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SECTION 1. PRODUCT AND COMPANY IDENTIFICATION

Print Date 09/20/2018

Material name

Material number

ZEP 40 (AEROSOL)

000000000000014401

Manufacturer or supplier's details

Company

Address

Telephone

Zep Inc.

350 Joe Frank Harris Parkway, SE
Emerson, GA 30137

404-352-1680

Emergency telephone numbers

For SDS Information

Compliance Services 1-877-428-9937

For a Medical Emergency

877-541-2016 Toll Free - All Calls Recorded

For a Transportation
Emergency

CHEMTREC: 800-424-9300 - All Calls Recorded.
In the District of Columbia 202-483-7616

Recommended use of the chemical and restrictions on use

Recommended use

Glass Cleaner

Emergency Overview

SECTION 2. HAZARDS IDENTIFICATION

Appearance Aerosol containing a liquefied gas
Colour colourless, clear
Odour alcohol-like, slight

GHS Classification

Gases under pressure
Eye irritation

GHS label elements

Hazard pictograms

Signal word

Hazard statements

Precautionary statements

Liquefied gas
Category 2A

: Warning

H280 Contains gas under pressure; may explode if heated.
H319 Causes serious eye irritation.

Prevention:

P264 Wash skin thoroughly after handling.

P280 Wear eye protection/ face protection.

Response:

P305 + P351 + P338 IF IN EYES: Rinse cautiously with water
for several minutes. Remove contact lenses, if present and
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easy to do. Continue rinsing.

P337 + P313 If eye irritation persists: Get medical advice/
attention.

Storage:

P403 Store in a well-ventilated place.

P410 + P412 Protect from sunlight. Do not expose to
temperatures exceeding 50 °C/ 122 °F.

SECTION 3. COMPOSITION/INFORMATION ON INGREDIENTS

Substance / Mixture : Mixture

Hazardous components

Chemical name CAS-No. Concentration [%]
ethanol 64-17-5 >=10-<20
butane 106-97-8 >=1-<5
2-butoxyethanol 111-76-2 >=1-<5
propane 74-98-6 >=1-<5

The exact percentages of disclosed substances are withheld as trade secrets.

SECTION 4. FIRST AID MEASURES

General advice : Move out of dangerous area.
Show this safety data sheet to the doctor in attendance.
Do not leave the victim unattended.

If inhaled : If unconscious, place in recovery position and seek medical
advice.
If symptoms persist, call a physician.

In case of skin contact : Wash off immediately with plenty of water for at least 15
minutes.
If skin irritation persists, call a physician.

In case of eye contact . Remove contact lenses.
Protect unharmed eye.
Keep eye wide open while rinsing.
If eye irritation persists, consult a specialist.
If in eyes, rinse with water for 15 minutes.

If swallowed . Keep respiratory tract clear.
Never give anything by mouth to an unconscious person.
If symptoms persist, call a physician.
DO NOT induce vomiting unless directed to do so by a
physician or poison control center.

Most important symptoms . Effects are immediate and delayed.
and effects, both acute and Symptoms may include irritation, redness, pain, and rash.
delayed Causes serious eye irritation.

Review section 2 of SDS to see all potential hazards.

Notes to physician : Treat symptomatically. Symptoms may be delayed.
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SECTION 5. FIREFIGHTING MEASURES

Suitable extinguishing media

Unsuitable extinguishing
media

Specific hazards during
firefighting
Hazardous combustion

products

Specific extinguishing
methods

Further information

Special protective equipment
for firefighters

. Water spray jet

Carbon dioxide (CO2)
Alcohol-resistant foam
Dry chemical

High volume water jet

Do not allow run-off from fire fighting to enter drains or water
courses.

Carbon dioxide (CO2)

Carbon monoxide

Smoke

Use extinguishing measures that are appropriate to local
circumstances and the surrounding environment.

Collect contaminated fire extinguishing water separately. This
must not be discharged into drains.

Fire residues and contaminated fire extinguishing water must
be disposed of in accordance with local regulations.

. Wear self-contained breathing apparatus for firefighting if

necessary.

SECTION 6. ACCIDENTAL RELEASE MEASURES

Personal precautions,
protective equipment and
emergency procedures

Environmental precautions

Methods and materials for
containment and cleaning up

Use personal protective equipment.

Ensure adequate ventilation.

Refer to protective measures listed in sections 7 and 8.
Beware of vapours accumulating to form explosive
concentrations. Vapours can accumulate in low areas.

Prevent product from entering drains.

Prevent further leakage or spillage if safe to do so.

If the product contaminates rivers and lakes or drains inform
respective authorities.

Soak up with inert absorbent material (e.g. sand, silica gel,
acid binder, universal binder, sawdust).

Sweep up or vacuum up spillage and collect in suitable
container for disposal.

SECTION 7. HANDLING AND STORAGE

Advice on safe handling

. Avoid contact with skin and eyes.

For personal protection see section 8.
Smoking, eating and drinking should be prohibited in the
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application area.

Always replace cap after use.

Dispose of rinse water in accordance with local and national
regulations.

Avoid exposure - obtain special instructions before use.
Take precautionary measures against static discharges.

Do not breathe vapours or spray mist.

Conditions for safe storage . BEWARE: Aerosol is pressurized. Keep away from direct sun
exposure and temperatures over 50 °C. Do not open by force
or throw into fire even after use. Do not spray on flames or
red-hot objects.

Observe label precautions.

Keep in a dry, cool and well-ventilated place.

Electrical installations / working materials must comply with
the technological safety standards.

Materials to avoid . Do not freeze.
Strong oxidizing agents

SECTION 8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Components with workplace control parameters

Components CAS-No. Value type Control Basis
(Form of parameters /
exposure) Permissible
concentration
ethanol 64-17-5 TWA 1,000 ppm ACGIH
TWA 1,000 ppm NIOSH REL
1,900 mg/m3
TWA 1,000 ppm OSHA z-1
1,900 mg/m3
TWA 1,000 ppm OSHA PO
1,900 mg/m3
STEL 1,000 ppm ACGIH
PEL 1,000 ppm CAL PEL
1,900 mg/m3
butane 106-97-8 TWA 800 ppm NIOSH REL
1,900 mg/m3
TWA 800 ppm OSHA PO
1,900 mg/m3
PEL 800 ppm CAL PEL
1,900 mg/m3
2-butoxyethanol 111-76-2 TWA 20 ppm ACGIH
TWA 5 ppm NIOSH REL
24 mg/m3
TWA 50 ppm OSHA z-1
240 mg/m3
TWA 25 ppm OSHA PO
120 mg/m3
PEL 20 ppm CAL PEL
97 mg/m3
propane 74-98-6 TWA 1,000 ppm ACGIH
TWA 1,000 ppm NIOSH REL
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1,800 mg/m3
TWA 1,000 ppm OSHA z-1
1,800 mg/m3
TWA 1,000 ppm OSHA PO
1,800 mg/m3
PEL 1,000 ppm CAL PEL
1,800 mg/m3
Biological occupational exposure limits
Component CAS-No. Control Biological | Sampling | Permissible Basis
parameters | specimen time concentration
2-BUTOXYETHANOL 111-76-2 | Butoxyacetic Urine End of |200.mg/g ACGIH BEI
acid (BAA) shift (As | Creatinine
soon as
possible
after
exposure
ceases)

Engineering measures

. effective ventilation in all processing areas

Personal protective equipment

Respiratory protection

Hand protection
Material
Remarks

Eye protection

Skin and body protection

Hygiene measures

Use respiratory protection unless adequate local exhaust

ventilation is provided or exposure assessment demonstrates
that exposures are within recommended exposure guidelines.

. Protective gloves
: The suitability for a specific workplace should be discussed
with the producers of the protective gloves.

. Tightly fitting safety goggles

Impervious clothing
Choose body protection according to the amount and
concentration of the dangerous substance at the work place.

: When using do not eat or drink.
When using do not smoke.
Wash hands before breaks and at the end of workday.

SECTION 9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance

Colour

Odour

Odour Threshold
pH

. Aerosol containing a liquefied gas

. colourless, clear

: alcohol-like, slight

No data available
10.5-11.5
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Melting point/freezing point
Boiling point
Flash point

Evaporation rate

Flammability (solid, gas)

Upper explosion limit
Lower explosion limit
Vapour pressure
Relative vapour density
Density

Solubility(ies)

Water solubility

Solubility in other solvents

Partition coefficient: n-
octanol/water

Auto-ignition temperature

Thermal decomposition

Viscosity
Viscosity, kinematic

Heat of combustion

Not applicable
Not applicable

Not applicable

1
n-Butyl Acetate = 1.0

. The product is not flammable.

Not applicable
Not applicable
No data available
No data available

1.1 g/cm3

. soluble

not determined
No data available
not determined

No data available

Not applicable

1 7.94 kd/g

Reactivity
Chemical stability

Possibility of hazardous
reactions

Conditions to avoid

Incompatible materials

Hazardous decomposition
products

SECTION 10. STABILITY AND REACTIVITY

. Stable

. Stable under normal conditions.

. Vapours may form explosive mixture with air.

No decomposition if stored and applied as directed.

Heat, flames and sparks.

Extremes of temperature and direct sunlight.

. Strong oxidizing agents

Carbon monoxide, carbon dioxide and unburned

hydrocarbons (smoke).
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SECTION 11. TOXICOLOGICAL INFORMATION

Potential Health Effects

Aggravated Medical
Condition

Symptoms of Overexposure

Carcinogenicity:
IARC

ACGIH

OSHA

NTP

Acute toxicity

Product:

Acute oral toxicity

Acute inhalation toxicity

Acute dermal toxicity

Components:

ethanol:
Acute oral toxicity

Acute inhalation toxicity

2-butoxyethanol:
Acute oral toxicity

Acute dermal toxicity

None known.

Effects are immediate and delayed.
Symptoms may include irritation, redness, pain, and rash.

No component of this product present at levels greater than or
equal to 0.1% is identified as probable, possible or confirmed
human carcinogen by IARC.

Confirmed animal carcinogen with unknown relevance to
humans

ethanol 64-17-5
2-butoxyethanol 111-76-2
No component of this product present at levels greater than or
equal to 0.1% is on OSHA'’s list of regulated carcinogens.

No component of this product present at levels greater than or
equal to 0.1% is identified as a known or anticipated carcinogen
by NTP.

. Acute toxicity estimate : > 5,000 mg/kg
Method: Calculation method

. Acute toxicity estimate : 60 mg/I
Exposure time: 4 h
Test atmosphere: dust/mist
Method: Calculation method

: Acute toxicity estimate : > 5,000 mg/kg
Method: Calculation method

LD50 Oral Rat: 7,060 mg/kg

LC50 Rat: 124.7 mg/|
Exposure time: 4 h
Test atmosphere: vapour

LD50 Oral Rat: 880 mg/kg

LD50 Dermal Rabbit: 1,060 mg/kg
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Skin corrosion/irritation
Product:

Remarks: May cause skin irritation and/or dermatitis.

Serious eye damage/eye irritation
Product:

Remarks: Severe eye irritation

Respiratory or skin sensitisation
No data available

Germ cell mutagenicity

No data available
Carcinogenicity

No data available

Reproductive toxicity

No data available

STOT - single exposure

No data available

STOT - repeated exposure
No data available
Aspiration toxicity

No data available

Further information
Product:

Remarks: No data available

SECTION 12. ECOLOGICAL INFORMATION

Ecotoxicity

No data available
Persistence and degradability

No data available
Bioaccumulative potential

Product:

Partition coefficient: n- : Remarks: No data available
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octanol/water

Components:
ethanol :

Partition coefficient: n- : Remarks: No data available
octanol/water
butane :
Partition coefficient: n- : Pow: 2.89
octanol/water
Mobility in soil
No data available
Other adverse effects

No data available

Product:

Regulation 40 CFR Protection of Environment; Part 82 Protection of
Stratospheric Ozone - CAA Section 602 Class |
Substances

Remarks This product neither contains, nor was manufactured
with a Class | or Class Il ODS as defined by the U.S.
Clean Air Act Section 602 (40 CFR 82, Subpt. A, App.A
+ B).

Additional ecological : An environmental hazard cannot be excluded in the

information event of unprofessional handling or disposal., Harmful to
aquatic life.

SECTION 13. DISPOSAL CONSIDERATIONS

Disposal methods

Waste from residues : Do not dispose of waste into sewer.
Do not contaminate ponds, waterways or ditches with
chemical or used container.
Dispose of in accordance with local regulations.

Contaminated packaging : Empty remaining contents.
Dispose of as unused product.
Do not re-use empty containers.
Do not burn, or use a cutting torch on, the empty drum.

SECTION 14. TRANSPORT INFORMATION

Transportation Regulation: 49 CFR (USA):
ORM-D, CONSUMER COMMODITY

Transportation Regulation: IMDG (Vessel):
UN1950, AEROSOLS, NON-FLAMMABLE, 2.2, - Limited quantity
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Transportation Regulation: IATA (Cargo Air):
UN1950, AEROSOLS, NON-FLAMMABLE, 2.2, - Limited quantity

Transportation Regulation: IATA (Passenger Air):
UN1950, AEROSOLS, NON-FLAMMABLE, 2.2, - Limited quantity

Transportation Regulation: TDG (Canada):
UN1950, AEROSOLS, NON-FLAMMABLE, 2.2, - Limited quantity

The product as delivered to the customer conforms to packaging requirements for shipment by road
under US Department of Transportation (DOT) regulations. Additional transportation classifications
noted above are for reference only, and not a certification or warranty of the suitability of the packaging
for shipment under these alternative transport regulations.

SECTION 15. REGULATORY INFORMATION

TSCA list . No substances are subject to a Significant New Use Rule.

No substances are subject to TSCA 12(b) export notification
requirements.

EPCRA - Emergency Planning and Community Right-to-Know Act

CERCLA Reportable Quantity

Components CAS-No. Component RQ | Calculated product RQ
(Ibs) (Ibs)
ammonia, agueous solution 1336-21-6 1000 *

*: Calculated RQ exceeds reasonably attainable upper limit.
SARA 304 Extremely Hazardous Substances Reportable Quantity

This material does not contain any components with a section 304 EHS RQ.

SARA 311/312 Hazards . Gases under pressure
Serious eye damage or eye irritation

SARA 302 : No chemicals in this material are subject to the reporting
requirements of SARA Title Ill, Section 302.

SARA 313 . The following components are subject to reporting levels
established by SARA Title Ill, Section 313:
2-butoxyethanol 111-76-2 25%

California Prop. 65

This product does not contain any chemicals known to State of
California to cause cancer, birth defects, or any other
reproductive harm.
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The components of this product are reported in the following inventories:

DSL
TSCA

All components of this product are on the Canadian DSL
On TSCA Inventory

For information on the country notification status for other regions please contact the
manufacturer’s regulatory group.

Inventory Acronym and Validity Area Legend:
TSCA (USA), DSL (Canada), NDSL (Canada)

SECTION 16. OTHER INFORMATION

Further information

NFPA:

HMIS 1iI:

Flammability

Health

Special hazard.

HEALTH

FLAMMABILITY

PHYSICAL HAZARD 3

0 = not significant, 1 =Slight,
2 = Moderate, 3 = High
4 = Extreme, * = Chronic

Aungessu

OSHA - GHS Label Information:

Hazard pictograms

Signal word
Hazard statements
Precautionary statements

Warning:
Contains gas under pressure; may explode if heated. Causes serious eye irritation.

Prevention: Wash skin thoroughly after handling. Wear eye protection/ face protection.
Response: IF IN EYES: Rinse cautiously with water for several minutes. Remove
contact lenses, if present and easy to do. Continue rinsing. If eye irritation persists: Get
medical advice/ attention.

Storage: Store in a well-ventilated place. Protect from sunlight. Do not expose to
temperatures exceeding 50 °C/ 122 °F.

Version:

23

Revision Date:

02/14/2018

Print Date:

09/20/2018
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We believe the statements, technical information and recommendations contained herein are
reliable, but they are given without warranty or guarantee of any kind. The information in this
document applies to this specific material as supplied. It may not be valid for this material if it
is used in combination with any other materials. Users should make their own investigations
to determine the suitability and applicability of the information for their particular purposes.
This SDS has been prepared by the Compliance Services organization supporting this
manufacturer, supplier or distributor.

Zep Inc. markets products under well recognized and established brand names such as Zep®,
Zep Commercial®,Zep Professional®, Enforcer®, National Chemical™, Selig™, Misty®, Next
Dimension™, Petro®, i-Chem®, TimeMist®, TimeWick™, MicrobeMax®, Country Vet®,
Konk®, Original Bike Spirits®, Blue Coral®, Black Magic®, Rain-X®, Niagara National™, FC
Forward Chemicals®,Rexodan®, Mykal™, and a number of private labeled brands.




CL K] A D SAFETY DATA SHEET
S\ PUNCH & DIE COMPANY according to 29 CFR 1910 (OSHA HCS)

Preparation Date: 6/1/2016
Preparation # 16060000007

ESTABLISHED 1880

SECTION 1: Identification of the substance/mixture and of the company/undertaking

1.1 Product identifiers

Product name . Punch Easy
1.2 Relevant identified uses of the substance or mixture and uses advised against
Identified uses . Metalworking fluid

1.3 Details of the supplier of the safety data sheet

Company : Clark Oil & Chemical
7555 Bessemer Avenue
Cleveland, Ohio 44127

USA
Telephone . +1216-341-8914
Fax . +1216-341-2789

14 Emergency Telephone Number

Emergency Phone # : 1-800-430-1559

SECTION 2: Hazards Identification
21 Classification of the substance or mixture

GHS Classification in accordance with 29 CFR 1910 (OSHA HCS)

Reproductive toxicity Effects on or via lactation
Hazardous to the aquatic environment, acute Category 1
Hazardous to the aquatic environment, long- Category 1

term hazard

2.2 Label Elements
Hazard Symbols

Signal Word : WARNING

Hazard Statements . May cause harm to breast-fed children.
H410: Very toxic to aquatic life with long lasting effects.
Note: For shipments within the US, it is not mandatory to display the
environmental hazard statement H410 on the label.

Precautionary . Prevention:

Statements Avoid contact during pregnancy/while nursing. Wash thoroughly after
handling. Avoid release to the environment.
Response:
If exposed or concerned: Get medical advice/attention. Collect spillage.
Storage:
Store away from incompatible materials.
Disposal:
Dispose of contents/container in accordance with local and national
regulations.

Clark Oil & Chemical — Clark Punch Easy Page 1 of 7
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SECTION 3: Composition/information on ingredients

Mixtures
Chemical nature . Petroleum Hydrocarbon Mixture
of the product

Concentrations of Ingredients

Material CAS No. Percent
Alkanes, C14-17, chlorinated 085535-85-9 40-50
Distillates (petroleum), hydrotreated heavy naphthenic | 64742-52-5 50-60

SECTION 4: First aid measures

41

4.2

4.3

Description of first aid measures

General Information . Not expected to be a health hazard when used under normal conditions.

Eye Contact . Rinse immediately with plenty of water. If symptoms persist obtain medical
attention.

Skin Contact . Wash off with soap and water; remove all contaminated clothes and shoes.

Ingestion . Gently wipe or rinse the inside of the mouth with water. Do NOT induce

vomiting. Never give anything by mouth to an unconscious person. Get
medical attention if symptoms occur.

Inhalation . Move to fresh air. Call a physician if symptoms develop or persist.

Most important symptoms and effects, both acute and delayed
Direct contact with eyes may cause temporary irritation.

Indication of any immediate medical attention and special treatment needed
Provide general supportive measures and treat symptomatically. Keep victim under observation as
symptoms may be delayed.

SECTION 5: Firefighting measures

5.1

5.2

5.3

Extinguishing media
Foam, water spray or fog. Dry chemical powder, carbon dioxide, sand or earth may be used for small fires
only. Do not use water in a jet.

Specific hazards arising from the substance or mixture
Hazardous combustion products may include: A complex mixture of airborne solid and liquid particulates
and gases (smoke). Carbon monoxide. Unidentified organic and inorganic compounds.

Advice for Firefighters
Proper protective equipment including breathing apparatus must be worn when approaching a fire in a
confined space.

SECTION 6: Accidental release measures

6.1

Personal precautions, protective equipment, and emergency procedures

Clark Oil & Chemical — Clark Punch Easy Page 2 of 7
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Environmental precautions

Avoid release to the environment. Inform appropriate managerial or supervisory personnel of all
environmental releases. Prevent further leakage or spillage if safe to do so. Avoid discharge into drains,
water courses, or onto the ground.

Methods and material for containment and cleaning up

Large spills: Stop the flow of material, if this is without risk. Dike the spilled material, where this is possible.
Cover with plastic sheet to prevent spreading. Absorb in vermiculite, dry sand, or earth, and place into
containers. Prevent entry into waterways, sewer, basements, or confined areas. Following product
recovery, flush area with water.

Small spills: wipe up with absorbent material. Clean surface thoroughly to remove residual contamination.
Never return spills to original containers for re-use. For waste disposal, see section 13 of the SDS.

Additional Advice
Refer to protective measures listed in section 7 and 8. For disposal see section 13.

SECTION 7: Handling and storage

71

7.2

General Precautions
Use local exhaust ventilation if there is risk of inhalation of vapors, mists or aerosols. Properly dispose of
any contaminated rags or cleaning materials to prevent fires.

Precautions for safe handling

Handle in accordance with good industrial hygiene and safety practice. Do not breathe mist or vapor.
Provide adequate ventilation. Should be handled in closed systems, if possible. Pregnant or breastfeeding
women must not handle this product. Wear appropriate personal privative equipment. Avoid release to the
environment. Observe good industrial hygiene practices.

Conditions for safe storage, including any incompatibilities
Store locked up. Store in original tightly closed containers. Store away from incompatible materials.

SECTION 8: Exposure controls/personal protection

8.1

8.2

8.3

Control parameters

Occupational Exposure Limits

Material CAS No. TLV or PEL
Distillates (petroleum),

hydrotreated heavy 64742-52-5 5 mg/m3
naphthenic

Appropriate engineering controls
W ash hands before breaks and at the end of workday.

Maintain air concentrations below occupational exposure standards, or an acceptable level if no
standards are established.

Remove and wash contaminated clothing before re-use.

Material can create slippery conditions.

Control of environmental exposure
Stop leak or spill if possible. Prevent material from entering drains.

Individual protective measures such as personal protective equipment

Clark Oil & Chemical — Clark Punch Easy Page 3 of 7
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Eye Protection
Wear tightly fitting safety goggles or face shield if splashes are likely to occur.

Hand Protection

Where hand contact with the product may occur the use of gloves approved to relevant standards may
provide suitable protection: PVC, neoprene or nitrile rubber gloves. Gloves should only be worn on clean
hands.

Skin Protection
Skin protection not ordinarily required beyond standard issue work clothes. An impervious apron is
recommended if exposure is likely.

Respiratory Protection

No respiratory protection is ordinarily required under normal conditions of use. In accordance with good
industrial hygiene practices, precautions should be taken to avoid breathing of material. In case of
insufficient ventilation wear suitable respiratory equipment with filter for organic vapor.

SECTION 9: Physical and Chemical Properties

9.1

Information on basic physical and chemical properties

a) Appearance Amber liquid
b) Odour Slight
c) Odour Threshold No data available
d) pH Not applicable
e) Melting point/freezing No data available
point
f)  Initial boiling point No data available
and boiling range
g) Flash point None
h)  Evaporation rate No data available
i)  Flammability (solid, No data available
gas)
i) Upper/lower Upper flammability limit: no data available
flammability limits Lower flammability limit: no data available
k) Vapor pressure No data available
[)  Vapor density (air=1) > 1 (estimated)
m) Relative density 1.10-1.38 g/mL at 25 °C /77 °F
n) Water solubility Insoluble
o) Partition coefficient: No data available
n-octanol/water
p) Auto-ignition No data available
Temperature
gq) Decomposition No data available
Temperature

Kinematic Viscosity

Clark Oil & Chemical — Clark Punch Easy

PDrAnara +inn H 1CNCANNNNNT

750 SUS at 100 °F

Page 4 of 7



V.4

vner inrormaton . Four Foint -4vu r 10 oo r

SECTION 10: Stability and reactivity

Reactivity
The product is stable and non-reactive under normal conditions of use, storage, and transport.

Chemical stability
Stable under normal conditions.

Possibility of hazardous reactions
None known under normal conditions of use.

Conditions to Avoid
Avoid temperatures exceeding the flash point and contact with incompatible materials.

Incompatible Materials
Strong oxidizing agents.

Hazardous decomposition products
No hazardous decompositions products are known.

SECTION 11: Toxicological information

11.1 Information on toxicological effects

Basis for assessment
Information given based on data on the components and toxicology of similar products.

Likely routes of exposure
Skin and eye contact are primary routes of exposure. Exposure may occur following accidental ingestion.

Acute toxicity
The acute oral LD50 for C14-17 chlorinated alkanes is >2g/kg body weight.

Skin corrosion/irritation
May cause temporary skin irritation after prolonged exposure.

Serious eye damage/eye irritation
Direct contact with eyes is expected to be slightly irritating.

Respiratory Irritation

No reliable data available. There are no reports relating to this endpoint despite the widespread use of this
substance.

Respiratory or skin sensitization
Not a skin sensitizer in animal tests.

Germ cell mutagenicity
Not considered a mutagenic hazard.

Carcinogenicity
No component of this product is identified as a probable, possible, or confirmed carcinogen by IARC, NTP,
Monographs, or OSHA.

Reproductive toxicity
No reported effects on fertility at doses up to 400mg/kg per day.

No effects in conventional development toxicity studies with doses up to 5000 mg/kg/day (rat) and 100
mg/kg/day (rabbit). Mortality due to hemorrhaging has been seen in newborn rats reared by dams fed on
high doses of a similar chlorinated alkane.

Specific target organ toxicity - single exposure
Not classified

Specific target organ toxicity - repeated exposure

Clark Oil & Chemical — Clark Punch Easy Page 5 of 7
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Aspiration hazard
Not considered an aspiration hazard.

SECTION 12: Ecological information
121 Toxicity

Eco-toxicity effects
Very toxic to aquatic life with long lasting effects.

Product Species Test Results
Clark Punch LC50 Albumus albumus (bleak) >5000 mg/L, 96 hours
Easy
EC50 Invertebrates (Daphnia magna) > 0.006 mg/L, 48 hours
LC50 (Crustacean) Gammarus pulex > 1 mg/L, 96 hours
LC50 Algae (Selenastrum > 3.2 mg/L, 96 hours
capricornutum)

12.2 Persistence and degradability
No information available

12.3 Bioaccumulative potential
The product has potential for limited bioaccumulation. (BCF <2000 L/kg, BMF <1)

12.4  Mobility in soil
Predicted to have low mobility in soil.

12.5 Other adverse effects
No other adverse environmental effects are expected from this component.

SECTION 13: Disposal Considerations
131 Waste treatment methods

Product Disposal

Collect and reclaim or dispose in sealed containers at a licensed waste disposal site. Do not allow this
material to drain into sewers/water supplies. Do not contaminate ponds, waterways, or ditches with
chemical or used containers. Dispose of contents/container in accordance with
local/regional/national/international regulations.

Contaminated packaging

Dispose in accordance with applicable regulations with a recognized collector or contractor. Containers
may contain residual product residues. This material and its container must be disposed of in a safe
manner. Follow label warnings even after container is emptied.

SECTION 14: Transportation information

UN number : UN3082

UN proper shipping name :  Environmentally hazardous substances, liquid, n.o.s *alkanes, C14-17,
chloro)

Transport hazard classes : 9

Packing group S

Environmental hazards : Marine pollutant

Special precautions . Read safety instructions, SDS, and emergency procedures before
handling.

Not regulated by DOT as dangerous goods. Not intended to be transported in bulk.
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OLCUVIIVN 19: Reguiatory mrormaton
This safety datasheet complies with the requirements of 29 CFR 1910 (OSHA HCS)

15.1  Safety, health and environmental regulations/legislation specific for the substance or mixture

CERCLA Not listed

SARA 304 Not regulated
OSHA Specifically regulated substances Not listed

SARA 302 Not listed

SARA 311/312 No

SDWA Not regulated
TSCA Listed on inventory.

SECTION 16: Other Information

HMIS Rating

HEALTH 1
FLAMMABILITY 0
REACTIVITY 0
PERSONAL PROTECTION: B

TLV = Threshold Limit Exposure (ACGIH) PEL= Permissible Exposure Limit (OSHA)
Preparation Date . 6/1/2016
All reasonably practicable steps have been taken to ensure this data sheet and the health, safety and

environmental information contained in it is accurate as of the date specified below. No warranty or representation,
express or implied is made as to the accuracy or completeness of the data and information in this data sheet.
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o)

Safety Data Sheet (SDS)

Product: Soapstone current version: 1.0.1 — dated Oct.12.2015

1. Identification of the substance / product and of the company/undertaking

1.1 Product identifier: Soapstone

Product code / art.-nr.:
3011000 (Flat 125x12x5mm) and 3011001 (Round 5x1/4”)

1.2 Relevant identified uses of the substance or mixture and uses advised against:
For the temporary marking of metal surfaces during welding and fabrication

1.3 Details of the supplier of the safety data sheet:

The Harris Products Group

4501 Quality Place,

Mason, Ohio 45040-1971, U.S.A.
Tel: +1 513-754-2000

Fax: +1 513-754-8778
harrisproductsgroup.com

Emergency Telephone Numbers — CHEMTREC: 1-800-424-9300

2. Hazards identification

2.1 Classification of the substance or mixture:
Not classified

2.2 Label elements:
No hazard pictogram is used

2.3 Other hazards:
Not determined

3. Composition / information on ingredients

3.1 Substances: % by weight
Sio? > 60%

MgO >30%
Fe203 <2%

3.2 Mixtures:

Not determined

Chemical characterization:
Not determined

Hazardous ingredients:
None

3.3 Other information:
Not determined

4. First aid measures

4.1 Description of first aid measures:
Eye Contact: Flush eyes with water as a precaution. Inhalation: If breathed in, remove to fresh air

4.1 Most important symptoms and effects, both acute and delayed:
Breathing difficulty, headache, nausea, dryness or irritation of nose, throat, eyes, burning sensation of skin or eyes, unconsciousness

4.3 Indication of any immediate medical attention and special treatment needed:
Remove to fresh air, if breathing impaired, assisted respiration may be required, seek medical attention
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5. Firefighting measures

5.1 Extinguishing media:
Sand, Carbon dioxide, water

5.2 Special hazards arising from the substance or mixture:
Not determined

5.3 Advice for firefighters:
Not determined

6. Accidental release measures

6.1 Personal precautions, protective equipment and emergency procedures:
Use personal protective equipment. Ensure adequate ventilation. Avoid breathing dust. Remove to fresh air

6.2 Environmental precautions:
Store in cool / dry area

6.3 Methods and material for containment and cleaning up:
Sweep and remove, alert to hotness

6.4 Reference to other sections:
No

7. Handling and storage

7.1 Precautions for safe handling:
Avoid contact with skin and eyes. Provide appropriate exhaust ventilation at places where dust is formed

7.2 Conditions for safe storage, including any incompatibilities:
Store in cool / dry area

7.3 Specific end use(s):
Not determined

8. Exposure controls / personal protection

8.1 Control parameters:
No data available

8.2 Exposure controls:
No data available

9. Physical and chemical properties

9.1 Information on basic physical and chemical properties:
Solid. Insoluble in water

9.2 Other information:
White stick in round, square, flat, no odor. Specific gravity : 2.6 ~ 2.8g/cm?

10. Stability and reactivity

10.1 Reactivity:
No data available

10.2 Chemical stability:
Stable

10.3 Possibility of hazardous reactions:
No

10.4 Conditions to avoid:
None

10.5 Incompatible materials:
Not determined

10.6 Hazardous decomposition products:
None

11. Toxicological information

11.1 Information on toxicological effects:
No data available
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12. Ecological information

12.1 Toxicity:
No data available

12.2 Persistence and degradability:
No data available

12.3 Bioaccumulative potential:
No data available

12.4 Mobility in soil:
No data available

12.5 Results of PBT and vPvB assessment:
No data available

12.6 Other adverse effects:
No known significant effects or critical hazards

12.7 Other information:
No

13. Disposal considerations

13.1 Waste treatment methods:
Dispose of in accordance with local, state and federal regulations

14. Transport information

14.1 Transport ADR/RID/ADN — UN-number:
Not regulated

14.2 Transport IMDG:
Not regulated

14.3 Transport ICAO-TI / IATA:
Not regulated

14.4 Other information:
No

14.5 Environmental hazards:
No

14.6 Special precautions for user:
No

14.7 Transport in bulk according to Annex Il of MARPOL 73/78 and the IBC Code:
Not regulated

15. Regulatory information

15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture:
Not determined

15.2 Chemical safety assessment:
Not determined

16. Other information

This information (SDS) is based on our present knowledge. However, this shall not constitute a guarantee for any specific
product features and shall not establish a legally valid contractual relationship.

Therefore The Harris Products Group assumes no responsibility for personal damage caused by the product. Users
assume all risks associated with use.

Validated and verified by The Harris Products Group
12 Oct 2015
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Acetylene, dissolved

----gp MXA’R Safety Data Sheet P-4559

Making our planet more productive” This SDS conforms to U.S. Code of Federal Regulations 29 CFR 1910.1200, Hazard Communication.
Date of issue: 01/01/1979 Revision date: 10/13/2016 Supersedes: 02/03/2016

SECTION: 1. Product and company identification

1.1. Product identifier
Product form : Substance
Name . Acetylene, dissolved
CAS No . 74-86-2
Formula : C2H2
Other means of identification . Acetylen, ethine, ethyne, narcylene
1.2 Relevant identified uses of the substance or mixture and uses advised against
Use of the substance/mixture . Industrial use. Use as directed.
1.3. Details of the supplier of the safety data sheet
Praxair, Inc.
10 Riverview Drive
Danbury, CT 06810-6268 - USA
T 1-800-772-9247 (1-800-PRAXAIR) - F 1-716-879-2146
www.praxair.com
1.4. Emergency telephone number
Emergency number : Onsite Emergency: 1-800-645-4633

CHEMTREC, 24hr/day 7days/week
— Within USA: 1-800-424-9300, Outside USA: 001-703-527-3887
(collect calls accepted, Contract 17729)

SECTION 2: Hazard identification
2.1. Classification of the substance or mixture

GHS-US classification

Flam. Gas 1 H220
Dissolved gas H280

2.2. Label elements

GHS-US labeling
Hazard pictograms (GHS-US)

GHS02 GHS04
Signal word (GHS-US) : DANGER
Hazard statements (GHS-US) : H220 - EXTREMELY FLAMMABLE GAS

H231 - MAY REACT EXPLOSIVELY EVEN IN THE ABSENCE OF AIR AT ELEVATED
PRESSURE AND/OR TEMPERATURE

H280 - CONTAINS GAS UNDER PRESSURE; MAY EXPLODE IF HEATED
OSHA-HO01 - MAY DISPLACE OXYGEN AND CAUSE RAPID SUFFOCATION
CGA-HG04 - MAY FORM EXPLOSIVE MIXTURES WITH AIR

Precautionary statements (GHS-US) : P202 - Do not handle until all safety precautions have been read and understood
P210 - Keep away from Heat, Open flames, Sparks, Hot surfaces. - No smoking
P271+P403 - Use and store only outdoors or in a well-ventilated place
P377 - Leaking gas fire: Do not extinguish, unless leak can be stopped safely
P381 - Eliminate all ignition sources if safe to do so
P501 - Dispose of contents/container in accordance with container Supplier/owner instructions
CGA-PGO05 - Use a back flow preventive device in the piping
CGA-PG13 - Fusible plugs in the top, bottom, or valve melt at 98 °C to 107 °C (208 °F to 224
°F). Do not discharge at pressures above 15 psig (103 kPa)

EN (English US) SDS ID: P-4559 1710
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> Acetylene, dissolved

: gp MXA’R Safety Data Sheet P-4559

Makmg our planet more productive” This SDS conforms to U.S. Code of Federal Regulations 29 CFR 1910.1200, Hazard Communication.
Date of issue: 01/01/1979 Revision date: 10/13/2016 Supersedes: 02/03/2016

CGA-PGO06 - Close valve after each use and when empty
CGA-PG11 - Never put cylinders into unventilated areas of passenger vehicles
CGA-PGO02 - Protect from sunlight when ambient temperature exceeds 52°C (125°F)

23. Other hazards

Other hazards not contributing to the . For safety reasons, the acetylene is dissolved in acetone (CAS # 67-64-1; Flam. Liqg. 2, Eye

classification Irrit. 2, STOT SE 3) in the gas container. Vapor of the solvent is carried away as impurity when
the acetylene is extracted from the gas container. The concentration of the solvent vapor in the
gas is lower than the concentration limits to change the classification of the acetylene.

24. Unknown acute toxicity (GHS US)

No data available

SECTION 3: Composition/Information on ingredients

3.1. Substance
Name Product identifier %
Acetylene, dissolved (CAS No) 74-86-2 100
(Main constituent)

3.2 Mixture
Not applicable

SECTION 4: First aid measures

41. Description of first aid measures

First-aid measures after inhalation : Remove victim to uncontaminated area wearing self contained breathing apparatus. Keep
victim warm and rested. Call a doctor. Apply artificial respiration if breathing stopped.

First-aid measures after skin contact . The liquid may cause frostbite. For exposure to liquid, immediately warm frostbite area with

warm water not to exceed 105°F (41°C). Water temperature should be tolerable to normal
skin. Maintain skin warming for at least 15 minutes or until normal coloring and sensation have
returned to the affected area. In case of massive exposure, remove clothing while showering
with warm water. Seek medical evaluation and treatment as soon as possible.

First-aid measures after eye contact . Immediately flush eyes thoroughly with water for at least 15 minutes. Hold the eyelids open and
away from the eyeballs to ensure that all surfaces are flushed thoroughly. Contact an
ophthalmologist immediately.. Get immediate medical attention.

First-aid measures after ingestion : Ingestion is not considered a potential route of exposure.

4.2. Most important symptoms and effects, both acute and delayed
No additional information available

4.3. Indication of any immediate medical attention and special treatment needed
Obtain medical assistance.

SECTION 5: Firefighting measures

5.1. Extinguishing media

Suitable extinguishing media . See below. See CGA Pamphlet SB-4, Handling Acetylene Cylinders in Fire Situations, for
further information.

5.2. Special hazards arising from the substance or mixture

Fire hazard : EXTREMELY FLAMMABLE GAS. If venting or leaking gas catches fire, do not extinguish
flames. Flammable vapors may spread from leak, creating an explosive reignition hazard.
Vapors can be ignited by pilot lights, other flames, smoking, sparks, heaters, electrical
equipment, static discharge, or other ignition sources at locations distant from product handling
point. Explosive atmospheres may linger. Before entering an area, especially a confined area,
check the atmosphere with an appropriate device.

Explosion hazard : EXTREMELY FLAMMABLE GAS. Forms explosive mixtures with air and oxidizing agents.
Reactivity . No reactivity hazard other than the effects described in sub-sections below.
EN (English US) SDS ID: P-4559 2/10

This document is only controlled while on the Praxair, Inc. website and a copy of this controlled version is available for download. Praxair cannot assure the integrity or

arriirary nf anv varcinn rf thie Anriimant aftar it hae haan dnwnlnadad ar ramavad fram anir waheita



Acetylene, dissolved

'gp RAXA’R Safety Data Sheet P-4559

Makmg our planet more productive” This SDS conforms to U.S. Code of Federal Regulations 29 CFR 1910.1200, Hazard Communication.
Date of issue: 01/01/1979 Revision date: 10/13/2016 Supersedes: 02/03/2016

5.3. Adyvice for firefighters

Firefighting instructions : Evacuate all personnel from the danger area. Use self-contained breathing apparatus (SCBA)
and protective clothing. Immediately cool containers with water from maximum distance. Stop
flow of gas if safe to do so, while continuing cooling water spray. Remove ignition sources if
safe to do so. Remove containers from area of fire if safe to do so. On-site fire brigades must
comply with OSHA 29 CFR 1910.156 and applicable standards under 29 CFR 1910 Subpart
L—Fire Protection.

Protection during firefighting : Compressed gas: asphyxiant. Suffocation hazard by lack of oxygen.

Special protective equipment for fire fighters : Standard protective clothing and equipment (Self Contained Breathing Apparatus) for fire
fighters.

Specific methods : Use fire control measures appropriate for the surrounding fire. Exposure to fire and heat

radiation may cause gas containers to rupture. Cool endangered containers with water spray jet
from a protected position. Prevent water used in emergency cases from entering sewers and
drainage systems

Stop flow of product if safe to do so
Use water spray or fog to knock down fire fumes if possible

Continue water spray from protected position until container stays cool.

Other information . Acetylene containers are provided with pressure relief devices designed to vent contents when
exposed to elevated temperature.

SECTION 6: Accidental release measures

6.1. Personal precautions, protective equipment and emergency procedures

General measures . Wear self-contained breathing apparatus when entering area unless atmosphere is proven to
be safe. Evacuate area. Ensure adequate ventilation. Stop leak if safe to do so.

6.1.1. For non-emergency personnel
No additional information available

6.1.2. For emergency responders
No additional information available

6.2. Environmental precautions
Prevent waste from contaminating the surrounding environment. Prevent soil and water pollution.
Dispose of contents/container in accordance with local/regional/national/international regulations.
Contact supplier for any special requirements.

6.3. Methods and material for containment and cleaning up
No additional information available

6.4. Reference to other sections

See also sections 8 and 13.

SECTION 7: Handling and storage

71. Precautions for safe handling

Precautions for safe handling . Keep away from heat, hot surfaces, sparks, open flames and other ignition sources. No
smoking. Use only non-sparking tools. Use only explosion-proof equipment

Wear leather safety gloves and safety shoes when handling cylinders. Protect cylinders from
physical damage; do not drag, roll, slide or drop. While moving cylinder, always keep in place
removable valve cover. Never attempt to lift a cylinder by its cap; the cap is intended solely to
protect the valve. When moving cylinders, even for short distances, use a cart (trolley, hand
truck, etc.) designed to transport cylinders. Never insert an object (e.g, wrench, screwdriver,
pry bar) into cap openings; doing so may damage the valve and cause a leak. Use an
adjustable strap wrench to remove over-tight or rusted caps. Slowly open the valve. If the
valve is hard to open, discontinue use and contact your supplier. Close the container valve
after each use; keep closed even when empty. Never apply flame or localized heat directly to
any part of the container. High temperatures may damage the container and could cause the
pressure relief device to fail prematurely, venting the container contents. For other precautions
in using this product, see section 16.
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Makmg our planet more productive” This SDS conforms to U.S. Code of Federal Regulations 29 CFR 1910.1200, Hazard Communication.
Date of issue: 01/01/1979 Revision date: 10/13/2016 Supersedes: 02/03/2016

7.2. Conditions for safe storage, mcludmg any incompatibilities

Storage conditions . Store only where temperature will not exceed 125°F (52°C). Post “No Smoking/No Open
Flames” signs in storage and use areas. There must be no sources of ignition. Separate
packages and protect against potential fire and/or explosion damage following appropriate
codes and requirements (e.g, NFPA 30, NFPA 55, NFPA 70, and/or NFPA 221 in the U.S.) or
according to requirements determined by the Authority Having Jurisdiction (AHJ). Always
secure containers upright to keep them from falling or being knocked over. Install valve
protection cap, if provided, firmly in place by hand when the container is not in use. Store full
and empty containers separately. Use a first-in, first-out inventory system to prevent storing full
containers for long periods. For other precautions in using this product, see section 16

OTHER PRECAUTIONS FOR HANDLING, STORAGE, AND USE: When handling product
under pressure, use piping and equipment adequately designed to withstand the pressures to
be encountered. Never work on a pressurized system. Use a back flow preventive device in the
piping. Gases can cause rapid suffocation because of oxygen deficiency; store and use with
adequate ventilation. If a leak occurs, close the container valve and blow down the system in a
safe and environmentally correct manner in compliance with all international, federal/national,
state/provincial, and local laws; then repair the leak. Never place a container where it may
become part of an electrical circuit.

Storage area . Acetylene trailers are designed and intended for outdoor use. Acetylene storage in excess of
2.500 cu ft (70.79 cubic meters) is prohibited in buildings and other occupancies.

7.3. Specific end use(s)
None.

SECTION 8: Exposure controls/personal protection

8.1. Control parameters
Acetylene, dissolved (74-86-2)
ACGIH Not established
USA OSHA Not established

8.2. Exposure controls

Appropriate engineering controls : An explosion-proof local exhaust system or a mechanical system is acceptable if it can prevent
oxygen deficiency and keep hazardous fumes and gases below all applicable exposure limits in
the worker's breathing area. During welding, ensure that there is adequate ventilation to keep
worker exposure below applicable limits for fumes, gases, and other by-products of welding.
Do not breathe fumes or gases. Short-term overexposure to fumes may cause dizziness,
nausea, and dryness or irritation of the nose, throat, and eyes, or may cause other similar
discomfort.

Eye protection . Wear safety glasses with side shields.

Skin and body protection : As needed for welding, wear hand, head, and body protection to help prevent injury from
radiation and sparks. (See ANSI Z49.1.) At a minimum, this includes welder’s gloves and
protective goggles, and may include arm protectors, aprons, hats, and shoulder protection as
well as substantial clothing.

Respiratory protection . When workplace conditions warrant respirator use, follow a respiratory protection program that
meets OSHA 29 CFR 1910.134, ANSI Z88.2, or MSHA 30 CFR 72.710 (where applicable).
Use an air-supplied or air-purifying cartridge if the action level is exceeded. Ensure that the
respirator has the appropriate protection factor for the exposure level. If cartridge type
respirators are used, the cartridge must be appropriate for the chemical exposure. For
emergencies or instances with unknown exposure levels, use a self-contained breathing
apparatus (SCBA).

Thermal hazard protection : Wear cold insulating gloves when transfilling or breaking transfer connections.

Environmental exposure controls . Refer to local regulations for restriction of emissions to the atmosphere. See section 13 for
specific methods for waste gas treatment.

Other information : Consider the use of flame resistant anti-static safety clothing. Wear leather safety gloves and

safety shoes when handling cylinders.

SECTION 9: Physical and chemical properties

9.1. Information on basic physical and chemical properties
Physical state . Gas
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Appearance : Colorless, odorless gas.

Molecular mass : 26 g/mol

Color : Colorless.

Odor . Garlic like. Poor warning properties at low concentrations.
Odor threshold : No data available

pH . Not applicable.

Relative evaporation rate (butyl acetate=1)
Relative evaporation rate (ether=1)

Melting point

Freezing point

Boiling point

Flash point

Critical temperature
Auto-ignition temperature
Decomposition temperature
Flammability (solid, gas)
Vapor pressure

Critical pressure

: No data available

. Not applicable.

: -80.8 °C (-113.4°F)
: No data available

: -84 °C (-119.2°F)

: =17 °C (1.4°F)

: 36 °C (97°F)

: 305 °C (581°F)

: 635 °C (1175°F)

: 2.5-100 vol %

. 44 bar (623 psig)

: 61.38 bar (875 psig)

Relative vapor density at 20 °C . No data available
Relative density . Not applicable.
Density : 0.0012 g/cm?® (at 0 °C)
Relative gas density : 0.9

Solubility : Water: 1185 mgl/l
Log Pow : 0.37

Log Kow . Not applicable.
Viscosity, kinematic . Not applicable.
Viscosity, dynamic . Not applicable.
Explosive properties : Not applicable.
Oxidizing properties : None.

Explosion limits : No data available
9.2. Other information

Sublimation point : -83.3°C

Gas group : Dissolved gas

SECTION 10: Stability and reactivity

10.1. Reactivity
No reactivity hazard other than the effects described in sub-sections below.

10.2. Chemical stability
Dissolved in a solvent supported in a porous mass. Stable under recommended handling and
storage conditions (see section 7).

10.3. Possibility of hazardous reactions
May react explosively even in the absence of air. May decompose violently at high temperature
and/or pressure or in the presence of a catalyst. Can form explosive mixture with air. May react
violently with oxidants.

10.4. Conditions to avoid
High temperature. High pressure. Keep away from heat/sparks/open flames/hot surfaces. — No

smoking.

10.5. Incompatible materials
Forms explosive acetylides with copper, silver and mercury. Do not use alloys containing more than
65% copper. Air, Oxidizer. Do not use alloys containing more than 43% silver.
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10.6. Hazardous decomposition products

Thermal decomposition or burning may produce carbon monoxide, carbon dioxide, and hydrogen.
The welding and cutting process may form reaction products such as carbon monoxide and carbon
dioxide. Other decomposition products of normal operation originate from the volatilization, reaction,
or oxidation of the material being worked.

SECTION 11: Toxicological information

11.1. Information on toxicological effects
Acute toxicity : Not classified
Skin corrosion/irritation : Not classified
pH: Not applicable.
Serious eye damage/irritation . Not classified
pH: Not applicable.
Respiratory or skin sensitization : Not classified
Germ cell mutagenicity : Not classified
Carcinogenicity . Not classified
Reproductive toxicity : Not classified
Specific target organ toxicity (single exposure)  : Not classified
Specific target organ toxicity (repeated : Not classified
exposure)
Aspiration hazard : Not classified

SECTION 12: Ecological information

12.1. Toxicity
Ecology - general - No known ecological damage caused by this product.

12.2. Persistence and degradability
Acetylene, dissolved (74-86-2)

Persistence and degradability Will rapidly degrade by indirect photolysis in air. Will not undergo hydrolysis.
12.3. Bioaccumulative potential
Acetylene, dissolved (74-86-2)
Log Pow 0.37
Log Kow Not applicable.
Bioaccumulative potential Not expected to bioaccumulate due to the low log Kow (log Kow < 4). Refer to section 9.

12.4. Mobility in soil
Acetylene, dissolved (74-86-2)
Mobility in soil No data available.
Ecology - soil Because of its high volatility, the product is unlikely to cause ground or water pollution.

12.5. Other adverse effects

Effect on ozone layer . No known effects from this product

Effect on the global warming . No known effects from this product

SECTION 13: Disposal considerations

13.1. Waste treatment methods

Waste disposal recommendations : Dispose of contents/container in accordance with local/regional/national/international

regulations. Contact supplier for any special requirements.
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Acetylene, dissolved
Safety Data Sheet P-4559

Makmg ourplanetmorepmductlve This SDS conforms to U.S. Code of Federal Regulations 29 CFR 1910.1200, Hazard Communication.

Date of issue: 01/01/1979 Revision date: 10/13/2016 Supersedes: 02/03/2016

SECTION 14: Transport information

In accordance with DOT
Transport document description
UN-No.(DOT)

Proper Shipping Name (DOT)
Hazard labels (DOT)

DOT Special Provisions (49 CFR 172.102)

Additional information

Emergency Response Guide (ERG) Number

Other information

Special transport precautions

Transport by sea

UN-No. (IMDG)

Proper Shipping Name (IMDG)
Class (IMDG)

MFAG-No

Air transport

UN-No. (IATA)

Proper Shipping Name (IATA)
Class (IATA)

Civil Aeronautics Law

: UN1001 Acetylene, dissolved, 2.1
: UN1001

. Acetylene, dissolved

: 2.1 - Flammable gas

: N86 - UN pressure receptacles made of aluminum alloy are not authorized

N88 - Any metal part of a UN pressure receptacle in contact with the contents may not contain
more than 65% copper, with a tolerance of 1%

: 116 (UN1001)

. No supplementary information available.

: Avoid transport on vehicles where the load space is not separated from the driver's

compartment. Ensure vehicle driver is aware of the potential hazards of the load and knows
what to do in the event of an accident or an emergency. Before transporting product containers:
- Ensure there is adequate ventilation. - Ensure that containers are firmly secured. - Ensure
cylinder valve is closed and not leaking. - Ensure valve outlet cap nut or plug (where provided)
is correctly fitted. - Ensure valve protection device (where provided) is correctly fitted.

: 1001

: Acetylene, dissolved
. 2-Gases

;116

: 1001

: Acetylene, dissolved

12

. Gases under pressure/Gases flammable under pressure

SECTION 15: Regulatory information

15.1. US Federal regulations

Acetylene, dissolved (74-86-2)

Listed on the United States TSCA (Toxic Substances Control Act) inventory

SARA Section 311/312 Hazard Classes

Sudden release of pressure hazard
Reactive hazard
Fire hazard

All components of this product are listed on the Toxic Substances Control Act (TSCA)
inventory.

This product or mixture does not contain a toxic chemical or chemicals in excess
of the applicable de minimis concentration as specified in 40 CFR §372.38(a)
subject to the reporting requirements of section 313 of Title Ill of the Superfund
Amendments and Reauthorization Act of 1986 and 40 CFR Part 372.
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Acetylene, dissolved
Safety Data Sheet P-4559

“ZIPRAXAIR

Makz'ng ourplanetmorepmductive‘ This SDS conforms to U.S. Code of Federal Regulations 29 CFR 1910.1200, Hazard Communication.

Date of issue: 01/01/1979 Revision date: 10/13/2016 Supersedes: 02/03/2016

15.2. International regulations
CANADA

Acetylene, dissolved (74-86-2)

Listed on the Canadian DSL (Domestic Substances List)

EU-Regulations

Acetylene, dissolved (74-86-2)

Listed on the EEC inventory EINECS (European Inventory of Existing Commercial Chemical Substances)

15.2.2. National regulations

Acetylene, dissolved (74-86-2)

Listed on the AICS (Australian Inventory of Chemical Substances)

Listed on IECSC (Inventory of Existing Chemical Substances Produced or Imported in China)
Listed on the Japanese ENCS (Existing & New Chemical Substances) inventory

Listed on the Korean ECL (Existing Chemicals List)

Listed on NZIoC (New Zealand Inventory of Chemicals)

Listed on PICCS (Philippines Inventory of Chemicals and Chemical Substances)

Listed on INSQ (Mexican National Inventory of Chemical Substances)

Listed on CICR (Turkish Inventory and Control of Chemicals)

15.3. US State regulations

Acetylene, dissolved(74-86-2)

U.S. - California - Proposition 65 - Carcinogens List No

U.S. - California - Proposition 65 - Developmental No

Toxicity

U.S. - California - Proposition 65 - Reproductive No

Toxicity - Female

U.S. - California - Proposition 65 - Reproductive No

Toxicity - Male

State or local regulations U.S. - Massachusetts - Right To Know List

U.S. - New Jersey - Right to Know Hazardous Substance List
U.S. - Pennsylvania - RTK (Right to Know) List

California Proposition 65 - This product does not contain any substances known to the state of California to cause cancer,
developmental and/or reproductive harm

EN (English US) SDS ID: P-4559
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Acetylene, dissolved

' gp MXA’R Safety Data Sheet P-4559

Making our planet more productive” This SDS conforms to U.S. Code of Federal Regulations 29 CFR 1910.1200, Hazard Communication.
Date of issue: 01/01/1979 Revision date: 10/13/2016 Supersedes: 02/03/2016

SECTION 16: Other information

Other information : When using this product in welding and cutting, read and understand the manufacturer’s
instructions and the precautionary label on the product. Ask your welding products supplier for
a copy of Praxair’s free safety booklet, P-2035, Precautions and Safe Practices for Gas
Welding, Cutting, and Heating, and for other manufacturers’ safety publications. For a detailed
treatment, get ANSI Z49.1, Safety in Welding, Cutting, and Allied Processes, published by the
American Welding Society (AWS), www.aws.org. Order AWS documents from Global
Engineering Documents, global.ihs.com. Arcs and sparks can ignite combustible materials.
Prevent fires. Refer to NFPA 51B, Standard for Fire Prevention During Welding, Cutting, and
Other Hotwork. Do not strike an arc on the container. The defect produced by an arc burn may
lead to container rupture

Fumes and gases produced during welding and cutting processes can be dangerous to your
health and may cause serious lung disease. KEEP YOUR HEAD OUT OF FUMES. DO NOT
BREATHE FUMES AND GASES. Use enough ventilation, local exhaust, or both to keep fumes
and gases from your breathing zone and the general area. Short-term overexposure to fumes
may cause dizziness, nausea, and dryness or irritation of the nose, throat, and eyes; or may
cause other similar discomfort. Contaminants in the air may add to the hazard of fumes and
gases

When you mix two or more chemicals, you can create additional, unexpected hazards. Obtain
and evaluate the safety information for each component before you produce the mixture.
Consult an industrial hygienist or other trained person when you evaluate the end product.
Before using any plastics, confirm their compatibility with this product

Praxair asks users of this product to study this SDS and become aware of the product hazards
and safety information. To promote safe use of this product, a user should (1) notify
employees, agents, and contractors of the information in this SDS and of any other known
product hazards and safety information, (2) furnish this information to each purchaser of the
product, and (3) ask each purchaser to notify its employees and customers of the product
hazards and safety information

The opinions expressed herein are those of qualified experts within Praxair, Inc. We believe
that the information contained herein is current as of the date of this Safety Data Sheet. Since
the use of this information and the conditions of use are not within the control of Praxair, Inc, it
is the user's obligation to determine the conditions of safe use of the product

Praxair SDSs are furnished on sale or delivery by Praxair or the independent distributors and
suppliers who package and sell our products. To obtain current SDSs for these products,
contact your Praxair sales representative, local distributor, or supplier, or download from
www.praxair.com. If you have questions regarding Praxair SDSs, would like the document
number and date of the latest SDS, or would like the names of the Praxair suppliers in your
area, phone or write the Praxair Call Center (Phone: 1-800-PRAXAIR/1-800-772-9247;
Address: Praxair Call Center, Praxair, Inc, P.O. Box 44, Tonawanda, NY 14151-0044)

PRAXAIR and the Flowing Airstream design are trademarks or registered trademarks of Praxair
Technology, Inc. in the United States and/or other countries.

NFPA health hazard . 0 - Exposure under fire conditions would offer no hazard
beyond that of ordinary combustible materials.

NFPA fire hazard : 4 - Will rapidly or completely vaporize at normal pressure
and temperature, or is readily dispersed in air and will burn
readily.

NFPA reactivity : 2 - Normally unstable and readily undergo violent

decomposition but do not detonate. Also: may react
violently with water or may form potentially explosive
mixtures with water.
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c2zezems Acetylene, dissolved

: :::'fgp MXA’R . Safety Data Sheet P-4559

Makz'ng ourplanetmorepmductive‘ This SDS conforms to U.S. Code of Federal Regulations 29 CFR 1910.1200, Hazard Communication.
Date of issue: 01/01/1979 Revision date: 10/13/2016 Supersedes: 02/03/2016

HMIS lil Rating

Health . 2 Moderate Hazard - Temporary or minor injury may occur
Flammability : 4 Severe Hazard

Physical : 2 Moderate Hazard

SDS US (GHS HazCom 2012) - Praxair

This information is based on our current knowledge and is intended to describe the product for the purposes of health, safety and environmental requirements only. It should not therefore be construed as
guaranteeing any specific property of the product.
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an Air Liquide company

Nonflammable Gas Mixture: Argon 1ppm-98% / Carbon Dioxide 2-99.9999%

Section 1. Identification

GHS product identifier : Nonflammable Gas Mixture: Argon 1ppm-98% / Carbon Dioxide 2-99.9999%
Other means of : Not available.
identification
Product type : Gas.
Product use : Synthetic/Analytical chemistry.
SDS # : 002004
Supplier's details : Airgas USA, LLC and its affiliates
259 North Radnor-Chester Road
Suite 100

Radnor, PA 19087-5283
1-610-687-5253

24-hour telephone : 1-866-734-3438

Section 2. Hazards identification

OSHA/HCS status : This material is considered hazardous by the OSHA Hazard Communication Standard
(29 CFR 1910.1200).
Classification of the : GASES UNDER PRESSURE - Compressed gas

substance or mixture

GHS label elements
Hazard pictograms

Signal word : Warning

Hazard statements : Contains gas under pressure; may explode if heated.
May displace oxygen and cause rapid suffocation.
May increase respiration and heart rate.

Precautionary statements

General : Read and follow all Safety Data Sheets (SDS’S) before use. Read label before use.
Keep out of reach of children. If medical advice is needed, have product container or
label at hand. Close valve after each use and when empty. Use equipment rated for
cylinder pressure. Do not open valve until connected to equipment prepared for use.
Use a back flow preventative device in the piping. Use only equipment of compatible
materials of construction.

Prevention : Not applicable.
Response : Not applicable.
Storage . Protect from sunlight. Store in a well-ventilated place.
Disposal : Not applicable.
Hazards not otherwise : In addition to any other important health or physical hazards, this product may displace

classified oxygen and cause rapid suffocation.




Section 3. Composition/information on ingredients

Substance/mixture

Other means of
identification

: Mixture
: Not available.

Product code : 002004

Ingredient name % CAS number
Carbon Dioxide 2 -99.9999 124-38-9
Argon 0.0001 - 98 7440-37-1

Any concentration shown as a range is to protect confidentiality or is due to batch variation.

There are no additional ingredients present which, within the current knowledge of the supplier and in the
concentrations applicable, are classified as hazardous to health or the environment and hence require reporting

in this section.

Occupational exposure limits, if available, are listed in Section 8.

Section 4. First aid measures

Description of necessary first aid measures

Eye contact

Inhalation

Skin contact

Ingestion

: Immediately flush eyes with plenty of water, occasionally lifting the upper and lower

eyelids. Check for and remove any contact lenses. Continue to rinse for at least 10
minutes. Get medical attention if irritation occurs.

: Remove victim to fresh air and keep at rest in a position comfortable for breathing. If

not breathing, if breathing is irregular or if respiratory arrest occurs, provide artificial
respiration or oxygen by trained personnel. It may be dangerous to the person providing
aid to give mouth-to-mouth resuscitation. Get medical attention if adverse health effects
persist or are severe. If unconscious, place in recovery position and get medical
attention immediately. Maintain an open airway. Loosen tight clothing such as a collar,
tie, belt or waistband.

: Flush contaminated skin with plenty of water. Remove contaminated clothing and

shoes. Get medical attention if symptoms occur. Wash clothing before reuse. Clean
shoes thoroughly before reuse.

: As this product is a gas, refer to the inhalation section.

Most important symptoms/effects, acute and delayed

Potential acute health effects

Eye contact
Inhalation
Skin contact
Frostbite
Ingestion

: Contact with rapidly expanding gas may cause burns or frostbite.
: No known significant effects or critical hazards.

: Contact with rapidly expanding gas may cause burns or frostbite.
: Try to warm up the frozen tissues and seek medical attention.

: As this product is a gas, refer to the inhalation section.

Over-exposure signs/symptoms

Eye contact
Inhalation
Skin contact
Ingestion

: No specific data.
: No specific data.
: No specific data.
: No specific data.

Indication of immediate medical attention and special treatment needed, if necessary

Notes to physician

Specific treatments
Protection of first-aiders

: Treat symptomatically. Contact poison treatment specialist immediately if large

quantities have been ingested or inhaled.

: No specific treatment.
: No action shall be taken involving any personal risk or without suitable training. It may

be dangerous to the person providing aid to give mouth-to-mouth resuscitation.

See toxicological information (Section 11)




Section 5. Fire-fighting measures

Extinguishing media

Suitable extinguishing
media

Unsuitable extinguishing
media

Specific hazards arising
from the chemical

Hazardous thermal
decomposition products

Special protective actions
for fire-fighters

Special protective
equipment for fire-fighters

: Use an extinguishing agent suitable for the surrounding fire.

: None known.

: Contains gas under pressure. In a fire or if heated, a pressure increase will occur and

the container may burst or explode.

: Decomposition products may include the following materials:

carbon dioxide
carbon monoxide

: Promptly isolate the scene by removing all persons from the vicinity of the incident if

there is a fire. No action shall be taken involving any personal risk or without suitable
training. Contact supplier immediately for specialist advice. Move containers from fire
area if this can be done without risk. Use water spray to keep fire-exposed containers
cool.

: Fire-fighters should wear appropriate protective equipment and self-contained breathing

apparatus (SCBA) with a full face-piece operated in positive pressure mode.

Section 6. Accidental release measures

Personal precautions, protective equipment and emergency procedures

For non-emergency
personnel

For emergency responders

Environmental precautions

: No action shall be taken involving any personal risk or without suitable training.

Evacuate surrounding areas. Keep unnecessary and unprotected personnel from
entering. Avoid breathing gas. Provide adequate ventilation. Wear appropriate
respirator when ventilation is inadequate. Put on appropriate personal protective
equipment.

: If specialized clothing is required to deal with the spillage, take note of any information in

Section 8 on suitable and unsuitable materials. See also the information in "For non-
emergency personnel".

: Ensure emergency procedures to deal with accidental gas releases are in place to avoid

contamination of the environment. Inform the relevant authorities if the product has
caused environmental pollution (sewers, waterways, soil or air).

Methods and materials for containment and cleaning up

Small spill
Large spill

: Immediately contact emergency personnel. Stop leak if without risk.
: Immediately contact emergency personnel. Stop leak if without risk. Note: see Section

1 for emergency contact information and Section 13 for waste disposal.

Section 7. Handling and storage

Precautions for safe handling

Protective measures

Advice on general
occupational hygiene

: Put on appropriate personal protective equipment (see Section 8). Contains gas under

pressure. Avoid breathing gas. Do not puncture or incinerate container. Use
equipment rated for cylinder pressure. Close valve after each use and when empty.
Protect cylinders from physical damage; do not drag, roll, slide, or drop. Use a suitable
hand truck for cylinder movement.

Avoid contact with eyes, skin and clothing. Empty containers retain product residue
and can be hazardous.

: Eating, drinking and smoking should be prohibited in areas where this material is

handled, stored and processed. Workers should wash hands and face before eating,
drinking and smoking. Remove contaminated clothing and protective equipment before
entering eating areas. See also Section 8 for additional information on hygiene
measures.




Section 7. Handling and storage

Conditions for safe storage,
including any
incompatibilities

: Store in accordance with local regulations. Store in a segregated and approved area.

Store away from direct sunlight in a dry, cool and well-ventilated area, away from
incompatible materials (see Section 10). Cylinders should be stored upright, with valve
protection cap in place, and firmly secured to prevent falling or being knocked over.
Cylinder temperatures should not exceed 52 °C (125 °F). Keep container tightly closed
and sealed until ready for use. See Section 10 for incompatible materials before
handling or use.

Section 8. Exposure controls/personal protection

Control parameters
Occupational exposure limits

Ingredient name

Exposure limits

Carbon Dioxide

Argon

ACGIH TLV (United States, 3/2017). Oxygen
Depletion [Asphyxiant].
STEL: 54000 mg/m? 15 minutes.
STEL: 30000 ppm 15 minutes.
TWA: 9000 mg/m? 8 hours.
TWA: 5000 ppm 8 hours.
NIOSH REL (United States, 10/2016).
STEL: 54000 mg/m? 15 minutes.
STEL: 30000 ppm 15 minutes.
TWA: 9000 mg/m?® 10 hours.
TWA: 5000 ppm 10 hours.
OSHA PEL (United States, 6/2016).
TWA: 9000 mg/m? 8 hours.
TWA: 5000 ppm 8 hours.
OSHA PEL 1989 (United States, 3/1989).
STEL: 54000 mg/m? 15 minutes.
STEL: 30000 ppm 15 minutes.
TWA: 18000 mg/m?* 8 hours.
TWA: 10000 ppm 8 hours.

ACGIH TLV (United States, 3/2017). Oxygen
Depletion [Asphyxiant].

Appropriate engineering
controls

Environmental exposure
controls

Individual protection measures
Hygiene measures

Eyel/face protection

Skin protection

: Good general ventilation should be sufficient to control worker exposure to airborne

contaminants.

: Emissions from ventilation or work process equipment should be checked to ensure

they comply with the requirements of environmental protection legislation. In some
cases, fume scrubbers, filters or engineering modifications to the process equipment
will be necessary to reduce emissions to acceptable levels.

: Wash hands, forearms and face thoroughly after handling chemical products, before

eating, smoking and using the lavatory and at the end of the working period.
Appropriate techniques should be used to remove potentially contaminated clothing.
Wash contaminated clothing before reusing. Ensure that eyewash stations and safety
showers are close to the workstation location.

: Safety eyewear complying with an approved standard should be used when a risk

assessment indicates this is necessary to avoid exposure to liquid splashes, mists,
gases or dusts. If contact is possible, the following protection should be worn, unless
the assessment indicates a higher degree of protection: safety glasses with side-
shields.




Section 8. Exposure controls/personal protection

Hand protection

Body protection

Other skin protection

Respiratory protection

: Chemical-resistant, impervious gloves complying with an approved standard should be

worn at all times when handling chemical products if a risk assessment indicates this is
necessary. Considering the parameters specified by the glove manufacturer, check
during use that the gloves are still retaining their protective properties. It should be
noted that the time to breakthrough for any glove material may be different for different
glove manufacturers. In the case of mixtures, consisting of several substances, the
protection time of the gloves cannot be accurately estimated.

: Personal protective equipment for the body should be selected based on the task being

performed and the risks involved and should be approved by a specialist before
handling this product.

: Appropriate footwear and any additional skin protection measures should be selected

based on the task being performed and the risks involved and should be approved by a
specialist before handling this product.

: Based on the hazard and potential for exposure, select a respirator that meets the

appropriate standard or certification. Respirators must be used according to a
respiratory protection program to ensure proper fitting, training, and other important
aspects of use. Respirator selection must be based on known or anticipated exposure
levels, the hazards of the product and the safe working limits of the selected respirator.

Section 9. Physical and chemical properties

Appearance

Physical state

Color
Odor
Odor threshold
pH
Melting point
Boiling point
Critical temperature
Flash point
Evaporation rate
Flammability (solid, gas)
Lower and upper explosive
(flammable) limits
Vapor pressure
Vapor density
Gas Density (Ib/ft *)
Relative density
Solubility
Solubility in water

Partition coefficient: n-
octanol/water

Auto-ignition temperature
Decomposition temperature
Viscosity

Flow time (ISO 2431)

: Gas.

: Not available.

: Not available.

: Not available.

. Not available.

1 -189.2°C (-308.6°F) This is based on data for the following ingredient: argon.
: Not available.

: Lowest known value: -122.4°C (-188.3°F) (argon).
: Not available.

: Not available.

: Not available.

: Not available.

: Not available.

. Highest known value: 1.66 (Air = 1) (argon). Weighted average: 1.58 (Air=1)
: Weighted average: 0.11

: Not applicable.

1 Not available.

: Not available.

1 Not available.

: Not available.
: Not available.
: Not applicable.
: Not available.




Section 10. Stability and reactivity

Reactivity : No specific test data related to reactivity available for this product or its ingredients.
Chemical stability : The product is stable.

Possibility of hazardous : Under normal conditions of storage and use, hazardous reactions will not occur.
reactions

Conditions to avoid : No specific data.

Incompatible materials : No specific data.

Hazardous decomposition : Under normal conditions of storage and use, hazardous decomposition products should
products not be produced.

Hazardous polymerization : Under normal conditions of storage and use, hazardous polymerization will not occur.

Section 11. Toxicological information

Information on toxicological effects

Acute toxicity
Not available.

Irritation/Corrosion
Not available.

Not available.

Mutagenicity
Not available.

Carcinogenicity
Not available.

Reproductive toxicity
Not available.

Teratogenicity
Not available.

Specific target organ toxicity (single exposure
Not available.

Specific target organ toxicity (repeated exposure
Not available.

Aspiration hazard
Not available.

Information on the likely : Not available.
routes of exposure

Potential acute health effects
Eye contact : Contact with rapidly expanding gas may cause burns or frostbite.
Inhalation : No known significant effects or critical hazards.
Skin contact : Contact with rapidly expanding gas may cause burns or frostbite.



Section 11. Toxicological information

Ingestion : As this product is a gas, refer to the inhalation section.

Symptoms related to the physical, chemical and toxicological characteristics

Eye contact 1 No specific data.
Inhalation : No specific data.
Skin contact : No specific data.
Ingestion 1 No specific data.

Delayed and immediate effects and also chronic effects from short and long term exposure

Short term exposure

Potential immediate : Not available.

effects

Potential delayed effects : Not available.
Long term exposure

Potential immediate : Not available.

effects

Potential delayed effects : Not available.

Potential chronic health effects
Not available.

General : No known significant effects or critical hazards.
Carcinogenicity 1 No known significant effects or critical hazards.
Mutagenicity : No known significant effects or critical hazards.
Teratogenicity : No known significant effects or critical hazards.
Developmental effects : No known significant effects or critical hazards.
Fertility effects 1 No known significant effects or critical hazards.

Numerical measures of toxicity

Acute toxicity estimates
Not available.

Section 12. Ecological information

Toxicity
Not available.

Persistence and degradability
Not available.

Bioaccumulative potential

Product/ingredient name LogPow BCF Potential
Carbon Dioxide 0.83 - low
Argon 0.74 - low
Mobility in soil

Soil/water partition : Not available.

coefficient (Koc)
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Section 13. Disposal considerations

Disposal methods

: The generation of waste should be avoided or minimized wherever possible. Disposal

of this product, solutions and any by-products should at all times comply with the
requirements of environmental protection and waste disposal legislation and any
regional local authority requirements. Dispose of surplus and non-recyclable products
via a licensed waste disposal contractor. Waste should not be disposed of untreated to
the sewer unless fully compliant with the requirements of all authorities with jurisdiction.
Empty Airgas-owned pressure vessels should be returned to Airgas. Waste packaging
should be recycled. Incineration or landfill should only be considered when recycling is
not feasible. This material and its container must be disposed of in a safe way. Empty
containers or liners may retain some product residues. Do not puncture or incinerate
container.

Section 14. Transport information

DOT TDG Mexico IMDG IATA
UN number UN1956 UN1956 UN1956 UN1956 UN1956
UN proper COMPRESSED COMPRESSED COMPRESSED COMPRESSED COMPRESSED
shipping name |GAS, N.O.S. GAS, N.O.S. GAS, N.O.S. GAS, N.O.S. GAS, N.O.S.
(argon, Carbon (argon, Carbon (argon, Carbon (argon, Carbon (argon, Carbon
dioxide) dioxide) dioxide) dioxide) dioxide)
Transport 2.2 2.2 2.2 2.2 2.2
hazard class(es) lI I: l: I: I:
Packing group |- - - - -
Environmental |No. No. No. No. No.
hazards

“Refer to CFR 49 (or authority having jurisdiction) to determine the information required for shipment of the

product.”

Additional information
TDG Classification

Special precautions for user

Transport in bulk according
to Annex Il of MARPOL and

the IBC Code

1 Product classified as per the following sections of the Transportation of Dangerous

Goods Regulations: 2.13-2.17 (Class 2).
Explosive Limit and Limited Quantity Index 0.125
Passenger Carrying Road or Rail Index 75

: Transport within user’s premises: always transport in closed containers that are

upright and secure. Ensure that persons transporting the product know what to do in the
event of an accident or spillage.

: Not available.

Section 15. Regulatory information

U.S. Federal regulations

Clean Air Act Section 112

(b) Hazardous Air
Pollutants (HAPs)

Clean Air Act Section 602

Class | Substances

: TSCA 8(a) CDR Exempt/Partial exemption: All components are listed or exempted.

: Not listed

: Not listed




Section 15. Regulatory information

Clean Air Act Section 602

Class Il Substances

DEA List | Chemicals
(Precursor Chemicals)

DEA List Il Chemicals
(Essential Chemicals)

SARA 302/304

: Not listed

: Not listed

: Not listed

Composition/information on ingredients

No products were found.

SARA 304 RQ
SARA 311/312
Classification

State requlations
Massachusetts

New York
New Jersey

Pennsylvania
International regulations

: Not applicable.

Refer to Section 2: Hazards Identification of this SDS for classification of substance.

: The following components are listed: CARBON DIOXIDE; ARGON
: None of the components are listed.
: The following components are listed: CARBON DIOXIDE; CARBONIC ACID GAS;

ARGON

: The following components are listed: CARBON DIOXIDE; ARGON

Chemical Weapon Convention List Schedules |, Il & lll Chemicals

Not listed.

Montreal Protocol (Annexes A, B, C. E)

Not listed.

Stockholm Convention on Persistent Organic Pollutants

Not listed.

Rotterdam Convention on Prior Informed Consent (PIC)

Not listed.

UNECE Aarhus Protocol on POPs and Heavy Metals

Not listed.

Inventory list
Australia

Canada
China
Europe
Japan

Malaysia

New Zealand
Philippines
Republic of Korea
Taiwan

Thailand

Turkey

United States
Viet Nam

: All components are listed or exempted.
: All components are listed or exempted.
: All components are listed or exempted.
: All components are listed or exempted.
: Japan inventory (ENCS): Not determined.

Japan inventory (ISHL): Not determined.

: Not determined.
: All components are listed or exempted.
: All components are listed or exempted.
: All components are listed or exempted.
: All components are listed or exempted.
: Not determined.
: Not determined.
: All components are listed or exempted.
: Not determined.




Section 16. Other information

Hazardous Material Information System (U.S.A.)

/11
Flammability 0

3

Caution: HMIS® ratings are based on a 0-4 rating scale, with 0 representing minimal hazards or risks, and 4
representing significant hazards or risks. Although HMIS® ratings and the associated label are not required on
SDSs or products leaving a facility under 29 CFR 1910.1200, the preparer may choose to provide them. HMIS®
ratings are to be used with a fully implemented HMIS® program. HMIS® is a registered trademark and service
mark of the American Coatings Association, Inc.

The customer is responsible for determining the PPE code for this material. For more information on HMIS®
Personal Protective Equipment (PPE) codes, consult the HMIS® Implementation Manual.

National Fire Protection Association (U.S.A.

Flammability

Health 0‘0

Special

Instability/Reactivity

Reprinted with permission from NFPA 704-2001, Identification of the Hazards of Materials for Emergency
Response Copyright ©1997, National Fire Protection Association, Quincy, MA 02269. This reprinted material is
not the complete and official position of the National Fire Protection Association, on the referenced subject
which is represented only by the standard in its entirety.

Copyright ©2001, National Fire Protection Association, Quincy, MA 02269. This warning system is intended to
be interpreted and applied only by properly trained individuals to identify fire, health and reactivity hazards of
chemicals. The user is referred to certain limited number of chemicals with recommended classifications in
NFPA 49 and NFPA 325, which would be used as a guideline only. Whether the chemicals are classified by NFPA
or not, anyone using the 704 systems to classify chemicals does so at their own risk.

Procedure used to derive the classification

Classification Justification
GASES UNDER PRESSURE - Compressed gas On basis of test data
History
Date of printing : 10/5/2018
Date of issue/Date of : 10/5/2018
revision
Date of previous issue 1 2/19/2018
Version : 1.02
Key to abbreviations : ATE = Acute Toxicity Estimate
BCF = Bioconcentration Factor
GHS = Globally Harmonized System of Classification and Labelling of Chemicals
IATA = International Air Transport Association
IBC = Intermediate Bulk Container
IMDG = International Maritime Dangerous Goods
LogPow = logarithm of the octanol/water partition coefficient
MARPOL = International Convention for the Prevention of Pollution From Ships, 1973
as modified by the Protocol of 1978. ("Marpol" = marine pollution)
UN = United Nations
References : Not available.

Notice to reader



Section 16. Other information

To the best of our knowledge, the information contained herein is accurate. However, neither the above-named
supplier, nor any of its subsidiaries, assumes any liability whatsoever for the accuracy or completeness of the
information contained herein.

Final determination of suitability of any material is the sole responsibility of the user. All materials may present

unknown hazards and should be used with caution. Although certain hazards are described herein, we cannot
guarantee that these are the only hazards that exist.
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SECTION: 1. Product and company identification

1.1. Product identifier
Product form . Substance
Name : Oxygen, compressed
CAS No 1 7782-44-7
Formula ;02
Other means of identification : Oxygen, Compressed; MediPure Oxygen; Aviator's Breathing Oxygen; USP Oxygen;
Oxygen - Diving Grade
1.2 Relevant identified uses of the substance or mixture and uses advised against
Use of the substance/mixture : Medical applications
Industrial use
Diving Gas (Underwater Breathing)
1.3. Details of the supplier of the safety data sheet
Praxair, Inc.
10 Riverview Drive
Danbury, CT 06810-6268 - USA
T 1-800-772-9247 (1-800-PRAXAIR) - F 1-716-879-2146
www.praxair.com
1.4. Emergency telephone number
Emergency number : Onsite Emergency: 1-800-645-4633

CHEMTREC, 24hr/day 7days/week
— Within USA: 1-800-424-9300, Outside USA: 001-703-527-3887
(collect calls accepted, Contract 17729)

SECTION 2: Hazard identification

2.1. Classification of the substance or mixture

GHS-US classification

Ox. Gas 1 H270
Compressed gas H280

2.2. Label elements

GHS-US labeling
Hazard pictograms (GHS-US)

&

GHS03 GHS04
Signal word (GHS-US) : DANGER
Hazard statements (GHS-US) 1 H270 - MAY CAUSE OR INTENSIFY FIRE; OXIDIZER

H280 - CONTAINS GAS UNDER PRESSURE; MAY EXPLODE IF HEATED
Precautionary statements (GHS-US) 1 P202 - Do not handle until all safety precautions have been read and understood

P220 - Keep/Store away from combustible materials, clothing

P244 - Keep reduction valves/valves and fittings free from oil and grease

P271+P403 - Use and store only outdoors or in a well-ventilated place

P370+P376 - In case of fire: Stop leak if safe to do so

CGA-PGO05 - Use a back flow preventive device in the piping

CGA-PG20+CGA-PG10 - Use only with equipment of compatible materials of construction and
rated for cylinder pressure

CGA-PG22 - Use only with equipment cleaned for oxygen service

CGA-PG21 - Open valve slowly
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CGA-PGO06 - Close valve after each use and when empty
CGA-PGO02 - Protect from sunlight when ambient temperature exceeds 52°C (125°F)

2.3. Other hazards

Other hazards not contributing to the : Breathing 80 percent or more oxygen at atmospheric pressure for more than a few hours may

classification cause nasal stuffiness, cough, sore throat, chest pain, and breathing difficulty. Breathing
oxygen at higher pressure increases the likelihood of adverse effects within a shorter time
period. Breathing pure oxygen under pressure may cause lung damage and central nervous
system (CNS) effects, resulting in dizziness, poor coordination, tingling sensation, visual and
hearing disturbances, muscular twitching, unconsciousness, and convulsions. Breathing
oxygen under pressure may cause prolongation of adaptation to darkness and reduced
peripheral vision.

2.4. Unknown acute toxicity (GHS US)

No data available

SECTION 3: Composition/Information on ingredients

3.1. Substance
Name : Oxygen, compressed
CAS No 1 7782-44-7
Name Product identifier %
Oxygen (CAS No) 7782-44-7 99.5-100
3.2 Mixture

Not applicable

SECTION 4: First aid measures

41. Description of first aid measures

First-aid measures after inhalation : Move to fresh air. Get medical advice/attention.

First-aid measures after skin contact . Adverse effects not expected from this product.

First-aid measures after eye contact : Adverse effects not expected from this product. In case of eye irritation: Rinse immediately with
plenty of water. Consult an ophthalmologist if irritation persists.

First-aid measures after ingestion : Ingestion is not considered a potential route of exposure.

4.2. Most important symptoms and effects, both acute and delayed
No additional information available

4.3. Indication of any immediate medical attention and special treatment needed

None.

SECTION 5: Firefighting measures

5.1. Extinguishing media

Suitable extinguishing media . Vigorously accelerates combustion. Use media appropriate for surrounding fire. Water (e.g,
safety shower) is the preferred extinguishing media for clothing fires.

5.2. Special hazards arising from the substance or mixture

Fire hazard : Oxidizing agent; vigorously accelerates combustion. Contact with flammable materials may
cause fire or explosion.

5.3. Adyvice for firefighters

Firefighting instructions : High-pressure, oxidizing gas
Evacuate all personnel from the danger area. Use self-contained breathing apparatus (SCBA)
and protective clothing. Immediately cool containers with water from maximum distance. Stop
flow of gas if safe to do so, while continuing cooling water spray. Remove ignition sources if
safe to do so. Remove containers from area of fire if safe to do so. On-site fire brigades must
comply with OSHA 29 CFR 1910.156 and applicable standards under 29 CFR 1910 Subpart
L—Fire Protection.

Special protective equipment for fire fighters . Standard protective clothing and equipment (Self Contained Breathing Apparatus) for fire
fighters.
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Specific methods : Use fire control measures appropriate for the surrounding fire. Exposure to fire and heat
radiation may cause gas containers to rupture. Cool endangered containers with water spray jet
from a protected position. Prevent water used in emergency cases from entering sewers and
drainage systems

Stop flow of product if safe to do so

Use water spray or fog to knock down fire fumes if possible.

Other information : Heat of fire can build pressure in container and cause it to rupture. Containers are equipped
with a pressure relief device. (Exceptions may exist where authorized by DOT.) No part of the
container should be subjected to a temperature higher than 125°F (52°C). Smoking, flames,
and electric sparks in the presence of enriched oxygen atmospheres are potential explosion
hazards.

SECTION 6: Accidental release measures

6.1. Personal precautions, protective equipment and emergency procedures

General measures . Prevent from entering sewers, basements and workpits, or any place where its accumulation
can be dangerous. Ensure adequate air ventilation. Eliminate ignition sources. Evacuate area.
Try to stop release. Monitor concentration of released product. Wear self-contained breathing
apparatus when entering area unless atmosphere is proven to be safe. Stop leak if safe to do

so.
6.1.1. For non-emergency personnel

No additional information available
6.1.2. For emergency responders

No additional information available
6.2. Environmental precautions

Try to stop release.
6.3. Methods and material for containment and cleaning up

No additional information available
6.4. Reference to other sections

See also sections 8 and 13.

SECTION 7: Handling and storage

71. Precautions for safe handling

Precautions for safe handling : Wear leather safety gloves and safety shoes when handling cylinders. Protect cylinders from
physical damage; do not drag, roll, slide or drop. While moving cylinder, always keep in place
removable valve cover. Never attempt to lift a cylinder by its cap; the cap is intended solely to
protect the valve. When moving cylinders, even for short distances, use a cart (trolley, hand
truck, etc.) designed to transport cylinders. Never insert an object (e.g, wrench, screwdriver,
pry bar) into cap openings; doing so may damage the valve and cause a leak. Use an
adjustable strap wrench to remove over-tight or rusted caps. Slowly open the valve. If the
valve is hard to open, discontinue use and contact your supplier. Close the container valve
after each use; keep closed even when empty. Never apply flame or localized heat directly to
any part of the container. High temperatures may damage the container and could cause the
pressure relief device to fail prematurely, venting the container contents. For other precautions
in using this product, see section 16.

Safe use of the product 1 The suitability of this product as a component in underwater breathing gas mixtures is to
be determined by or under the supervision of personnel experienced in the use of underwater
breathing gas mixtures and familiar with the physiological effects, methods employed,
frequency and duration of use, hazards, side effects, and precautions to be taken.
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7.2. Conditions for safe storage, |nclud|ng any incompatibilities

Storage conditions . Store onIy where temperature will not exceed 125°F (52°C). Post “No Smoking/No Open
Flames” signs in storage and use areas. There must be no sources of ignition. Separate
packages and protect against potential fire and/or explosion damage following appropriate
codes and requirements (e.g, NFPA 30, NFPA 55, NFPA 70, and/or NFPA 221 in the U.S.) or
according to requirements determined by the Authority Having Jurisdiction (AHJ). Always
secure containers upright to keep them from falling or being knocked over. Install valve
protection cap, if provided, firmly in place by hand when the container is not in use. Store full
and empty containers separately. Use a first-in, first-out inventory system to prevent storing full
containers for long periods. For other precautions in using this product, see section 16

OTHER PRECAUTIONS FOR HANDLING, STORAGE, AND USE: When handling product
under pressure, use piping and equipment adequately designed to withstand the pressures to
be encountered. Never work on a pressurized system. Use a back flow preventive device in the
piping. Store and use with adequate ventilation. If a leak occurs, close the container valve and
blow down the system in a safe and environmentally correct manner in compliance with all
international, federal/national, state/provincial, and local laws; then repair the leak. Never place
a container where it may become part of an electrical circuit.

7.3. Specific end use(s)
None.
SECTION 8: Exposure controls/personal protection
8.1. Control parameters
Oxygen, compressed (7782-44-7)
ACGIH Not established
USA OSHA Not established
Oxygen (7782-44-7)
ACGIH Not established
USA OSHA Not established
8.2. Exposure controls
Appropriate engineering controls 1 Avoid oxygen rich (>23.5%) atmospheres. Use a local exhaust system with sufficient flow
velocity to maintain an adequate supply of air in the worker's breathing zone. Mechanical
(general): General exhaust ventilation may be acceptable if it can maintain an adequate supply
of air.
Eye protection : Wear safety glasses with side shields.
Skin and body protection 1 Wear metatarsal shoes and work gloves for cylinder handling, and protective clothing where

needed. Wear appropriate chemical gloves during cylinder changeout or wherever contact with
product is possible. Select per OSHA 29 CFR 1910.132, 1910.136, and 1910.138. As needed
for welding, wear hand, head, and body protection to help prevent injury from radiation and
sparks. (See ANSI Z49.1.) At a minimum, this includes welder’s gloves and protective
goggles, and may include arm protectors, aprons, hats, and shoulder protection as well as
substantial clothing.

Respiratory protection : When workplace conditions warrant respirator use, follow a respiratory protection program that
meets OSHA 29 CFR 1910.134, ANSI Z88.2, or MSHA 30 CFR 72.710 (where applicable).
Use an air-supplied or air-purifying cartridge if the action level is exceeded. Ensure that the
respirator has the appropriate protection factor for the exposure level. If cartridge type
respirators are used, the cartridge must be appropriate for the chemical exposure. For
emergencies or instances with unknown exposure levels, use a self-contained breathing
apparatus (SCBA).

SECTION 9: Physical and chemical properties

9.1. Information on basic physical and chemical properties

Physical state : Gas

Appearance : Colorless gas.

Molecular mass : 32 g/mol

Color : Colorless.

Odor : No odor warning properties.
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Odor threshold : No data available

pH . Not applicable.

Relative evaporation rate (butyl acetate=1) : No data available

Relative evaporation rate (ether=1) : Not applicable.

Melting point 1 -219 °C (-362°F)

Freezing point : No data available

Boiling point 1 =183 °C (-297°F)

Flash point : Not applicable.

Critical temperature : -118.6 °C (-181.48°F)

Auto-ignition temperature : Not applicable.

Decomposition temperature : No data available

Flammability (solid, gas) : No data available

Vapor pressure : Not applicable.

Critical pressure 1 50.4 bar (731.4 psia)

Relative vapor density at 20 °C : 0.0827 Ib/ft3 (1.325 kg/m3) absolute vapor density at 70°F/21.1°C, 1 atm

Relative density 11

Density 1 1.4289 kg/m?® (at 21.1 °C)

Relative gas density 11

Solubility : Water: 39 mg/l

Log Pow . Not applicable.

Log Kow . Not applicable.

Viscosity, kinematic : Not applicable.

Viscosity, dynamic : Not applicable.

Explosive properties : Not applicable.

Oxidizing properties : Oxidizer.

Explosion limits . No data available

9.2. Other information

Gas group : Compressed gas

Additional information . Gasl/vapor heavier than air. May accumulate in confined spaces, particularly at or below ground
level

SECTION 10: Stability and reactivit
10.1. Reactivity
No additional information available

10.2. Chemical stability
Stable under normal conditions.

10.3. Possibility of hazardous reactions
Violently oxidizes organic material.

10.4. Conditions to avoid
None under recommended storage and handling conditions (see section 7).

10.5. Incompatible materials
Keep equipment free from oil and grease. Consider the potential toxicity hazard due to the presence
of chlorinated or fluorinated polymers in high pressure (> 30 bar) oxygen lines in case of
combustion. May react violently with combustible materials. May react violently with reducing
agents.

10.6. Hazardous decomposition products
None.
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SECTION 11: Toxicological information

11.1. Information on toxicological effects

Acute toxicity

Skin corrosion/irritation

Serious eye damage/irritation

Respiratory or skin sensitization
Germ cell mutagenicity
Carcinogenicity

Reproductive toxicity
Specific target organ toxicity (single exposure)

Specific target organ toxicity (repeated
exposure)

Aspiration hazard

SECTION 12: Ecological information

. Not classified

Not classified

pH: Not applicable.
Not classified
pH: Not applicable.
Not classified
Not classified
Not classified

. Not classified
. Not classified

. Not classified

. Not classified

12.1. Toxicity
Ecology - general

12.2. Persistence and degradability

. No ecological damage caused by this product.

Oxygen, compressed (7782-44-7)

Persistence and degradability

No ecological damage caused by this product.

Oxygen (7782-44-7)

Persistence and degradability

No ecological damage caused by this product.

12.3. Bioaccumulative potential

Oxygen, compressed (7782-44-7)

Log Pow

Not applicable.

Log Kow

Not applicable.

Bioaccumulative potential

No ecological damage caused by this product.

Oxygen (7782-44-7)

Log Pow

Not applicable.

Log Kow

Not applicable.

Bioaccumulative potential

No ecological damage caused by this product.

12.4. Mobility in soil

Oxygen, compressed (7782-44-7)

Mobility in soil No data available.

Ecology - soil No ecological damage caused by this product.
Oxygen (7782-44-7)

Mobility in soil No data available.

Ecology - soil No ecological damage caused by this product.

12.5. Other adverse effects
Effect on ozone layer

Effect on the global warming

: None

: No known effects from this product
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SECTION 13: Disposal considerations
13.1. Waste treatment methods

Waste disposal recommendations : Dispose of contents/container in accordance with local/regional/national/international

regulations. Contact supplier for any special requirements.

SECTION 14: Transport information
In accordance with DOT

Transport document description : UN1072 Oxygen, compressed, 2.2

UN-No.(DOT) : UN1072
Proper Shipping Name (DOT) : Oxygen, compressed
Class (DOT) : 2.2 - Class 2.2 - Non-flammable compressed gas 49 CFR 173.115
Hazard labels (DOT) : 2.2 - Non-flammable gas
5.1 - Oxidizer

&

5.1

DOT Special Provisions (49 CFR 172.102) : 110 - Fire extinguishers transported under UN1044 may include installed actuating cartridges
(cartridges, power device of Division 1.4C or 1.4S), without changing the classification of
Division 2.2, provided the aggregate quantity of deflagrating (propellant) explosives does not
exceed 3.2 grams per extinguishing unit
A14 - This material is not authorized to be transported as a limited quantity or consumer
commodity in accordance with 173.306 of this subchapter when transported aboard an aircraft

Additional information
Emergency Response Guide (ERG) Number : 122 (UN1072)

Other information : No supplementary information available.

Special transport precautions : Avoid transport on vehicles where the load space is not separated from the driver's
compartment. Ensure vehicle driver is aware of the potential hazards of the load and knows
what to do in the event of an accident or an emergency. Before transporting product containers:
- Ensure there is adequate ventilation. - Ensure that containers are firmly secured. - Ensure
cylinder valve is closed and not leaking. - Ensure valve outlet cap nut or plug (where provided)

is correctly fitted. - Ensure valve protection device (where provided) is correctly fitted.

Transport by sea

UN-No. (IMDG) : 1072

Proper Shipping Name (IMDG) : OXYGEN, COMPRESSED
Class (IMDG) : 2-Gases

MFAG-No 1122

Air transport

UN-No. (IATA) 1 1072

Proper Shipping Name (IATA) : Oxygen, compressed
Class (IATA) D2

Civil Aeronautics Law

: Gases under pressure/Gases nonflammable nontoxic under pressure

SECTION 15: Regulatory information

15.1. US Federal regulations

Oxygen, compressed (7782-44-7)

Listed on the United States TSCA (Toxic Substances Control Act) inventory

SARA Section 311/312 Hazard Classes

Sudden release of pressure hazard
Fire hazard

All components of this product are listed on the Toxic Substances Control Act (TSCA)
inventory.
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This product or mixture does not contain a toxic chemical or chemicals in excess
of the applicable de minimis concentration as specified in 40 CFR §372.38(a)
subject to the reporting requirements of section 313 of Title Ill of the Superfund
Amendments and Reauthorization Act of 1986 and 40 CFR Part 372.

15.2. International regulations

CANADA

Oxygen, compressed (7782-44-7)

Listed on the Canadian DSL (Domestic Substances List)

Oxygen (7782-44-7)

Listed on the Canadian DSL (Domestic Substances List)

EU-Regulations

Oxygen, compressed (7782-44-7)

Listed on the EEC inventory EINECS (European Inventory of Existing Commercial Chemical Substances)

15.2.2.

National regulations

Oxygen, compressed (7782-44-7)

Listed on the AICS (Australian Inventory of Chemical Substances)

Listed on IECSC (Inventory of Existing Chemical Substances Produced or Imported in China)
Listed on the Korean ECL (Existing Chemicals List)

Listed on NZIoC (New Zealand Inventory of Chemicals)

Listed on PICCS (Philippines Inventory of Chemicals and Chemical Substances)

Listed on INSQ (Mexican National Inventory of Chemical Substances)

15.3. US State regulations

Oxygen, compressed(7782-44-7)

U.S. - California - Proposition 65 - Carcinogens List No
U.S. - California - Proposition 65 - Developmental No
Toxicity

U.S. - California - Proposition 65 - Reproductive No
Toxicity - Female

U.S. - California - Proposition 65 - Reproductive No
Toxicity - Male

State or local regulations

U.S. - Massachusetts - Right To Know List
U.S. - New Jersey - Right to Know Hazardous Substance List
U.S. - Pennsylvania - RTK (Right to Know) List

California Proposition 65 - This product does not contain any substances known to the state of California to cause cancer,
developmental and/or reproductive harm

Oxygen (7782-44-7)

U.S. - California -
Proposition 65 -
Carcinogens List

U.S. - California -
Proposition 65 -
Developmental Toxicity

U.S. - California -
Proposition 65 -
Reproductive Toxicity -
Female

U.S. - California -
Proposition 65 -
Reproductive Toxicity - Male

Non-significant risk level
(NSRL)

No

No

No

No

Oxygen (7782-44-7)

U.S. - Massachusetts - Right To Know List
U.S. - New Jersey - Right to Know Hazardous Substance List
U.S. - Pennsylvania - RTK (Right to Know) List
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SECTION 16: Other information

Other information : When you mix two or more chemicals, you can create additional, unexpected hazards. Obtain
and evaluate the safety information for each component before you produce the mixture.
Consult an industrial hygienist or other trained person when you evaluate the end product.
Before using any plastics, confirm their compatibility with this product

Praxair asks users of this product to study this SDS and become aware of the product hazards
and safety information. To promote safe use of this product, a user should (1) notify
employees, agents, and contractors of the information in this SDS and of any other known
product hazards and safety information, (2) furnish this information to each purchaser of the
product, and (3) ask each purchaser to notify its employees and customers of the product
hazards and safety information

The opinions expressed herein are those of qualified experts within Praxair, Inc. We believe
that the information contained herein is current as of the date of this Safety Data Sheet. Since
the use of this information and the conditions of use are not within the control of Praxair, Inc, it
is the user's obligation to determine the conditions of safe use of the product

Praxair SDSs are furnished on sale or delivery by Praxair or the independent distributors and
suppliers who package and sell our products. To obtain current SDSs for these products,
contact your Praxair sales representative, local distributor, or supplier, or download from
www.praxair.com. If you have questions regarding Praxair SDSs, would like the document
number and date of the latest SDS, or would like the names of the Praxair suppliers in your
area, phone or write the Praxair Call Center (Phone: 1-800-PRAXAIR/1-800-772-9247;
Address: Praxair Call Center, Praxair, Inc, P.O. Box 44, Tonawanda, NY 14151-0044)

PRAXAIR and the Flowing Airstream design are trademarks or registered trademarks of Praxair
Technology, Inc. in the United States and/or other countries.

NFPA health hazard : 0 - Exposure under fire conditions would offer no hazard
beyond that of ordinary combustible materials.

NFPA fire hazard 1 0 - Materials that will not burn.

NFPA reactivity : 0 - Normally stable, even under fire exposure conditions,
and are not reactive with water.

NFPA specific hazard : OX - This denotes an oxidizer, a chemical which can

greatly increase the rate of combustion/fire.

HMIS IIl Rating

Health : 0 Minimal Hazard - No significant risk to health
Flammability : 0 Minimal Hazard

Physical : 3 Serious Hazard

SDS US (GHS HazCom 2012) - Praxair

This information is based on our current knowledge and is intended to describe the product for the purposes of health, safety and environmental requirements only. It should not therefore be construed as
guaranteeing any specific property of the product.
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SECTION: 1. Product and company identification

1.1. Product identifier

Product form : Substance

Trade name : Liquefied Petroleum Gas

CAS-No. . 74-98-6

Formula : C3H8

Other means of identification : Propane, Liquefied Petroleum Gas, n-propane,dimethylmethane,propyl hydride, refrigerant gas
R290

1.2 Relevant identified uses of the substance or mixture and uses advised against

Use of the substance/mixture

. Industrial use; Use as directed.

1.3. Details of the supplier of the safety data sheet

1.4. Emergency telephone number

Emergency number

SECTION 2: Hazard identification

Praxair, Inc.

10 Riverview Drive

Danbury, CT 06810-6268 - USA

T 1-800-772-9247 (1-800-PRAXAIR) - F 1-716-879-2146

WWw.praxair.com

. Onsite Emergency: 1-800-645-4633

CHEMTREC, 24hr/day 7days/week
— Within USA: 1-800-424-9300, Outside USA: 001-703-527-3887
(collect calls accepted, Contract 17729)

2.1. Classification of the substance or mixture

GHS US classification

Flam. Gas 1 H220
Press. Gas (Liq.) H280

2.2. Label elements

GHS US labeling
Hazard pictograms (GHS US)

Signal word (GHS US)
Hazard statements (GHS US)

Precautionary statements (GHS US)

GHS02 GHS04

. Danger
: H220 - EXTREMELY FLAMMABLE GAS

H280 - CONTAINS GAS UNDER PRESSURE; MAY EXPLODE IF HEATED
OSHA-HO01 - MAY DISPLACE OXYGEN AND CAUSE RAPID SUFFOCATION.
CGA-HG04 - MAY FORM EXPLOSIVE MIXTURES WITH AIR

CGA-HGO01 - MAY CAUSE FROSTBITE.

: P202 - Do not handle until all safety precautions have been read and understood.

P210 - Keep away from Heat, Open flames, Sparks, Hot surfaces. - No smoking
P271+P403 - Use and store only outdoors or in a well-ventilated place.

P304 - IF INHALED:

P340 - Remove person to fresh air and keep comfortable for breathing.

P313 - Get medical advice/attention.

P302 - IF ON SKIN:

P336 - Thaw frosted parts with lukewarm water. Do not rub affected area.

P315 - Get immediate medical advice/attention.
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P377 - LEAKING GAS FIRE: Do not extinguish, unless leak can be stopped safely.
P381 - Eliminate all ignition sources if safe to do so.

CGA-PGO05 - Use a back flow preventive device in the piping.

CGA-PG12 - Do not open valve until connected to equipment prepared for use.
CGA-PGO06 - Close valve after each use and when empty.

CGA-PG11 - Never put cylinders into unventilated areas of passenger vehicles.
CGA-PGO02 - Protect from sunlight when ambient temperature exceeds 52°C (125°F).

2.3. Other hazards

Other hazards not contributing to the : Contact with liquid may cause cold burns/frostbite.
classification

2.4. Unknown acute toxicity (GHS US)
No data available

SECTION 3: Composition/Information on ingredients

3.1. Substances
Name Product identifier %
Propane (CAS-No.) 74-98-6 100
(Main constituent)

3.2 Mixtures

Not applicable

SECTION 4: First aid measures

41. Description of first aid measures

First-aid measures after inhalation : Remove to fresh air and keep at rest in a position comfortable for breathing. If not breathing,
give artificial respiration. If breathing is difficult, trained personnel should give oxygen. Call a
physician.

First-aid measures after skin contact . The liquid may cause frostbite. For exposure to liquid, immediately warm frostbite area with

warm water not to exceed 105°F (41°C). Water temperature should be tolerable to normal
skin. Maintain skin warming for at least 15 minutes or until normal coloring and sensation have
returned to the affected area. In case of massive exposure, remove clothing while showering
with warm water. Seek medical evaluation and treatment as soon as possible.

First-aid measures after eye contact . Immediately flush eyes thoroughly with water for at least 15 minutes. Hold the eyelids open and
away from the eyeballs to ensure that all surfaces are flushed thoroughly. Contact an
ophthalmologist immediately.. Get immediate medical attention.

First-aid measures after ingestion : Ingestion is not considered a potential route of exposure.

4.2. Most important symptoms and effects, both acute and delayed
No additional information available

4.3. Indication of any immediate medical attention and special treatment needed
None.

SECTION 5: Firefighting measures

5.1. Extinguishing media

Suitable extinguishing media : Carbon dioxide, dry chemical powder, water spray, fog.
5.2. Special hazards arising from the substance or mixture
Fire hazard : EXTREMELY FLAMMABLE GAS. If venting or leaking gas catches fire, do not extinguish

flames. Flammable vapors may spread from leak, creating an explosive reignition hazard.
Vapors can be ignited by pilot lights, other flames, smoking, sparks, heaters, electrical
equipment, static discharge, or other ignition sources at locations distant from product handling
point. Explosive atmospheres may linger. Before entering an area, especially a confined area,
check the atmosphere with an appropriate device.

Explosion hazard : EXTREMELY FLAMMABLE GAS. Forms explosive mixtures with air and oxidizing agents.
Reactivity . No reactivity hazard other than the effects described in sub-sections below.
EN (English US) SDS ID: P-4646 2/10

This document is only controlled while on the Praxair, Inc. website and a copy of this controlled version is available for download. Praxair cannot assure the integrity or

arriirary nf anv varcinn rf thie Anriimant aftar it hae haan dnwnlnadad ar ramavad fram anir waheita



Propane

'gp RAXA’R Safety Data Sheet P-4646

Makmg our planet more productive” This SDS conforms to U.S. Code of Federal Regulations 29 CFR 1910.1200, Hazard Communication.
Date of issue: 01/01/1984 Revision date: 01/17/2019 Supersedes: 10/24/2016

5.3. Adyvice for firefighters

Firefighting instructions : Evacuate all personnel from the danger area. Use self-contained breathing apparatus (SCBA)
and protective clothing. Immediately cool containers with water from maximum distance. Stop
flow of gas if safe to do so, while continuing cooling water spray. Remove ignition sources if
safe to do so. Remove containers from area of fire if safe to do so. On-site fire brigades must
comply with OSHA 29 CFR 1910.156 and applicable standards under 29 CFR 1910 Subpart
L—Fire Protection.

Protection during firefighting : Compressed gas: asphyxiant. Suffocation hazard by lack of oxygen.

Special protective equipment for fire fighters : Standard protective clothing and equipment (Self Contained Breathing Apparatus) for fire
fighters.

Specific methods . Use fire control measures appropriate for the surrounding fire. Exposure to fire and heat
radiation may cause gas containers to rupture. Cool endangered containers with water spray jet
from a protected position. Prevent water used in emergency cases from entering sewers and
drainage systems.

Stop flow of product if safe to do so.
Use water spray or fog to knock down fire fumes if possible.

Other information . Containers are equipped with a pressure relief device. (Exceptions may exist where authorized
by DOT.).

SECTION 6: Accidental release measures

6.1. Personal precautions, protective equipment and emergency procedures

General measures . Wear self-contained breathing apparatus when entering area unless atmosphere is proven to
be safe. Evacuate area. Ensure adequate air ventilation. Stop leak if safe to do so.

6.1.1. For non-emergency personnel
No additional information available

6.1.2. For emergency responders
No additional information available

6.2. Environmental precautions
Try to stop release.

6.3. Methods and material for containment and cleaning up
No additional information available

6.4. Reference to other sections

See also sections 8 and 13.

SECTION 7: Handling and storage

71. Precautions for safe handling

Precautions for safe handling . Keep away from heat, hot surfaces, sparks, open flames and other ignition sources. No
smoking. Use only non-sparking tools. Use only explosion-proof equipment.

Wear leather safety gloves and safety shoes when handling cylinders. Protect cylinders from
physical damage; do not drag, roll, slide or drop. While moving cylinder, always keep in place
removable valve cover. Never attempt to lift a cylinder by its cap; the cap is intended solely to
protect the valve. When moving cylinders, even for short distances, use a cart (trolley, hand
truck, etc.) designed to transport cylinders. Never insert an object (e.g, wrench, screwdriver,
pry bar) into cap openings; doing so may damage the valve and cause a leak. Use an
adjustable strap wrench to remove over-tight or rusted caps. Slowly open the valve. If the
valve is hard to open, discontinue use and contact your supplier. Close the container valve
after each use; keep closed even when empty. Never apply flame or localized heat directly to
any part of the container. High temperatures may damage the container and could cause the
pressure relief device to fail prematurely, venting the container contents. For other precautions
in using this product, see section 16.
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7.2. Conditions for safe storage, |nclud|ng any incompatibilities

Storage conditions . Store only where temperature will not exceed 125°F (52°C). Post “No Smoking/No Open
Flames” signs in storage and use areas. There must be no sources of ignition. Separate
packages and protect against potential fire and/or explosion damage following appropriate
codes and requirements (e.g, NFPA 30, NFPA 55, NFPA 70, and/or NFPA 221 in the U.S.) or
according to requirements determined by the Authority Having Jurisdiction (AHJ). Always
secure containers upright to keep them from falling or being knocked over. Install valve
protection cap, if provided, firmly in place by hand when the container is not in use. Store full
and empty containers separately. Use a first-in, first-out inventory system to prevent storing full
containers for long periods. For other precautions in using this product, see section 16.

OTHER PRECAUTIONS FOR HANDLING, STORAGE, AND USE: When handling product
under pressure, use piping and equipment adequately designed to withstand the pressures to
be encountered. Never work on a pressurized system. Use a back flow preventive device in the
piping. Gases can cause rapid suffocation because of oxygen deficiency; store and use with
adequate ventilation. If a leak occurs, close the container valve and blow down the system in a
safe and environmentally correct manner in compliance with all international, federal/national,
state/provincial, and local laws; then repair the leak. Never place a container where it may
become part of an electrical circuit.

7.3. Specific end use(s)
None.
SECTION 8: Exposure controls/personal protection
8.1. Control parameters
Propane (74-98-6)
USA OSHA OSHA PEL (TWA) (mg/m?) 1800 mg/m?
USA OSHA OSHA PEL (TWA) (ppm) 1000 ppm
USA IDLH US IDLH (mg/m?) < mg/m?
USA IDLH US IDLH (ppm) 2100 ppm (10% LEL)
ACGIH Not established
8.2. Exposure controls
Appropriate engineering controls . An explosion-proof local exhaust system or a mechanical system is acceptable if it can prevent
oxygen deficiency and keep hazardous fumes and gases below all applicable exposure limits in
the worker's breathing area. During welding, ensure that there is adequate ventilation to keep
worker exposure below applicable limits for fumes, gases, and other by-products of welding.
Do not breathe fumes or gases. Short-term overexposure to fumes may cause dizziness,
nausea, and dryness or irritation of the nose, throat, and eyes, or may cause other similar
discomfort.
Eye protection . Wear safety glasses with side shields.
Skin and body protection : As needed for welding, wear hand, head, and body protection to help prevent injury from

radiation and sparks. (See ANSI Z49.1.) At a minimum, this includes welder’s gloves and
protective goggles, and may include arm protectors, aprons, hats, and shoulder protection as
well as substantial clothing.

Respiratory protection : When workplace conditions warrant respirator use, follow a respiratory protection program that
meets OSHA 29 CFR 1910.134, ANSI Z88.2, or MSHA 30 CFR 72.710 (where applicable).
Use an air-supplied or air-purifying cartridge if the action level is exceeded. Ensure that the
respirator has the appropriate protection factor for the exposure level. If cartridge type
respirators are used, the cartridge must be appropriate for the chemical exposure. For
emergencies or instances with unknown exposure levels, use a self-contained breathing
apparatus (SCBA).

Thermal hazard protection . Wear cold insulating gloves when transfilling or breaking transfer connections.

Environmental exposure controls . Refer to local regulations for restriction of emissions to the atmosphere. See section 13 for
specific methods for waste gas treatment.

Other information . Consider the use of flame resistant anti-static safety clothing. Wear safety shoes while handling
containers.
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SECTION 9: Physical and chemical properties

9.1. Information on basic physical and chemical properties

Physical state : Gas

Appearance : Colorless gas.

Molecular mass . 44 g/mol

Color : Colorless.

Odor : Poor warning properties at low concentrations. Stenchant often added. Sweetish.
Odor threshold : No data available

pH . Not applicable.

Relative evaporation rate (butyl acetate=1)
Relative evaporation rate (ether=1)

Melting point

Freezing point

Boiling point

Flash point

Critical temperature
Auto-ignition temperature
Decomposition temperature
Flammability (solid, gas)
Vapor pressure

Relative vapor density at 20 °C
Relative density

: No data available

. Not applicable.

: No data available

: -187.69 °C (-305.8°F)
. -42.1 °C (-44.32°F)

: -104.4 °C (-155.2°F) TCC
: 96.8 °C (206°F)

: 450 °C (842°F)

: No data available

: 21-9.5vol %

: 8.58 bar (109.73 psig)
: No data available

: 0.58

Density : 0.506 - 0.583 g/cm? (at 15 °C)
Relative gas density 1.5

Solubility : Water: 75 mgl/l
Log Pow : 2.36

Log Kow : Not applicable.
Viscosity, kinematic . Not applicable.
Viscosity, dynamic . Not applicable.
Explosive properties : Not applicable.
Oxidizing properties : None.

Explosion limits : No data available
9.2 Other information

Gas group : Press. Gas (Liq.)

Additional information . Gasl/vapor heavier than air. May accumulate in confined spaces, particularly at or below ground

level.

SECTION 10: Stability and reactivity

10.1. Reactivity
No reactivity hazard other than the effects described in sub-sections below.

10.2. Chemical stability
Stable under normal conditions.

10.3. Possibility of hazardous reactions

Can form explosive mixture with air. May react violently with oxidants.
10.4. Conditions to avoid

Keep away from heat/sparks/open flames/hot surfaces. — No smoking.

10.5. Incompatible materials
Air, Oxidizer. Chlorine dioxide.
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10.6. Hazardous decomposition products

Thermal decomposition or burning may produce carbon monoxide, carbon dioxide, and hydrogen.
The welding and cutting process may form reaction products such as carbon monoxide and carbon
dioxide. Other decomposition products of normal operation originate from the volatilization, reaction,
or oxidation of the material being worked.

SECTION 11: Toxicological information

11.1. Information on toxicological effects
Acute toxicity : Not classified
Propane ( \f )74-98-6
LC50 inhalation rat (ppm) > 800000 ppm (Exposure time: 15 min)
ATE US (vapors) 658 mg/l/4h
ATE US (dust, mist) 658 mg/l/4h
Skin corrosion/irritation : Not classified
pH: Not applicable.
Serious eye damage/irritation . Not classified
pH: Not applicable.
Respiratory or skin sensitization : Not classified
Germ cell mutagenicity : Not classified
Carcinogenicity : Not classified
Reproductive toxicity : Not classified
Specific target organ toxicity — single exposure  : Not classified
Specific target organ toxicity — repeated : Not classified
exposure
Aspiration hazard : Not classified

SECTION 12: Ecological information

12.1. Toxicity
Ecology - general : No ecological damage caused by this product.

12.2. Persistence and degradability
Propane (74-98-6)

Persistence and degradability The substance is biodegradable. Unlikely to persist.
12.3. Bioaccumulative potential
Propane (74-98-6)
Log Pow 2.36
Log Kow Not applicable.
Bioaccumulative potential Not expected to bioaccumulate due to the low log Kow (log Kow < 4). Refer to section 9.

12.4. Mobility in soil
Propane (74-98-6)
Mobility in soil No data available.
Ecology - soil Because of its high volatility, the product is unlikely to cause ground or water pollution.

12.5. Other adverse effects

Effect on ozone layer : None.
Effect on the global warming - No known effects from this product.
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SECTION 13: Disposal considerations

13.1. Waste treatment methods
Product/Packaging disposal recommendations

: Dispose of contents/container in accordance with local/regional/national/international

regulations. Contact supplier for any special requirements.

SECTION 14: Transport information

In accordance with DOT
Transport document description
UN-No.(DOT)

Proper Shipping Name (DOT)

Class (DOT)
Hazard labels (DOT)

DOT Special Provisions (49 CFR 172.102)

Additional information

Emergency Response Guide (ERG) Number

Other information

Special transport precautions

Transport by sea

UN-No. (IMDG)

Proper Shipping Name (IMDG)
Class (IMDG)

MFAG-No

Air transport

UN-No. (IATA)

Proper Shipping Name (IATA)
Class (IATA)

Civil Aeronautics Law

: UN1978 Propane (see also Petroleum gases, liquefied [UN1075]), 2.1
: UN1978
: Propane

see also Petroleum gases, liquefied [UN1075]

: 2.1 -Class 2.1 - Flammable gas 49 CFR 173.115
: 2.1 - Flammable gas

: 19 - For domestic transportation only, the identification number UN1075 may be used in place

of the identification number specified in column (4) of the 172.101 table. The identification
number used must be consistent on package markings, shipping papers and emergency
response information.

T50 - When portable tank instruction T50 is referenced in Column (7) of the 172.101 Table, the
applicable liquefied compressed gases are authorized to be transported in portable tanks in
accordance with the requirements of 173.313 of this subchapter.

© 115 (UN1075)

. No supplementary information available.

: Avoid transport on vehicles where the load space is not separated from the driver's

compartment. Ensure vehicle driver is aware of the potential hazards of the load and knows
what to do in the event of an accident or an emergency. Before transporting product containers:
- Ensure there is adequate ventilation. - Ensure that containers are firmly secured. - Ensure
cylinder valve is closed and not leaking. - Ensure valve outlet cap nut or plug (where provided)
is correctly fitted. - Ensure valve protection device (where provided) is correctly fitted.

1 1978

. PROPANE
. 2-Gases
: 115

: 1978

: PROPANE

12

. Gases under pressure/Gases flammable under pressure

SECTION 15: Regulatory information

15.1. US Federal regulations

Propane (74-98-6)

Listed on the United States TSCA (Toxic Substances Control Act) inventory

SARA Section 311/312 Hazard Classes

Immediate (acute) health hazard
Sudden release of pressure hazard
Fire hazard
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| Propane (74-98-6) |

All components of this product are listed on the Toxic Substances Control Act (TSCA)
inventory.

15.2. International regulations
CANADA

Propane (74-98-6)
Listed on the Canadian DSL (Domestic Substances List)

EU-Regulations

Propane (74-98-6)
Listed on the EEC inventory EINECS (European Inventory of Existing Commercial Chemical Substances)

15.2.2. National regulations
Propane (74-98-6)
Listed on the AICS (Australian Inventory of Chemical Substances)
Listed on IECSC (Inventory of Existing Chemical Substances Produced or Imported in China)
Listed on the Japanese ENCS (Existing & New Chemical Substances) inventory
Listed on the Japanese ISHL (Industrial Safety and Health Law)
Listed on the Korean ECL (Existing Chemicals List)
Listed on NZIoC (New Zealand Inventory of Chemicals)
Listed on PICCS (Philippines Inventory of Chemicals and Chemical Substances)
Listed on INSQ (Mexican National Inventory of Chemical Substances)
Listed on the TCSI (Taiwan Chemical Substance Inventory)

15.3. US State regulations

Propane(74-98-6)

U.S. - California - Proposition 65 - Carcinogens List No

U.S. - California - Proposition 65 - Developmental No

Toxicity

U.S. - California - Proposition 65 - Reproductive No

Toxicity - Female

U.S. - California - Proposition 65 - Reproductive No

Toxicity - Male

State or local regulations U.S. - Massachusetts - Right To Know List

U.S. - New Jersey - Right to Know Hazardous Substance List
U.S. - Pennsylvania - RTK (Right to Know) List

California Proposition 65 - This product does not contain any substances known to the state of California to cause cancer,
developmental and/or reproductive harm
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SECTION 16: Other information

Other information : When using this product in welding and cutting, read and understand the manufacturer’s
instructions and the precautionary label on the product. Ask your welding products supplier for
a copy of Praxair’s free safety booklet, P-2035, Precautions and Safe Practices for Gas
Welding, Cutting, and Heating, and for other manufacturers’ safety publications. For a detailed
treatment, get ANSI Z49.1, Safety in Welding, Cutting, and Allied Processes, published by the
American Welding Society (AWS), www.aws.org. Order AWS documents from Global
Engineering Documents, global.ihs.com. Arcs and sparks can ignite combustible materials.
Prevent fires. Refer to NFPA 51B, Standard for Fire Prevention During Welding, Cutting, and
Other Hotwork. Do not strike an arc on the container. The defect produced by an arc burn may
lead to container rupture.

Fumes and gases produced during welding and cutting processes can be dangerous to your
health and may cause serious lung disease. KEEP YOUR HEAD OUT OF FUMES. DO NOT
BREATHE FUMES AND GASES. Use enough ventilation, local exhaust, or both to keep fumes
and gases from your breathing zone and the general area. Short-term overexposure to fumes
may cause dizziness, nausea, and dryness or irritation of the nose, throat, and eyes; or may
cause other similar discomfort. Contaminants in the air may add to the hazard of fumes and
gases.

When you mix two or more chemicals, you can create additional, unexpected hazards. Obtain
and evaluate the safety information for each component before you produce the mixture.
Consult an industrial hygienist or other trained person when you evaluate the end product.
Before using any plastics, confirm their compatibility with this product.

Praxair asks users of this product to study this SDS and become aware of the product hazards
and safety information. To promote safe use of this product, a user should (1) notify
employees, agents, and contractors of the information in this SDS and of any other known
product hazards and safety information, (2) furnish this information to each purchaser of the
product, and (3) ask each purchaser to notify its employees and customers of the product
hazards and safety information.

The opinions expressed herein are those of qualified experts within Praxair, Inc. We believe
that the information contained herein is current as of the date of this Safety Data Sheet. Since
the use of this information and the conditions of use are not within the control of Praxair, Inc, it
is the user's obligation to determine the conditions of safe use of the product.

Praxair SDSs are furnished on sale or delivery by Praxair or the independent distributors and
suppliers who package and sell our products. To obtain current SDSs for these products,
contact your Praxair sales representative, local distributor, or supplier, or download from
www.praxair.com. If you have questions regarding Praxair SDSs, would like the document
number and date of the latest SDS, or would like the names of the Praxair suppliers in your
area, phone or write the Praxair Call Center (Phone: 1-800-PRAXAIR/1-800-772-9247;
Address: Praxair Call Center, Praxair, Inc, P.O. Box 44, Tonawanda, NY 14151-0044).

PRAXAIR and the Flowing Airstream design are trademarks or registered trademarks of Praxair
Technology, Inc. in the United States and/or other countries.

Revision date : 01/17/2019

NFPA health hazard . 2 - Materials that, under emergency conditions, can cause
temporary incapacitation or residual injury.

NFPA fire hazard . 4 - Materials that rapidly or completely vaporize at

atmospheric pressure and normal ambient temperature or
that are readily dispersed in air and burn readily.

NFPA reactivity : 0 - Material that in themselves are normally stable, even
under fire conditions.
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Hazard Rating

Health : 1 Slight Hazard - Irritation or minor reversible injury possible
Flammability : 4 Severe Hazard
Physical : 2 Moderate Hazard

SDS US (GHS HazCom 2012) - Praxair

This information is based on our current knowledge and is intended to describe the product for the purposes of health, safety and environmental requirements only. It should not therefore be construed as
guaranteeing any specific property of the product.
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SECTION: 1. Product and company identification

1.1. Product identifier

Product form : Substance

Name : Carbon dioxide

CAS No 1 124-38-9

Formula : CO2

Other means of identification . Medipure® Carbon Dioxide, Extendapak® EX-2, Refrigerant gas R744, carbonic anhydride,
carbonic acid gas

1.2 Relevant identified uses of the substance or mixture and uses advised against

Use of the substance/mixture : Industrial use. Use as directed.

1.3. Details of the supplier of the safety data sheet
Praxair, Inc.
10 Riverview Drive
Danbury, CT 06810-6268 - USA
T 1-800-772-9247 (1-800-PRAXAIR) - F 1-716-879-2146
Www.praxair.com

1.4. Emergency telephone number

Emergency number : Onsite Emergency: 1-800-645-4633

CHEMTREC, 24hr/day 7days/week
— Within USA: 1-800-424-9300, Outside USA: 001-703-527-3887
(collect calls accepted, Contract 17729)

SECTION 2: Hazard identification

2.1. Classification of the substance or mixture

GHS-US classification
Liquefied gas H280

2.2. Label elements

GHS-US labeling
Hazard pictograms (GHS-US)

GHS04
Signal word (GHS-US) : WARNING
Hazard statements (GHS-US) : H280 - CONTAINS GAS UNDER PRESSURE; MAY EXPLODE IF HEATED

OSHA-HO1 - MAY DISPLACE OXYGEN AND CAUSE RAPID SUFFOCATION
CGA-HGO1 - MAY CAUSE FROSTBITE
CGA-HGO3 - MAY INCREASE RESPIRATION AND HEART RATE

Precautionary statements (GHS-US) 1 P202 - Do not handle until all safety precautions have been read and understood
P261 - Avoid breathing gas
P262 - Do not get in eyes, on skin, or on clothing
P271+P403 - Use and store only outdoors or in a well-ventilated place
CGA-PGO5 - Use a back flow preventive device in the piping
CGA-PG10 - Use only with equipment rated for cylinder pressure
CGA-PGO06 - Close valve after each use and when empty
CGA-PGO02 - Protect from sunlight when ambient temperature exceeds 52°C (125°F)
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23. Other hazards
Other hazards not contributing to the : Asphyxiant in high concentrations
classification
Contact with liquid may cause cold burns/frostbite

WARNING: Concentration levels of carbon dioxide above about 1 percent are
dangerous. Praxair recommends continuous monitoring with alarms to indicate unsafe
conditions before and during potential personnel exposure. Use appropriate monitoring devices
to ensure a safe oxygen level (minimum of 19.5 percent) and a safe carbon dioxide level.

2.4. Unknown acute toxicity (GHS US)

No data available

SECTION 3: Composition/Information on ingredients

3.1. Substance
Name : Carbon dioxide
CAS No 1 124-38-9
Name Product identifier %
Carbon dioxide (CAS No) 124-38-9 99.5-100
3.2 Mixture

Not applicable

SECTION 4: First aid measures

41. Description of first aid measures

First-aid measures after inhalation : Remove to fresh air and keep at rest in a position comfortable for breathing. . If not breathing,
give artificial respiration, with supplemental oxygen given by qualified personnel. If breathing is
difficult, qualified personnel should give oxygen. Call a physician.

First-aid measures after skin contact : MAY CAUSE FROSTBITE. For exposure to liquid, cold vapor, or solid carbon dioxide (dry ice),
immediately warm frostbite area with warm water not to exceed 41°C (105°F). Water
temperature should be tolerable to normal skin. Maintain skin warming for at least 15 minutes
or until normal coloring and sensation have returned to the affected area. In case of massive
exposure, remove clothing while showering with warm water. Seek medical evaluation and
treatment as soon as possible.

First-aid measures after eye contact : Immediately flush eyes thoroughly with water for at least 15 minutes. Hold the eyelids open and
away from the eyeballs to ensure that all surfaces are flushed thoroughly. Contact an
ophthalmologist immediately.

First-aid measures after ingestion . Ingestion is not considered a potential route of exposure.

4.2. Most important symptoms and effects, both acute and delayed
No additional information available

4.3. Indication of any immediate medical attention and special treatment needed
None.

SECTION 5: Firefighting measures

5.1. Extinguishing media

Suitable extinguishing media . Use extinguishing media appropriate for surrounding fire.
5.2. Special hazards arising from the substance or mixture
Explosion hazard . Heat of fire can build pressure in container and cause it to rupture. Containers are equipped

with a pressure relief device. (Exceptions may exist where authorized by DOT.) No part of the
container should be subjected to a temperature higher than 125°F (52°C).

Reactivity : No reactivity hazard other than the effects described in sub-sections below.
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5.3. Advice for firefighters
Firefighting instructions : WARNING! Liquid and gas under pressure.

Evacuate all personnel from the danger area. Use self-contained breathing apparatus (SCBA)
and protective clothing. Immediately cool containers with water from maximum distance. Stop
flow of gas if safe to do so, while continuing cooling water spray. Remove ignition sources if
safe to do so. Remove containers from area of fire if safe to do so. On-site fire brigades must
comply with OSHA 29 CFR 1910.156 and applicable standards under 29 CFR 1910 Subpart
L—Fire Protection.

Other information : Containers are equipped with a pressure relief device. (Exceptions may exist where authorized
by DOT [U.S.] or TC [Canada].).

SECTION 6: Accidental release measures

6.1. Personal precautions, protective equipment and emergency procedures

General measures : WARNING! Liquid and gas under pressure.. Rapid release of gaseous carbon dioxide
through a pressure relief device (PRD) or valve can result in the formation of dry ice,
which is very cold and can cause frostbite..

6.1.1. For non-emergency personnel
No additional information available
6.1.2. For emergency responders
No additional information available
6.2. Environmental precautions
Try to stop release.
6.3. Methods and material for containment and cleaning up
For containment : Prevent waste from contaminating the surrounding environment. Discard any product, residue,
disposable container, or liner in an environmentally acceptable manner, in full compliance with
federal, provincial, and local regulations. If necessary, call your local supplier for assistance.
6.4. Reference to other sections

See also sections 8 and 13.

SECTION 7: Handling and storage

71. Precautions for safe handling
Precautions for safe handling : Avoid breathing gas

Do not get in eyes, on skin, or on clothing

This gas is heavier than air and in an enclosed space tends to accumulate near the floor,
displacing air and pushing it upward. This creates an oxygen-deficient atmosphere near the
floor. Ventilate space before entry. Verify sufficient oxygen concentration

WARNING: Concentration levels of carbon dioxide above about 1 percent are
dangerous. Praxair recommends continuous monitoring with alarms to indicate unsafe
conditions before and during potential personnel exposure. Use appropriate monitoring devices
to ensure a safe oxygen level (minimum of 19.5 percent) and a safe carbon dioxide level

Wear leather safety gloves and safety shoes when handling cylinders. Protect cylinders from
physical damage; do not drag, roll, slide or drop. While moving cylinder, always keep in place
removable valve cover. Never attempt to lift a cylinder by its cap; the cap is intended solely to
protect the valve. When moving cylinders, even for short distances, use a cart (trolley, hand
truck, etc.) designed to transport cylinders. Never insert an object (e.g, wrench, screwdriver, pry
bar) into cap openings; doing so may damage the valve and cause a leak. Use an adjustable
strap wrench to remove over-tight or rusted caps. Slowly open the valve. If the valve is hard to
open, discontinue use and contact your supplier. Close the container valve after each use;
keep closed even when empty. Never apply flame or localized heat directly to any part of the
container. High temperatures may damage the container and could cause the pressure relief
device to fail prematurely, venting the container contents. For other precautions in using this
product, see section 16.
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7.2. Conditions for safe storage, |nclud|ng any incompatibilities

: Store in a cool, well-ventilated place. Store and use with adequate ventilation. Store only
where temperature will not exceed 125°F (52°C). Firmly secure containers upright to keep
them from falling or being knocked over. Install valve protection cap, if provided, firmly in place
by hand. Store full and empty containers separately. Use a first-in, first-out inventory system
to prevent storing full containers for long periods

Storage conditions

This gas is heavier than air and in an enclosed space tends to accumulate near the floor,
displacing air and pushing it upward. This creates an oxygen-deficient atmosphere near the
floor. Ventilate space before entry. Verify sufficient oxygen concentration.

7.3. Specific end use(s)
None.
8.1. Control parameters
Carbon dioxide (124-38-9)
ACGIH ACGIH TLV-TWA (ppm) 5000 ppm
ACGIH ACGIH TLV-STEL (ppm) 30000 ppm
USA OSHA OSHA PEL (TWA) (mg/m?) 9000 mg/m?
USA OSHA OSHA PEL (TWA) (ppm) 5000 ppm
USA IDLH US IDLH (ppm) 40000 ppm
ACGIH Not established
USA OSHA Not established
Carbon dioxide (124-38-9)
ACGIH ACGIH TLV-TWA (ppm) 5000 ppm
ACGIH ACGIH TLV-STEL (ppm) 30000 ppm
USA OSHA OSHA PEL (TWA) (mg/m?) 9000 mg/m?
USA OSHA OSHA PEL (TWA) (ppm) 5000 ppm
8.2. Exposure controls

Appropriate engineering controls

Materials for protective clothing

Eye protection

Skin and body protection

Respiratory protection

Thermal hazard protection

: Use a local exhaust system with sufficient flow velocity to maintain an adequate supply of air in

the worker's breathing zone. Mechanical (general): General exhaust ventilation may be
acceptable if it can maintain an adequate supply of air. WARNING: Concentration levels of
carbon dioxide above about 1 percent are dangerous. Praxair recommends continuous
monitoring with alarms to indicate unsafe conditions before and during potential personnel
exposure. Use appropriate monitoring devices to ensure a safe oxygen level (minimum of 19.5
percent) and a safe carbon dioxide level.

: Wear work gloves and metatarsal shoes for cylinder handling. Protective equipment where

needed. Select in accordance with OSHA 29 CFR 1910.132, 1910.136, and 1910.138.

. Wear safety glasses when handling cylinders; vapor-proof goggles and a face shield during

cylinder changeout or whenever contact with product is possible. Select eye protection in
accordance with OSHA 29 CFR 1910.133.

: As needed for welding, wear hand, head, and body protection to help prevent injury from

radiation and sparks. (See ANSI Z49.1.) At a minimum, this includes welder’s gloves and
protective goggles, and may include arm protectors, aprons, hats, and shoulder protection as
well as substantial clothing.

: When workplace conditions warrant respirator use, follow a respiratory protection program that

meets OSHA 29 CFR 1910.134, ANSI Z88.2, or MSHA 30 CFR 72.710 (where applicable).
Use an air-supplied or air-purifying cartridge if the action level is exceeded. Ensure that the
respirator has the appropriate protection factor for the exposure level. If cartridge type
respirators are used, the cartridge must be appropriate for the chemical exposure. For
emergencies or instances with unknown exposure levels, use a self-contained breathing
apparatus (SCBA).

: Wear cold insulating gloves when transfilling or breaking transfer connections.
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SECTION 9: Physical and chemical properties

9.1. Information on basic physical and chemical properties

Physical state : Gas

Appearance : Colorless gas.

Molecular mass : 44 g/mol

Color . Colorless.

Odor : Odorless.

Odor threshold : No data available

pH : 3.7 (carbonic acid)

Relative evaporation rate (butyl acetate=1) : No data available

Relative evaporation rate (ether=1) : Not applicable.

Melting point : No data available

Freezing point : No data available

Boiling point 1 -78.5°C (-109.3°F)

Flash point : No data available

Critical temperature : 31°C (87.7°F)

Auto-ignition temperature : No data available

Decomposition temperature : No data available

Flammability (solid, gas) : No data available

Vapor pressure 1 57.3 bar (831 psig)

Critical pressure 1 73.7 bar (1069 psig)

Relative vapor density at 20 °C ;762

Relative density 0 1.22

Relative gas density : 1.52

Solubility : Water: 2000 mg/l Completely soluble.

Log Pow : 0.83

Log Kow . Not applicable.

Viscosity, kinematic : Not applicable.

Viscosity, dynamic . Not applicable.

Explosive properties : Not applicable.

Oxidizing properties : None.

Explosion limits . No data available

9.2. Other information

Gas group . Liquefied gas

Additional information : Gasl/vapor heavier than air. May accumulate in confined spaces, particularly at or below ground
level

SECTION 10: Stability and reactivit
10.1. Reactivity
No reactivity hazard other than the effects described in sub-sections below.

10.2. Chemical stability
Stable under normal conditions.

10.3. Possibility of hazardous reactions
None.

10.4. Conditions to avoid
None under recommended storage and handling conditions (see section 7).

10.5. Incompatible materials
Alkali metals, Alkaline earth metals, Acetylide forming metals, Chromium, Titanium > 1022°F
(550°C), Uranium (U) > 1382°F (750°C), Magnesium > 1427°F (775°C).
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10.6. Hazardous decomposition products

Electrical discharges and high temperatures decompose carbon dioxide into carbon monoxide and

oxygen. The welding process may generate hazardous fumes and gases.

SECTION 11: Toxicological information

11.1. Information on toxicological effects

Acute toxicity

Skin corrosion/irritation

Serious eye damage/irritation

Respiratory or skin sensitization
Germ cell mutagenicity
Carcinogenicity

Reproductive toxicity
Specific target organ toxicity (single exposure)

Specific target organ toxicity (repeated
exposure)

Aspiration hazard

12.1. Toxicity
Ecology - general

12.2. Persistence and degradability

. Not classified

Not classified

pH: 3.7 (carbonic acid)
Not classified
pH: 3.7 (carbonic acid)
Not classified
Not classified
Not classified

. Not classified

. Not classified

. Not classified

. Not classified

SECTION 12: Ecological information

: No ecological damage caused by this product.

Carbon dioxide (124-38-9)

Persistence and degradability

No ecological damage caused by this product.

Carbon dioxide (124-38-9)

Persistence and degradability

No ecological damage caused by this product.

12.3. Bioaccumulative potential
Carbon dioxide (124-38-9)
BCF fish 1 (no bioaccumulation)
Log Pow 0.83
Log Kow Not applicable.

Bioaccumulative potential

No ecological damage caused by this product.

Carbon dioxide (124-38-9)

BCF fish 1 (no bioaccumulation)
Log Pow 0.83
Log Kow Not applicable.

Bioaccumulative potential

No ecological damage caused by this product.

12.4. Mobility in soil

Carbon dioxide (124-38-9)

Mobility in soil No data available.

Ecology - soil No ecological damage caused by this product.
Carbon dioxide (124-38-9)

Mobility in soil No data available.

Ecology - soil No ecological damage caused by this product.
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12.5. Other adverse effects
Effect on ozone layer : None
Global warming potential [CO2=1] A1

Effect on the global warming : When discharged in large quantities may contribute to the greenhouse effect

SECTION 13: Disposal considerations

13.1. Waste treatment methods

Woaste treatment methods

Waste disposal recommendations

: May be vented to atmosphere in a well ventilated place. Discharge to atmosphere in large

quantities should be avoided. Do not discharge into any place where its accumulation could be
dangerous. Contact supplier if guidance is required.

: Do not attempt to dispose of residual or unused quantities. Return container to supplier.

SECTION 14: Transport information

In accordance with DOT
Transport document description
UN-No.(DOT)

Proper Shipping Name (DOT)
Class (DOT)

Hazard labels (DOT)

Additional information

Emergency Response Guide (ERG) Number

Other information

Special transport precautions

Transport by sea

UN-No. (IMDG)

Proper Shipping Name (IMDG)
Class (IMDG)

MFAG-No

Air transport

UN-No. (IATA)

Proper Shipping Name (IATA)
Class (IATA)

Civil Aeronautics Law

: UN1013 Carbon dioxide, 2.2

: UN1013

. Carbon dioxide

: 2.2 - Class 2.2 - Non-flammable compressed gas 49 CFR 173.115
: 2.2 - Non-flammable gas

: 120
: No supplementary information available.

: Avoid transport on vehicles where the load space is not separated from the driver's

compartment. Ensure vehicle driver is aware of the potential hazards of the load and knows
what to do in the event of an accident or an emergency. Before transporting product containers:
- Ensure there is adequate ventilation. - Ensure that containers are firmly secured. - Ensure
cylinder valve is closed and not leaking. - Ensure valve outlet cap nut or plug (where provided)
is correctly fitted. - Ensure valve protection device (where provided) is correctly fitted.

: 1013

: CARBON DIOXIDE
1 2 - Gases

1 120

1 1013

: Carbon dioxide

12

. Gases under pressure/Gases nonflammable nontoxic under pressure

SECTION 15: Regulatory information

15.1. US Federal regulations

Carbon dioxide (124-38-9)

Listed on the United States TSCA (Toxic Substances Control Act) inventory

SARA Section 311/312 Hazard Classes

Immediate (acute) health hazard
Sudden release of pressure hazard
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15.2. International regulations
CANADA

Carbon dioxide (124-38-9)

Listed on the Canadian DSL (Domestic Substances List)

Carbon dioxide (124-38-9)

Listed on the Canadian DSL (Domestic Substances List)

EU-Regulations

Carbon dioxide (124-38-9)

Listed on the EEC inventory EINECS (European Inventory of Existing Commercial Chemical Substances)

15.2.2. National regulations

Carbon dioxide (124-38-9)

Listed on the AICS (Australian Inventory of Chemical Substances)

Listed on IECSC (Inventory of Existing Chemical Substances Produced or Imported in China)
Listed on the Japanese ENCS (Existing & New Chemical Substances) inventory

Listed on the Korean ECL (Existing Chemicals List)

Listed on NZIoC (New Zealand Inventory of Chemicals)

Listed on PICCS (Philippines Inventory of Chemicals and Chemical Substances)

Listed on the Canadian IDL (Ingredient Disclosure List)

Listed on INSQ (Mexican National Inventory of Chemical Substances)

Listed on CICR (Turkish Inventory and Control of Chemicals)

15.3. US State regulations

Carbon dioxide(124-38-9)

U.S. - California - Proposition 65 - Carcinogens List No
U.S. - California - Proposition 65 - Developmental No
Toxicity

U.S. - California - Proposition 65 - Reproductive No
Toxicity - Female

U.S. - California - Proposition 65 - Reproductive No
Toxicity - Male

State or local regulations U.S. - Massachusetts - Right To Know List
U.S. - New Jersey - Right to Know Hazardous Substance List

U.S. - Pennsylvania - RTK (Right to Know) List

Carbon dioxide (124-38-9)

U.S. - California -
Proposition 65 -
Carcinogens List

U.S. - California -
Proposition 65 -
Developmental Toxicity

U.S. - California -
Proposition 65 -
Reproductive Toxicity -
Female

U.S. - California -
Proposition 65 -
Reproductive Toxicity - Male

Non-significant risk level
(NSRL)

No

No

No

No

Carbon dioxide (124-38-9)

U.S. - Massachusetts - Right To Know List
U.S. - New Jersey - Right to Know Hazardous Substance List
U.S. - Pennsylvania - RTK (Right to Know) List
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SECTION 16: Other information

Other information : When you mix two or more chemicals, you can create additional, unexpected hazards. Obtain
and evaluate the safety information for each component before you produce the mixture.
Consult an industrial hygienist or other trained person when you evaluate the end product.
Before using any plastics, confirm their compatibility with this product

Fumes and gases produced during welding and cutting processes can be dangerous to your
health and may cause serious lung disease. KEEP YOUR HEAD OUT OF FUMES. DO NOT
BREATHE FUMES AND GASES. Use enough ventilation, local exhaust, or both to keep fumes
and gases from your breathing zone and the general area. Short-term overexposure to fumes
may cause dizziness, nausea, and dryness or irritation of the nose, throat, and eyes; or may
cause other similar discomfort. Contaminants in the air may add to the hazard of fumes and
gases. One such contaminant, chlorinated hydrocarbon vapors from cleaning and degreasing
activities, poses a special risk. DO NOT USE ELECTRIC ARCS IN THE PRESENCE OF
CHLORINATED HYDROCARBON VAPORS—HIGHLY TOXIC PHOSGENE MAY BE
PRODUCED. Metal coatings such as paint, plating, or galvanizing may generate harmful
fumes when heated. Residues from cleaning materials may also be harmful. AVOID ARC
OPERATIONS ON PARTS WITH PHOSPHATE RESIDUES (ANTI-RUST, CLEANING
PREPARATIONS)—HIGHLY TOXIC PHOSPHINE MAY BE PRODUCED

The opinions expressed herein are those of qualified experts within Praxair, Inc. We believe
that the information contained herein is current as of the date of this Safety Data Sheet. Since
the use of this information and the conditions of use are not within the control of Praxair, Inc, it
is the user's obligation to determine the conditions of safe use of the product

Praxair SDSs are furnished on sale or delivery by Praxair or the independent distributors and
suppliers who package and sell our products. To obtain current SDSs for these products,
contact your Praxair sales representative, local distributor, or supplier, or download from
www.praxair.com. If you have questions regarding Praxair SDSs, would like the document
number and date of the latest SDS, or would like the names of the Praxair suppliers in your
area, phone or write the Praxair Call Center (Phone: 1-800-PRAXAIR/1-800-772-9247;
Address: Praxair Call Center, Praxair, Inc, P.O. Box 44, Tonawanda, NY 14151-0044)

Praxair asks users of this product to study this SDS and become aware of the product hazards
and safety information. To promote safe use of this product, a user should (1) notify
employees, agents, and contractors of the information in this SDS and of any other known
product hazards and safety information, (2) furnish this information to each purchaser of the
product, and (3) ask each purchaser to notify its employees and customers of the product
hazards and safety information

PRAXAIR, the Flowing Airstream design, Medipure, and the Medipure design are trademarks
or registered trademarks of Praxair Technology, Inc. in the United States and/or other
countries.

NFPA health hazard : 2 - Intense or continued exposure could cause temporary
incapacitation or possible residual injury unless prompt
medical attention is given.

NFPA fire hazard 1 0 - Materials that will not burn.
NFPA reactivity : 0 - Normally stable, even under fire exposure conditions,
and are not reactive with water.
NFPA specific hazard : SA - This denotes gases which are simple asphyxiants.
HMIS lll Rating
Health 1 1 Slight Hazard - Irritation or minor reversible injury possible
Flammability : 0 Minimal Hazard
Physical : 3 Serious Hazard

SDS US (GHS HazCom 2012) - Praxair

This information is based on our current knowledge and is intended to describe the product for the purposes of health, safety and environmental requirements only. It should not therefore be construed as
guaranteeing any specific property of the product.
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SECTION: 1. Product and company identification
1.1. Product identifier
Product form

Name

CAS No

Formula

Other means of identification

. Substance

: Oxygen, refrigerated liquid

: 7782-44-7

: 02

. Oxygen (cryogenic liquid), Liquid Oxygen, Medipure Liquid Oxygen

1.2 Relevant identified uses of the substance or mixture and uses advised against

Use of the substance/mixture

. Industrial use

Medical applications

1.3. Details of the supplier of the safety data sheet

1.4. Emergency telephone number

Emergency number

SECTION 2: Hazard identification

Praxair, Inc.

10 Riverview Drive

Danbury, CT 06810-6268 - USA

T 1-800-772-9247 (1-800-PRAXAIR) - F 1-716-879-2146
WWw.praxair.com

. Onsite Emergency: 1-800-645-4633

CHEMTREC, 24hr/day 7days/week
— Within USA: 1-800-424-9300, Outside USA: 001-703-527-3887
(collect calls accepted, Contract 17729)

2.1. Classification of the substance or mixture

GHS-US classification

Ox. Gas 1 H270
Refrigerated liquefied gas H281

2.2. Label elements

GHS-US labeling
Hazard pictograms (GHS-US)

Signal word (GHS-US)
Hazard statements (GHS-US)

Precautionary statements (GHS-US)

&

GHS03 GHS04

: DANGER
: H270 - MAY CAUSE OR INTENSIFY FIRE; OXIDIZER

H281 - CONTAINS REFRIGERATED GAS; MAY CAUSE CRYOGENIC BURNS OR INJURY
CGA-HG13 - COMBUSTIBLES IN CONTACT WITH LIQUID OXYGEN MAY EXPLODE ON
IGNITION OR IMPACT

: P202 - Do not handle until all safety precautions have been read and understood

P220 - Keep/Store away from clothing, combustible materials

P244 - Keep reduction valves/valves and fittings free from oil and grease

P271+P403 - Use and store only outdoors or in a well-ventilated place

P282 - Wear cold insulating gloves/face shield/eye protection. cold insulating gloves, face
shield, eye protection

P370+P376 - In case of fire: Stop leak if safe to do so

CGA-PGO05 - Use a back flow preventive device in the piping

CGA-PG20+CGA-PG10 - Use only with equipment of compatible materials of construction and
rated for cylinder pressure
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CGA-PG22 - Use only with equipment cleaned for oxygen service
CGA-PG24 - DO NOT change or force fit connections

CGA-PG28 - Avoid spills. Do not walk on or roll equipment over spills
CGA-PGO06 - Close valve after each use and when empty

CGA-PG23 - Always keep container in upright position

2.3. Other hazards

Other hazards not contributing to the : Breathing 80 percent or more oxygen at atmospheric pressure for more than a few hours may

classification cause nasal stuffiness, cough, sore throat, chest pain, and breathing difficulty. Breathing
oxygen at higher pressure increases the likelihood of adverse effects within a shorter time
period. Breathing pure oxygen under pressure may cause lung damage and central nervous
system (CNS) effects, resulting in dizziness, poor coordination, tingling sensation, visual and
hearing disturbances, muscular twitching, unconsciousness, and convulsions. Breathing
oxygen under pressure may cause prolongation of adaptation to darkness and reduced
peripheral vision

Contact with liquid may cause cold burns/frostbite.
2.4. Unknown acute toxicity (GHS US)
No data available

SECTION 3: Composition/Information on ingredients

3.1. Substance
Name Product identifier %
Oxygen, refrigerated liquid (CAS No) 7782-44-7 100
(Main constituent)

3.2 Mixture

Not applicable

SECTION 4: First aid measures

41. Description of first aid measures

First-aid measures after inhalation - Remove victim to uncontaminated area. Remove victim to uncontaminated area wearing self
contained breathing apparatus. Keep victim warm and rested. Call a doctor. Apply artificial
respiration if breathing stopped.

First-aid measures after skin contact : The liquid may cause frostbite. For exposure to liquid, immediately warm frostbite area with
warm water not to exceed 105°F (41°C). Water temperature should be tolerable to normal
skin. Maintain skin warming for at least 15 minutes or until normal coloring and sensation have
returned to the affected area. In case of massive exposure, remove clothing while showering
with warm water. Seek medical evaluation and treatment as soon as possible.

First-aid measures after eye contact . Immediately flush eyes thoroughly with water for at least 15 minutes. Hold the eyelids open and
away from the eyeballs to ensure that all surfaces are flushed thoroughly. Contact an
ophthalmologist immediately.. Get immediate medical attention.

First-aid measures after ingestion : Ingestion is not considered a potential route of exposure.

4.2. Most important symptoms and effects, both acute and delayed
No additional information available

4.3. Indication of any immediate medical attention and special treatment needed
None.

SECTION 5: Firefighting measures

5.1. Extinguishing media

Suitable extinguishing media . Vigorously accelerates combustion. Use media appropriate for surrounding fire. Water (e.g,
safety shower) is the preferred extinguishing media for clothing fires.
5.2. Special hazards arising from the substance or mixture
Fire hazard : Oxidizing agent; vigorously accelerates combustion. Contact with flammable materials may
cause fire or explosion.
Reactivity : No reactivity hazard other than the effects described in sub-sections below.
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5.3. Adyvice for firefighters

Firefighting instructions : DANGER! Extremely cold liquid and gas under pressure. Take care not to direct spray onto
vents on top of container. Do not discharge sprays directly into liquid; cryogenic liquid can
freeze water rapidly

Evacuate all personnel from the danger area. Use self-contained breathing apparatus (SCBA)
and protective clothing. Immediately cool containers with water from maximum distance. Stop
flow of gas if safe to do so, while continuing cooling water spray. Remove ignition sources if
safe to do so. Remove containers from area of fire if safe to do so. On-site fire brigades must
comply with OSHA 29 CFR 1910.156 and applicable standards under 29 CFR 1910 Subpart
L—Fire Protection.

Protection during firefighting : Do not enter fire area without proper protective equipment, including respiratory protection.

Special protective equipment for fire fighters : Standard protective clothing and equipment (Self Contained Breathing Apparatus) for fire
fighters.

Specific methods : Use fire control measures appropriate for the surrounding fire. Exposure to fire and heat
radiation may cause gas containers to rupture. Cool endangered containers with water spray jet
from a protected position. Prevent water used in emergency cases from entering sewers and
drainage systems

Exposure to fire may cause containers to rupture/explode
Stop flow of product if safe to do so
Use water spray or fog to knock down fire fumes if possible

If leaking do not spray water onto container. Water surrounding area (from protected position)
to contain fire.

Other information : Do not walk on or roll equipment over a spill; any impact could cause an explosion. Smoking,
flames, and electric sparks are potential explosion hazards in oxygen-enriched atmospheres

Containers are equipped with a pressure relief device. (Exceptions may exist where authorized
by DOT.)

Cryogenic liquid causes severe frostbite, a burn-like injury. Heat of fire can build pressure in a
closed container and cause it to rupture. Venting vapors may obscure visibility. Air will
condense on surfaces such as vaporizers or piping exposed to liquid or cold gas. Nitrogen,
which has a lower boiling point than oxygen, evaporates first, leaving an oxygen-enriched
condensate.

SECTION 6: Accidental release measures

6.1. Personal precautions, protective equipment and emergency procedures

General measures . Prevent from entering sewers, basements and workpits, or any place where its accumulation
can be dangerous. Ensure adequate air ventilation. Eliminate ignition sources. Evacuate area.
Try to stop release. Monitor concentration of released product. Wear self-contained breathing
apparatus when entering area unless atmosphere is proven to be safe. Stop leak if safe to do

so.
6.1.1. For non-emergency personnel
No additional information available
6.1.2. For emergency responders
No additional information available
6.2. Environmental precautions
Try to stop release.
6.3. Methods and material for containment and cleaning up
No additional information available
6.4. Reference to other sections
See also sections 8 and 13.
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SECTION 7: Handling and storage

71. Precautions for safe handling

Precautions for safe handling : Never use oxygen as a substitute for compressed air. Never use an oxygen jet for any type of
cleaning, especially for cleaning clothing. Oxygen-saturated clothing may burst into flame at
the slightest spark and be quickly consumed in an engulfing fire. Do not get liquid in eyes, on
skin, or on clothing. Persons exposed to high concentrations of liquid oxygen should stay in a
well-ventilated or open area for 30 minutes before entering a confined space or going near any
source of ignition. Immediately remove clothing exposed to oxygen and air it out to reduce the
likelihood of an engulfing fire. Prevent ignition sources, such as static electricity generated in
clothing while walking

Wear leather safety gloves and safety shoes when handling cylinders. Protect cylinders from
physical damage; do not drag, roll, slide or drop. While moving cylinder, always keep in place
removable valve cover. Never attempt to lift a cylinder by its cap; the cap is intended solely to
protect the valve. When moving cylinders, even for short distances, use a cart (trolley, hand
truck, etc.) designed to transport cylinders. Never insert an object (e.g, wrench, screwdriver,
pry bar) into cap openings; doing so may damage the valve and cause a leak. Use an
adjustable strap wrench to remove over-tight or rusted caps. Slowly open the valve. If the
valve is hard to open, discontinue use and contact your supplier. Close the container valve
after each use; keep closed even when empty. Never apply flame or localized heat directly to
any part of the container. High temperatures may damage the container and could cause the
pressure relief device to fail prematurely, venting the container contents. For other precautions
in using this product, see section 16.

7.2. Conditions for safe storage, |nclud|ng any incompatibilities

Storage conditions : Store only where temperature will not exceed 125°F (52°C). Post “No Smoking/No Open
Flames” signs in storage and use areas. There must be no sources of ignition. Separate
packages and protect against potential fire and/or explosion damage following appropriate
codes and requirements (e.g, NFPA 30, NFPA 55, NFPA 70, and/or NFPA 221 in the U.S.) or
according to requirements determined by the Authority Having Jurisdiction (AHJ). Always
secure containers upright to keep them from falling or being knocked over. Install valve
protection cap, if provided, firmly in place by hand when the container is not in use. Store full
and empty containers separately. Use a first-in, first-out inventory system to prevent storing full
containers for long periods. For other precautions in using this product, see section 16

OTHER PRECAUTIONS FOR HANDLING, STORAGE, AND USE: When handling product
under pressure, use piping and equipment adequately designed to withstand the pressures to
be encountered. Never work on a pressurized system. Use a back flow preventive device in the
piping. Store and use with adequate ventilation. If a leak occurs, close the container valve and
blow down the system in a safe and environmentally correct manner in compliance with all
international, federal/national, state/provincial, and local laws; then repair the leak. Never place
a container where it may become part of an electrical circuit

When working with cryogenic/cold liquid or gaseous oxygen under pressure, avoid using
materials that are incompatible with oxygen use

When working with cryogenic/cold liquid or gas under pressure, avoid using materials that are
incompatible with cryogenic use. Some metals, such as carbon steel, may fracture easily at low
temperature. Use only transfer lines designed for cryogenic liquids. Prevent liquid or cold gas
from being trapped in piping between valves. Equip the piping with pressure relief devices.
Praxair recommends piping all vents to the exterior of the building.

7.3. Specific end use(s)

None.
SECTION 8: Exposure controls/personal protection
8.1. Control parameters

Oxygen, refrigerated liquid (7782-44-7)
ACGIH Not established

USA OSHA Not established
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8.2. Exposure controls
Appropriate engineering controls

Hand protection
Eye protection

Skin and body protection

Respiratory protection

Thermal hazard protection

Environmental exposure controls
Other information

. Avoid oxygen rich (>23.5%) atmospheres. Systems under pressure should be regularly
checked for leakages. Ensure exposure is below occupational exposure limits (where
available). Gas detectors should be used when oxidizing gases may be released. Oxygen
detectors should be used when asphyxiating gases may be released. Provide adequate
general and local exhaust ventilation. Consider work permit system e.g. for maintenance
activities.

: Wear working gloves when handling gas containers.

. Wear safety glasses with side shields. Wear goggles and a face shield when transfilling or

breaking transfer connections.

. Wear loose-fitting, cryogenic gloves, metatarsal shoes for container handling, and protective
clothing where needed. Cuffless trousers should be worn outside the shoes. Gloves must be
free of oil and grease. Select in accordance with OSHA 29 CFR 1910.132, 1910.136, and

1910.138.

. None required under normal use. An air-supplied respirator must be used while working with

this product in confined spaces. The respiratory protection used must conform with OSHA rules

as specified in 29 CFR 1910.134. Select per OSHA 29 CFR 1910.134 and ANSI Z88.2.

. Wear cold insulating gloves. Wear cold insulating gloves when transfilling or breaking transfer

connections.
: None necessary.

. Consider the use of flame resistant safety clothing. Wear safety shoes while handling
containers.

SECTION 9: Physical and chemical properties

9.1. Information on basic physical and chemical properties

Physical state . Gas

Appearance : Colorless gas.
Molecular mass : 32 g/mol

Color . Bluish liquid.
Odor : Odorless.

Odor threshold : No data available
pH . Not applicable.
Relative evaporation rate (butyl acetate=1) . No data available

Relative evaporation rate (ether=1)
Melting point

Freezing point

Boiling point

Flash point

Critical temperature
Auto-ignition temperature
Decomposition temperature
Flammability (solid, gas)
Vapor pressure

Critical pressure

Relative vapor density at 20 °C
Relative density

Density

Relative gas density

Solubility

Log Pow

Log Kow

Viscosity, kinematic

Viscosity, dynamic

. Not applicable.

: =219 °C (-362°F)

: -218.4 °C (-361°F)

: =183 °C (-297°F)

: No data available

: -118.6 °C (-181°F)

. Not applicable.

. No data available

. No data available

. Not applicable.

: 50.4 bar (731.4 psia)
. No data available
11

: 1.4289 kg/m? (at 21.1 °C)
11

: Water: 39 mgl/l

. Not applicable.

. Not applicable.

. Not applicable.

. Not applicable.
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Explosive properties . Not applicable.

Oxidizing properties : Oxidizer.

Explosion limits . No data available

9.2. Other information

Gas group . Refrigerated liquefied gas

Additional information : Gas/vapor heavier than air. May accumulate in confined spaces, particularly at or below ground
level

SECTION 10: Stability and reactivity

10.1. Reactivity

No reactivity hazard other than the effects described in sub-sections below.
10.2. Chemical stability

Stable under normal conditions.
10.3. Possibility of hazardous reactions

Risk of explosion if spilt on organic structural materials (e.g. wood or asphalt). Violently oxidizes
organic material.

10.4. Conditions to avoid
None under recommended storage and handling conditions (see section 7).

10.5. Incompatible materials
Consult supplier for specific recommendations. Consider the potential toxicity hazard due to the
presence of chlorinated or fluorinated polymers in high pressure (> 30 bar) oxygen lines in case of
combustion. Keep equipment free from oil and grease. May react violently with combustible
materials. May react violently with reducing agents.
10.6. Hazardous decomposition products
None.
SECTION 11: Toxicological information
11.1. Information on toxicological effects
Acute toxicity : Not classified
Skin corrosion/irritation : Not classified
pH: Not applicable.
Serious eye damage/irritation . Not classified
pH: Not applicable.
Respiratory or skin sensitization : Not classified
Germ cell mutagenicity : Not classified
Carcinogenicity : Not classified
Reproductive toxicity . Not classified
Specific target organ toxicity (single exposure)  : Not classified
Specific target organ toxicity (repeated : Not classified
exposure)
Aspiration hazard : Not classified

SECTION 12: Ecological information
12.1. Toxicity
Ecology - general : No ecological damage caused by this product.

12.2. Persistence and degradability

Oxygen, refrigerated liquid (7782-44-7)

Persistence and degradability | No ecological damage caused by this product.
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12.3. Bioaccumulative potential
Oxygen, refrigerated liquid (7782-44-7)
Log Pow Not applicable.
Log Kow Not applicable.

Bioaccumulative potential

No ecological damage caused by this product.

12.4. Mobility in soil

Oxygen, refrigerated liquid (7782-44-7)

Mobility in soil

No data available.

Ecology - soil

No ecological damage caused by this product.

12.5. Other adverse effects
Other adverse effects
Effect on ozone layer

Effect on the global warming

: Can cause frost damage to vegetation.
: None

. No known effects from this product

SECTION 13: Disposal considerations

13.1. Waste treatment methods
Waste treatment methods
Waste disposal recommendations

: Do not discharge into any place where its accumulation could be dangerous.
. Dispose of contents/container in accordance with local/regional/national/international

regulations. Contact supplier for any special requirements.

SECTION 14: Transport information

In accordance with DOT
Transport document description
UN-No.(DOT)

Proper Shipping Name (DOT)

Class (DOT)
Hazard labels (DOT)

DOT Special Provisions (49 CFR 172.102)

Additional information
Emergency Response Guide (ERG) Number

Other information

: UN1073 Oxygen, refrigerated liquid (cryogenic liquid), 2.2
: UN1073
. Oxygen, refrigerated liquid

(cryogenic liquid)

: 2.2 - Class 2.2 - Non-flammable compressed gas 49 CFR 173.115
: 2.2 - Non-flammable gas

5.1 - Oxidizer

8

5.1

: T75 - When portable tank instruction T75 is referenced in Column (7) of the 172.101 Table, the

applicable refrigerated liquefied gases are authorized to be transported in portable tanks in
accordance with the requirements of 178.277 of this subchapter

TP5 - For a portable tank used for the transport of flammable refrigerated liquefied gases or
refrigerated liquefied oxygen, the maximum rate at which the portable tank may be filled must
not exceed the liquid flow capacity of the primary pressure relief system rated at a pressure not
exceeding 120 percent of the portable tank's design pressure. For portable tanks used for the
transport of refrigerated liquefied helium and refrigerated liquefied atmospheric gas (except
oxygen), the maximum rate at which the tank is filled must not exceed the liquid flow capacity of
the pressure relief device rated at 130 percent of the portable tank's design pressure. Except
for a portable tank containing refrigerated liquefied helium, a portable tank shall have an outage
of at least two percent below the inlet of the pressure relief device or pressure control valve,
under conditions of incipient opening, with the portable tank in a level attitude. No outage is
required for helium

TP22 - Lubricants for portable tank fittings (for example, gaskets, shut-off valves, flanges) must
be oxygen compatible

© 122 (UN1072)

. No supplementary information available.
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Special transport precautions

Transport by sea

UN-No. (IMDG)

Proper Shipping Name (IMDG)
Class (IMDG)

MFAG-No

Air transport

UN-No. (IATA)

Proper Shipping Name (IATA)
Class (IATA)

Civil Aeronautics Law

: Avoid transport on vehicles where the load space is not separated from the driver's

compartment. Ensure vehicle driver is aware of the potential hazards of the load and knows

what to do in the event of an accident or an emergency. Before transporting product containers:

- Ensure there is adequate ventilation. - Ensure that containers are firmly secured. - Ensure
cylinder valve is closed and not leaking. - Ensure valve outlet cap nut or plug (where provided)
is correctly fitted. - Ensure valve protection device (where provided) is correctly fitted.

. 1073

. OXYGEN, REFRIGERATED LIQUID
. 2-Gases

: 122

: 1073

. Oxygen, refrigerated liquid

12

. Gases under pressure/Gases nonflammable nontoxic under pressure

SECTION 15: Regulatory information

15.1. US Federal regulations

Oxygen, refrigerated liquid (7782-44-7)

Listed on the United States TSCA (Toxic Substances Control Act) inventory

SARA Section 311/312 Hazard Classes

Fire hazard
Immediate (acute) health hazard

Sudden release of pressure hazard

15.2. International regulations
CANADA

All components of this product are listed on the Toxic Substances Control Act (TSCA)
inventory.

This product or mixture does not contain a toxic chemical or chemicals in excess
of the applicable de minimis concentration as specified in 40 CFR §372.38(a)
subject to the reporting requirements of section 313 of Title Ill of the Superfund
Amendments and Reauthorization Act of 1986 and 40 CFR Part 372.

Oxygen, refrigerated liquid (7782-44-7)

Listed on the Canadian DSL (Domestic Substances List)

EU-Regulations

Oxygen, refrigerated liquid (7782-44-7)

Listed on the EEC inventory EINECS (European Inventory of Existing Commercial Chemical Substances)

15.2.2. National regulations

Oxygen, refrigerated liquid (7782-44-7)

Listed on the AICS (Australian Inventory of Chemical Substances)

Listed on IECSC (Inventory of Existing Chemical Substances Produced or Imported in China)
Listed on the Korean ECL (Existing Chemicals List)

Listed on NZIoC (New Zealand Inventory of Chemicals)

Listed on PICCS (Philippines Inventory of Chemicals and Chemical Substances)

Listed on INSQ (Mexican National Inventory of Chemical Substances)
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15.3. US State regulations

Oxygen, refrigerated liquid(7782-44-7)

U.S. - California - Proposition 65 - Carcinogens List No

U.S. - California - Proposition 65 - Developmental No

Toxicity

U.S. - California - Proposition 65 - Reproductive No

Toxicity - Female

U.S. - California - Proposition 65 - Reproductive No

Toxicity - Male

State or local regulations U.S. - Massachusetts - Right To Know List

U.S. - New Jersey - Right to Know Hazardous Substance List
U.S. - Pennsylvania - RTK (Right to Know) List

California Proposition 65 - This product does not contain any substances known to the state of California to cause cancer,
developmental and/or reproductive harm

SECTION 16: Other information

Other information : When you mix two or more chemicals, you can create additional, unexpected hazards. Obtain
and evaluate the safety information for each component before you produce the mixture.
Consult an industrial hygienist or other trained person when you evaluate the end product.
Before using any plastics, confirm their compatibility with this product

Praxair asks users of this product to study this SDS and become aware of the product hazards
and safety information. To promote safe use of this product, a user should (1) notify
employees, agents, and contractors of the information in this SDS and of any other known
product hazards and safety information, (2) furnish this information to each purchaser of the
product, and (3) ask each purchaser to notify its employees and customers of the product
hazards and safety information

The opinions expressed herein are those of qualified experts within Praxair, Inc. We believe
that the information contained herein is current as of the date of this Safety Data Sheet. Since
the use of this information and the conditions of use are not within the control of Praxair, Inc, it
is the user's obligation to determine the conditions of safe use of the product

Praxair SDSs are furnished on sale or delivery by Praxair or the independent distributors and
suppliers who package and sell our products. To obtain current SDSs for these products,
contact your Praxair sales representative, local distributor, or supplier, or download from
www.praxair.com. If you have questions regarding Praxair SDSs, would like the document
number and date of the latest SDS, or would like the names of the Praxair suppliers in your
area, phone or write the Praxair Call Center (Phone: 1-800-PRAXAIR/1-800-772-9247;
Address: Praxair Call Center, Praxair, Inc, P.O. Box 44, Tonawanda, NY 14151-0044)

PRAXAIR and the Flowing Airstream design are trademarks or registered trademarks of Praxair
Technology, Inc. in the United States and/or other countries.

NFPA health hazard : 3 - Short exposure could cause serious temporary or
residual injury even though prompt medical attention was
given.

NFPA fire hazard : 0 - Materials that will not burn.

NFPA reactivity : 0 - Normally stable, even under fire exposure conditions,
and are not reactive with water.

NFPA specific hazard : OX - This denotes an oxidizer, a chemical which can

greatly increase the rate of combustion/fire.
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HMIS lil Rating

Health : 3. Serious Hazard - Major injury likely unless prompt action is taken and medical treatment is
given

Flammability : 0 Minimal Hazard

Physical : 2 Moderate Hazard

SDS US (GHS HazCom 2012) - Praxair

This information is based on our current knowledge and is intended to describe the product for the purposes of health, safety and environmental requirements only. It should not therefore be construed as
guaranteeing any specific property of the product.
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’A. !COTeC SDS Number: 7994-N

A Subsidiary of The ESAB Group, Inc.

SAFETY DATA SHEET

Revised: May 1, 2014 Supersedes: April 3, 2013

Product Name: ALUMINUM WELDING WIRE AND METALLIZING WIRE
Emergency Phone: 1-717-637-8911 or 1-800-424-9300

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Chemical Formula: Mixture.
Other Designations: AlcoTec ALMIGWELD (Aluminum spooled and drum packed electrode)

AlcoTec ALTIGWELD (Aluminum straight length welding rod)
Aluminum Metallizing Wire (coils and spools)
AlumaArc (Aluminum spooled electrode and straight length welding rod)

Manufacturer: AlcoTec Wire Corporation, 2750 Aero Park Drive, Traverse City, Ml 49686-9263 USA
Product Use: Welding, Filler Metal, Metallizing, Brazing

2. HAZARDS INFORMATION

EMERGENCY OVERVIEW

Solid, silvery, odorless. Non-flammable as supplied. Small chips, fine turnings, and dust from processing may

ignite readily.
Explosion/fire hazards may be present when (See Sections 5, 7 and 10 for additional information):
¢ Dust or fines are dispersed in the air. e Chips, fines, or dust are in contact with water.
e Fines or dust are in contact with other metal e Molten aluminum is in contact with
oxides (e.g., rust). water/moisture or other metal oxides.

Dust or fume from welding can cause eye, skin, or upper respiratory tract irritation; metal fume fever; lung
diseases, neurological effects and other systemic effects.

Potential Health Effects

EYES: Fume can cause irritation. Ultraviolet radiation from welding can cause flash burns.

SKIN: Can cause irritation. Ultraviolet radiation from welding can cause flash burns.

INHALATION: Can cause respiratory tract irritation, metal fume fever, and other health effects listed below:

Cancer hazard

Aluminum is welded in a protective, inert atmosphere such as argon or helium using the MIG or TIG process.
Welding processes generate welding fumes and an intense ultraviolet radiation that results in the formation of
ozone, and oxides of nitrogen. Ultraviolet radiation from welding can also cause flash burns to the eyes and skin.

The International Agency for Research on Cancer has classified welding fumes as possibly carcinogenic to
humans (Group 2B).

Exposure to low levels of ozone can cause irritation of the eyes, nose, and throat. Inhalation can cause chest
tightness, headache, shortness of breath, cough, wheeze, nausea, and narrowing of airways. Symptoms
disappear when removed from exposure.

Exposure to high levels of ozone may cause acute respiratory distress with shortness of breath, pulmonary
changes, hemorrhage, and pulmonary edema (fluid in the lungs). Symptoms of pulmonary edema may be
delayed for one or more hours. Exposure of test animals and human tissue to high concentrations has shown
chromosomal changes, reproductive effects, blood changes, and death from lung congestion.

Oxides of nitrogen can cause irritation of the eyes, skin (when moist), and respiratory tract. Exposure to high
levels of nitrogen oxides can cause delayed pulmonary edema (fluid in the lungs) which may be fatal. Nitric
oxide can cause formation of methemoglobin, which decreases the blood’s ability to carry oxygen. Chronic
overexposure can cause pulmonary fibrosis (scarring of the lungs).

Overexposure to Aluminum dust/fines and fumes can cause reduced lung function and may be associated with
neurological effects.

AlcoTec Wire Corporation



SAFEIY UAIA DHEE| rage 4(9)
SDS Number: 7994-N

Revised: May 1, 2014 Supersedes: April 3, 2013
Product Name: ALUMINUM WELDING WIRE AND METALLIZING WIRE

e Overexposure to magnesium oxide fumes can cause respiratory tract irritation and fever, chills, shortness of
breath, and malaise (metal fume fever). Temporary symptoms can include fever, chills, nausea, vomiting, and

muscular pain.

e Chronic exposure to inert dusts of silicon can cause increased airway resistance and contributes to chronic

bronchitis. Intratracheal administration of silicon in rabbits produced significant pulmonary lesions.

e Exposure to zinc oxide fumes subsequent to burning, welding, and molten metal work can result in fever,
chills, shortness of breath, and malaise (metal fume fever), and upper respiratory tract irritation. Temporary
symptoms can include fever, chills, nausea, vomiting, and muscular pain. Exposure to dust or fines presents a

low health risk by inhalation.

o Overexposure to manganese and manganese compounds above safe exposure limits can cause irreversible
damage to the central nervous system, including the brain, symptoms of which may include slurred speech,

lethargy, tremor, muscular weakness, psychological disturbances and spastic gait.

e Hexavalent chromium (Chrome VI) can cause asthma, kidney damage, primary irritant dermatitis, sensitization
dermatitis, skin ulceration, and pulmonary edema (fluid in the lungs). Chronic inhalation or overexposure has
been associated with lung, nasal, and gastrointestinal cancer. Hexavalent chromium is listed as carcinogenic
to humans by IARC (Group 1)*. Chromium and some of its compounds are listed as carcinogenic by the NTP.
Hexavalent chromium compounds may be generated during welding operations, with alloys containing
chromium. A SIGNIFICANT AMOUNT OF THE CHROMIUM IN THE FUMES CAN BE HEXAVALENT

CHROMIUM, WHICH HAS A VERY LOW EXPOSURE LIMIT, 0.005 mg/m® (5ug/m®).

o The potential for overexposure to copper fume may exist when welding, flame cutting, etc. Overexposure to
copper dust/mists can cause irritation of the eyes, skin, and upper respiratory tract. Chronic overexposure may
result in blood disorders (anemia), and skin and hair discolorations. Overexposure to copper fume can result in

respiratory tract irritation, nausea, and fever, chills, shortness of breath and malaise (metal fume fever).

e Nickel dust and fume can cause skin sensitization, allergic contact dermatitis, and conjunctivitis. Chronic
inhalation of high levels of nickel can cause irritation of airways and lungs, lung fibrosis (scarring of the lungs),
nasal septum perforation, nasal sinusitis, respiratory sensitization and asthma. Nickel compounds have been
associated with cancer of lungs, larynx, and paranasal sinuses in humans. Nickel compounds are listed on the
NTP and are listed as carcinogenic to humans by IARC (Group 1)*. Nickel metal is possibly carcinogenic to

humans as defined by IARC (Group 2B)*.

e Beryllium can cause irritant dermatitis, allergic contact dermatitis, and skin granulomas. Inhalation of excessive

levels of beryllium can result in acute pneumonitis (inflammation of the lung tissues).

Beryllium can cause lung sensitization in susceptible individuals. Chronic inhalation of dust and fumes by
these sensitized individuals can result in a serious, progressive disease called Chronic Beryllium Disease
(CBD). This disease, often misdiagnosed as sarcoidosis, is an allergic condition in which the lung tissues
become inflamed. This inflammation, sometimes accompanied with fibrosis (lung scarring), restricts the uptake

of oxygen into the blood stream. CBD can, over time, be fatal.

Inhalation of beryllium has produced lung tumors in animals. Beryllium is listed on the NTP and is known to be

carcinogenic to humans by IARC (Group 1)*. (See Section 8)

e Lead inorganic dust and fume is listed as a possibly carcinogenic to humans by IARC Group 2B*.
Overexposure to lead dust or fume can cause weakness of extremities (peripheral neuropathy), stomach
disturbances, harm to the kidneys, liver, central nervous system, blood and blood forming tissues, and
reproductive organs. Overexposure to lead has been associated with human reproductive effects (e.g.
reduced fertility and damage to the fetus of exposed pregnant women). Lead is a cumulative toxic metal by

inhalation or ingestion.

e Warning: This product contains or produces a chemical known to the State of California to cause cancer and

birth defects (or other reproductive harm). (California Health & safety Code 25249.5 et seq.)
Medical conditions aggravated by exposure to the product:
Chronic lung disease, skin rashes, and asthma.

*IARC CLASSIFICATIONS:
Group 1:  The agent is carcinogenic to humans.
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There is sufficient evidence that a casual relationship existed between exposure to the agent and
human cancer.

Group 2B: The agent is possibly carcinogenic to humans.

Generally includes agents for which there is limited evidence in humans in the absence of
sufficient evidence in experimental animals.

3. COMPOSITION INFORMATION ON INGREDIENTS

Alloy Ingredients: (% by weight shown as a maximum or a range, except for Aluminum, which is a minimum % by weight)

Others  Others

Alloy Si Fe Cu Mn Mg Cr Ni Zn Zr Ti Each! Total Al

1100 095 = Si+Fe  0.050.20 0.05 - - - 0.10 - - 0.05 0.15 99.00
1350 0.10 040 0.05 001 - 0.01 - 0.05 - - 0033 0.10 99.50
1188 0.06 0.06 0.005 0.01 001 - - 0.03 - 0.01 0014 - 99.88
1199 0.006 0.006 0.006 0.002 0.006 - - 0.006 - 0.002 00027 - 99.99
2319 0.20 0.30 5868  0.20-040 0.02 - - 0.10 - 0.100.20  005° 015 Rmnd2
4043 4560 08 0.30 0.05 0.05 - - 0.10 - 0.20 0.05 015 Rmnd?
4047 (718) 11.0-130 08 0.30 0.15 0.10 - - 0.20 - - 0.05 015 Rmnd?
4145 (716) 93107 08 3347 0.15 0.15 0.15 - 0.20 - - 0.05 015 Rmnd?
4643 3646 08 0.10 0.05 0.100.30 - - 0.10 - 0.15 0.05 015  Rmnd2
5087 0.25 040 0.05 0.7-1.1 4552 005025 - 025 010020 0.15 0.05 015 Rmnd?
5183 040 040 0.10 0.50-1.0 4352 005025 - 0.25 - 0.15 0.05 015 Rmnd?
5356 0.25 040 0.10 0050.20 4555 005020 0.10 - 0.060.20 0.05 015 Rmnd?
5554 0.25 040 0.10 050-1.0 2430 005020 - 0.25 - 0.050.20 0.05 015 Rmnd?
5556 0.25 040 0.10 050-1.0 4755 005020 - 0.25 - 0.050.20 0.05 015 Rmnd?
5654 045 = Si+Fe 0.05 0.01 3139 015035 0.20 - 0.050.15 0.05 015 Rmnd?
5754 040 040 0.10 0.50 26-36 0.30 - 0.20 - 0.15 0.05 015 Rmnd?
206.0 0.10 0.15 4250 0.20050 015035 - 005 010 - 015030  005°6 015 Rmnd?
C355.0 (4009) 4555 0.20 1.0:15 0.10 04006 - - 0.10 - 0.20 0.05 015 Rmnd?
A356.0 (4008) 6575 0.20 0.20 0.10 0.25045 - - 0.10 - 0.20 0.05 015 Rmnd2
3570 6575 0.15 0.05 0.03 04506 - - 0.05 - 0.20 0.05 015 Rmnd?
Notes:

Beryllium shall not exceed 0.0003 percent.

Rmnd = remainder.

1350 may contain Gallium, 0.03% (max.), Boron 0.05% (max.), and Vanadium plus Titanium, 0.02% (max.).
1188 may contain Gallium, 0.03% (max.), and Vanadium, 0.05% (max.).

2319 contains Vanadium, 0.05-0.15% and Zirconium, 0.10-0.25%.

206.0 may contain Tin, 0.05% (max.).

1199 may contain 0.005% each (max.) of Gallium and Vanadium.

~ o o B~ ©w N -

4. FIRST AID MEASURES

EYES: Flush eyes with plenty of water or saline for at least 15 minutes. Consult a physician.
SKIN: Wash thoroughly with soap and water. Consult a physician if irritation persists.

INHALATION: Remove to fresh air. Check for clear airway, breathing, and presence of pulse. Provide CPR for
persons without pulse or respirations. Consult a physician immediately.




SAFEIY UAIA DHEE| rage 4(9)
SDS Number: 7994-N

Revised: May 1, 2014 Supersedes: April 3, 2013
Product Name: ALUMINUM WELDING WIRE AND METALLIZING WIRE

5. FIRE FIGHTING MEASURES

FLAMMABLE PROPERTIES: Non-flammable as shipped. Small chips and dust from processing may ignite
readily.

FIRE/EXPLOSION: May be a potential hazard under the following conditions:
e Dusts or fines dispersed in the air can be explosive.

e Chips, fines and dust in contact with water can generate flammable/explosive hydrogen gas. These gases
could present an explosion hazard in confined or poorly ventilated spaces.

e Fines and dust in contact with certain metal oxides (e.qg., rust). A thermite reaction, with considerable heat
generation, can be initiated by a weak ignition source.

e Molten aluminum in contact with water/moisture or other metal oxides (e.g., rust). Moisture entrapped by
molten aluminum can be explosive. Contact of molten aluminum with other metal oxides can initiate a
thermite reaction.

EXTINGUISHING MEDIA:  Use fire fighting methods and materials that are appropriate for surrounding fire. Use

coarse water spray on chips or turnings. For fines, dust or molten aluminum, use
Class D extinguishing agents.
DO NOT USE: Halogenated extinguishing agents on small chips/fines. Do not use water in fighting fires around
molten aluminum.

FIRE FIGHTING INSTRUCTIONS: Fire fighters should wear NIOSH approved, positive pressure, self-contained
breathing apparatus and full protective clothing when appropriate.

6. ACCIDENTAL RELEASE MEASURES

SMALL/LARGE SPILL: If molten: Contain the flow using dry sand or salt flux as a dam. Do not use shovels or
hand tools to halt the flow of molten aluminum. Allow the spill to cool before remelting as scrap.

7. HANDLING AND STORAGE

Product should be kept dry. Avoid generating dust. Avoid contact with sharp edges or heated metal. Hot and cold
aluminum are not visually different.

REQUIREMENTS FOR PROCESSES WHICH GENERATE DUSTS OR FINES

e |If processing of these products includes operations where dust or extremely fine particulate is generated,
obtain and follow the safety procedures and equipment guides contained in Aluminum Association Bulletin F1
and National Fire Protection Association (NFPA) brochures listed in Section 16. Use non-sparking handling
equipment. Cover and reseal partially empty containers. Provide grounding and bonding where necessary to
prevent accumulation of static charges during aluminum dust handling and transfer operations. (See
Section15).

e Local ventilation and vacuum systems must be designed to handle explosive dusts. Dry vacuums and
electrostatic precipitators must not be used. Dust collection systems must be dedicated to aluminum dust only
and should be clearly labeled as such. Do not co-mingle fines of aluminum with fines of iron, iron oxide (rust)
or other metal oxides.

e Do not allow chips, fines or dust to contact water, particularly in enclosed areas.

¢ Avoid all ignition sources. Good housekeeping practices must be maintained.

REQUIREMENTS FOR REMELTING OF ALUMINUM SCRAP MATERIAL AND/OR INGOT

¢ Molten aluminum and water can be an explosive combination. The risk is greatest when there is sufficient
molten aluminum to entrap or seal off the water. Water and other forms of contamination on or contained in
aluminum scrap or remelt ingot are known to have caused explosions in melting operations. While the
products may have minimal surface roughness and internal voids, there remains the possibility of moisture
contamination or entrapment. If confined, even a few drops of water can lead to violent explosions.
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All tooling and containers which come in contact with molten aluminum must be preheated or specially coated
and rust free. Molds and ladles must be preheated or oiled before casting. Any surfaces that may contact
molten aluminum (i.e., concrete) should be specially coated.

Drops of molten aluminum in water (e.g. from plasma arc cutting), while not normally an explosion hazard, can
generate enough flammable hydrogen gas to present an explosion hazard. Circulation of the water and
removal of the aluminum particles minimize the hazards.

During melting operations, the following minimum guidelines should be observed:

Inspect all aluminum materials before furnace charging and completely remove surface contamination such as
water, ice, snow, deposits of grease and oil or other surface contamination resulting from weather exposure,
shipment, or storage.

Store materials in dry, heated areas with any cracks or cavities pointed downwards.

Preheat and dry large or heavy items such as ingot adequately before charging into a furnace containing
molten aluminum. This is typically done by use of a drying oven or homogenizing furnace. The drying cycle
should bring the internal metal temperature of the coldest item of the batch to 400°F and then hold at that
temperature for 6 hours.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

ENGINEERING CONTROLS: Use with adequate explosion-proof ventilation to meet the limits listed in Section 2.
RESPIRATORY PROTECTION: Use NIOSH-approved respiratory protection [dust, fume, high efficiency dust/fume

mask for lead, or other (organic vapor)] as specified by an Industrial Hygienist or other qualified professional if
concentrations exceed the limits listed in Section 2.

EYE PROTECTION: Welders should use appropriate equipment (e.g. welder's helmet, face shield, filter lens) to

prevent eye irritation or flash burns.

SKIN PROTECTION: Wear impervious gloves to avoid any skin injury.

The presence of airborne beryllium has been detected during the welding of aluminum alloys with beryllium
content at only 0.002% by weight. In accordance with OSHA 29 CFR 1910.252: Welding or cutting operations
involving beryllium-containing base or filler metals shall be done using local exhaust ventilation and airline
respirators unless atmospheric tests under the most adverse conditions have established that the workers'
exposures is within the acceptable concentrations defined by 29 CFR 1910.1000. In all cases, workers in the
immediate vicinity of the welding or cutting operations shall be protected as necessary by local exhaust
ventilation or airline respirators.

Good industrial hygiene practices, including reducing occupational exposures to as low as reasonably
achievable, are recommended. Where employees are exposed to beryllium above the PEL or where excessive
contamination of clothing with beryllium is possible, adequate protective clothing should be provided to prevent
contamination of personal clothing. Personnel assigned to launder such clothing should be advised of
beryllium's presence and potential health effects.

Sampling to establish lead level exposure is advised where exposure to airborne particulate or fumes is
possible. Consult OSHA Lead Standard 29 CFR 1910.1025 for specific health/industrial hygiene precautions
and requirements to follow when handling lead compounds.
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EXPOSURE LIMITS:

EXPOSURE LIMITS
(TWA in mg/m® unless noted)
Component CAS No. Form ACGIH TLV OSHA PEL
Aluminum 7429-90-5 | Total dust, fume 15
Respirable 1 5
Beryllium and 7440-41-7 | All compounds as Be 0.00005 0.002, 0.005 Ceiling,
Beryllium 0.025 for 30 minutes
Compounds
Chromium 7440-47-3 | Metals 0.5 1
Cr Il compounds -—-- 0.5asCr
Cr Il compounds, inorganic 0.5asCr 0.5as Cr
Cr VI compounds, water-soluble 0.05as Cr 0.005 as Cr VI
Cr VI compounds, insoluble 0.01as Cr 0.005as Cr VI
Copper 7440-50-8 | Fume 0.2 0.1
Dust/mist 1 1
Gallium 7440-55-3 None None
Iron 7439-89-6 | Oxide dust & fume (as Fe) 5 (respirable) 10
Lead 7439-92-1 Elemental and inorganic compounds 0.05as Pb 0.05 as Pb
Magnesium 7439-95-4 | Oxide fume 10 (inhalable) 15 (total particulate)
Manganese 7439-96-5 | Elemental and inorganic compounds | 0,02 (respirable) 5 (ceiling)
0.1 (inhalable)
Manganese 7439-96-5 | Fume (as Mn) 0.02 (respirable) 5 (ceiling)
0.1 (inhalable)
Nickel 7440-02-0 | Metal 1.5as Ni 1 as Ni
Soluble inorganic compounds 0.1 as Ni (inhalable) 1asNi
Insoluble inorganic compounds 0.2 as Ni (inhalable) 1 as Ni
Silicon 7440-21-3 | Total dust TLV withdrawn 15
Respirable - 5
Titanium 7440-32-6 | Oxide dust 10 15 (total particulate)
Vanadium 7440-62-2 | Respirable dust 0.05 as V,05 (inhalable) 0.5 (ceiling) as V,0s5
Fume 0.1 (ceiling) as V5,05
Zinc 7440-66-6 | Oxide fume - 5
Total Oxide dust -—-- 15
Respirable oxide dust 2, 10 (STEL) 5
Zirconium 7440-67-7 | Elemental 5,10 (STEL) 5 (compounds only)




SAFEIY UAIA DHEE| rage /(9)
SDS Number: 7994-N

Revised: May 1, 2014 Supersedes: April 3, 2013
Product Name: ALUMINUM WELDING WIRE AND METALLIZING WIRE

Possible hazards during processing by welding, or arc spray metallizing

ACGIH TLV OSHA PEL
Ozone (light, heavy work) 0.1, 0.05 ppm 0.1 ppm
Nitric oxide 25 ppm 25 ppm
Nitrogen dioxide 3, 5ppm (STEL) 5 ppm (ceiling)
9. PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE: Solid

BOILING POINT: Not applicable .

FREEZE-MELT POINT: 970-1215F (521 -657 C)

VAPOR PRESSURE (mm): Not applicable

VAPOR DENSITY (air = 1): Not applicable

SOLUBILITY IN WATER: None

SPECIFIC GRAVITY: Not determined

DENSITY: Approximately 0.1 Ib/in®

pH: Not applicable

ODOR: None

ODOR THRESHOLD (ppm): Not applicable

COEFFICIENT OF WATER/OIL DISTRIBUTION:  Not applicable

10. STABILITY AND REACTIVITY

Stable under normal conditions of use, storage, and transportation as shipped. Chips, fines, dust and molten

aluminum are considerable more reactive with the following:

o Water: Slowly generates flammable/explosive hydrogen gas and heat. Generation rate is greatly increased

with smaller particles (e.g., fines and dusts).

Molten aluminum can react violently/explosively with water or moisture, particularly when the water is

entrapped.
o Heat: Oxidizes at a rate dependent upon temperature and particle size.
e Strong oxidizers: Violent reaction with considerable heat generation.

Can react explosively with nitrates (e.g., ammonium nitrate and fertilizers containing nitrate) when heated or

molten.

e Acids and alkalis: Reacts to generate flammable/explosive hydrogen gas. Generation rate is greatly

increased with smaller particles (e.g., fines and dusts).

o Halogenated compounds: Many halogenated hydrocarbons, including halogenated fire extinguishing agents,

can react violently with finely divided aluminum.

e lIron oxide (rust) and other metal oxides (e.g., copper and lead oxides): A violent thermite reaction
generating considerable heat can occur. Reaction with aluminum fines and dusts requires only very weak

ignition sources for initiation.
Molten aluminum can react violently without external ignition source. . .
e Iron powder: An explosive reaction forming hydrogen gas occurs when heated above 1470 F (600 C).

11. TOXICOLOGICAL INFORMATION

LDs, or LC,, found for oral, dermal or inhalation routes of administration:

Nickel: oral rat LDs,: 9000 mg/kg body weight
Silicon: oral rat LDs,: 3160 mg/kg body weight
Manganese: oral rat LDs: 9000 mg/kg body weight
Iron: intraperitoneal rabbit LD,,: 20 mg/kg - no toxic effect noted

12. ECOLOGICAL INFORMATION

ECOTOXICOLOGICAL/CHEMICAL FATE INFORMATION: Not available.
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13. DISPOSAL CONSIDERATION

Collect scrap for remelting and recycling. To maintain metal purity, it may be desirable to segregate this scrap from
other alloys.

RCRA Status: Characterize in accordance with 40 CFR 261 or state equivalent.

14. TRANSPORT INFORMATION

USA DOT: Not Regulated - Enter the proper freight classification, "SDS Number," and "Product Name" on the
shipping paperwork.

Canadian TDG Hazard Class & PIN: Not regulated.

15. REGULATORY INFORMATION

All electrical equipment must be suitable for use in hazardous atmospheres involving aluminum powder in
accordance with 29 CFR 1910.307. The National Electrical Code, NFPA 70, contains guidelines for determining
the type and design of equipment and installation, which will meet this requirement.

U.S. Federal Regulations

TSCA STATUS: All components of this product are listed on the TSCA inventory.

CERCLA HAZARDOUS SUBSTANCES: Beryllium, Chromium, Chromium compounds, Copper, Lead,
Manganese, Nickel, Zinc.

SARA TITLE 1lI:

Section 311/312 Physical and Health Hazard Categories: Immediate (acute), delayed (chronic) if
particulates/fumes are generated during processing.

Section 313 Toxic Chemicals: Aluminum (fume/dust), Beryllium, Chromium, Copper, Lead, Manganese, Nickel,
Vanadium (fume/dust), and Zinc (fume/dust).

State Regulations

PENNSYLVANIA "Special Hazardous Substance": Beryllium; Nickel; Chromium compounds, hexavalent.
International Regulations

CANADIAN WHMIS CLASSIFICATION: Class D; Division 2, Subdivision A

CANADIAN DOMESTIC SUBSTANCES LIST: All components of this product are listed on the Canadian DSL.
EUROPEAN COMMUNITY: All components of this product are listed on ECOIN, the European Core Inventory.

16. OTHER INFORMATION

STATUS: Changes in Section 8.

PREPARED BY: Hazardous Materials Control Committee
e OSHA Standard 29 CFR 1910.1025 (Lead)

e OSHA Standard 29 CFR 1910.252

e ANSI 249.1, Safety in Welding and Cutting

e Aluminum Association's Bulletin F-1,"Guidelines for Handling Aluminum Fines Generated during Various
Aluminum Fabricating Operations.” The Aluminum Association, 900 19th Street, NW, Washington, DC 20006.

o NFPA 65, Standard for Processing and Finishing of Aluminum (NFPA phone: 800-344-3555)

e NFPA 70, Standard for National Electrical Code

e NFPA 77, Standard for Static Electricity

e Guide to Occupational Exposure Values-l 997, Compiled by the American Conference of Governmental

Industrial Hygienists (ACGIH).

o Dept. of Health and Human Services, NIOSH: Reqistry of Toxic Effects of Chemical Substances, 1985-86
Edition
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e Sax, N. Irving: Dangerous Properties of Industrial Materials, Van Nostrand Reinhold Co., Inc., 1984

INFORMATION HEREIN IS GIVEN IN GOOD FAITH AS AUTHORITATIVE AND VALID;
HOWEVER, NO WARRANTY, EXPRESS OR IMPLIED, CAN BE MADE.

LEGEND:

ACGIH American Conference of Governmental Industrial Hygienists atm atmosphere
AICS Australian Inventory of Chemical Substances cm centimeter
CAS Chemical Abstract Services g gram

CERCLA Comprehensive Environmental Response, Compensation, & Liability Act in inch

CFR Code of Federal Regulations kg kilogram

DOT Department of Transportation Ib. pound

DSL Domestic Substances List (Canada) m meter

ECOIN European Core Inventory mg milligram

EPA Environmental Protection Agency mm millimeter

IARC International Agency for Research on Cancer n.o.s. not otherwise specified
LCso Lethal Concentration (50 percent kill) ppb parts per billion
LCw Lowest published lethal concentration ppm  parts per million
LDso Lethal dose (50 percent kill) psia  pounds/square inch absolute
LDy, Lowest published lethal dose ug microgram

MIG Metal Inert Gas

NFPA National Fire Protection Association

NIOSH National Institute for Occupational Safety and Health

NTP National Toxology Program

OSHA Occupational Safety and Health Administration

PEL Permissible Exposure Limit

PIN Product Identification Number

RCA Resource Conservation and Recovery Act

SARA Superfund Amendments and Reauthorization Act

STEL Short Term Exposure Limit

TCLP Toxic Chemicals Leachate Program

TDG Transportation of Dangerous Goods

TIG Tungsten Inert Gas

TLV Threshold Limit Value

TSCA Toxic Substances Control Act

TWA Time weighted Average
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AC 100+, Comp. A FASTENING INNOVATIONS

Powers Fasteners, Inc.
Brewster, NY 10509
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|SECTION 1: Identification of the substance/mixture and of the company/undertaking

1.1  Product identifier
AC 100+, Comp. A

1.2 Relevant identified uses of the substance or mixture and uses advised against

1.2.1 Relevant uses
Adhesive mortar for fastening to concrete elements A-Component (Resin)

1.2.2 Uses advised against

None known.

1.3 Details of the supplier of the safety data sheet

Company Powers Fasteners, Inc.
2 Powers Lane
Brewster, NY 10509 / USA
Phone +1 800-524-3244
Fax +1 877-871-1965

Address enquiries to
Safety Data Sheet sdb@chemiebuero.de

1.4 Emergency telephone humber

Advisory body Chemtrec: 1-800-424-9300 (Within Continental USA);
Chemtrec: 703-527-3887 (Outside USA).

SECTION 2: Hazards identification

2.1 Classification of the substance or mixture

Skin Sens. 1: H317 May cause an allergic skin reaction.
STOT SE 3: H335 May cause respiratory irritation.

2.2 Label elements
The product is required to be labelled in accordance with GHS-Directives.

Hazard pictograms @

Signal word WARNING
Contains: Ethylene dimethacrylate
Methacrylic acid, monoester with Propan-1,2-diole

Hazard statements H317 May cause an allergic skin reaction.
H335 May cause respiratory irritation.

Precautionary statements P271 Use only outdoors or in a well-ventilated area.
P280 Wear protective gloves.
P333+P313 If skin irritation or rash occurs: Get medical advice/attention.
P363 Wash contaminated clothing before reuse.
P405 Store locked up.

P501 Dispose of contents/container to in accordance with local/regional/national/international

regulation.
2.3 Other hazards
Human health dangers Persons already sensitised to methacrylates may develop allergic reactions when using this
product.
Environmental hazards Does not contain any PBT or vPvB substances.

Other hazards Further hazards were not determined with the current level of knowledae.
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|SECTION 3: Composition / Information on ingredients

Product-type:
The product is a mixture.

Range [%] ‘ Substance

10 - <20 ‘ Ethylene dimethacrylate

CAS: 97-90-5

GHS: STOT SE 3: H335 - Skin Sens. 1: H317

1-<10 ‘ Methacrylic acid, monoester with Propan-1,2-diole

CAS: 27813-02-1

GHS: Eye lrrit. 2: H319 - Skin Sens. 1: H317

1-<5 ‘ Quartz (< 10pm)

CAS: 14808-60-7

GHS: STOT RE 1: H372

0,1-<1 ‘1,1'-(p-TonIimino)dipropan-2-o|

CAS: 38668-48-3

GHS: Acute Tox. 2: H300 - Eye Irrit. 2: H319 - Aquatic Chronic 3: H412

Comment on component parts The quartz in this preparation is not available on foreseeable use.
Substances of Very High Concern - SVHC: substances are not contained or are below 0,1%.

For full text of H-statements: see SECTION 16.

SECTION 4: First aid measures

4.1 Description of first aid measures

General information Take off contaminated clothing and wash before reuse.

Inhalation Ensure supply of fresh air.
In the event of symptoms seek medical treatment.

Skin contact In case of contact with skin wash off immediately with soap and water.

Consult a doctor if skin irritation persists.

Eye contact Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy

to do. Continue rinsing.

If eye irritation persists: Get medical advice/attention.

Ingestion Supply with medical care.
Rinse out mouth and give plenty of water to drink.

4.2 Most important symptoms and effects, both acute and delayed

Irritant effects
Allergic reactions

4.3 Indication of any immediate medical attention and special treatment needed
Treat symptomatically.

SECTION 5: Fire-fighting measures

5.1 Extinguishing media

Suitable extinguishing media Carbon dioxide.
Dry powder.
Water spray jet.

Extinguishing media that must not Full water jet
be used Foam.

5.2 Special hazards arising from the substance or mixture

In the event of fire the followina can be released:
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5.3 Advice for firefighters

Do not inhale explosion and/or combustion gases.
Use self-contained breathing apparatus.

Fire residues must be disposed of in accordance within the local regulations.

SECTION 6: Accidental release measures

6.1 Personal precautions, protective equipment and emergency procedures

Ensure adequate ventilation.
Use personal protective equipment.
High risk of slipping due to leakage/spillage of product.

6.2 Environmental precautions

Do not discharge into the drains/surface waters/groundwater.
In case the product spills into drains/surface waters/groundwater, immediately inform the
authorities.

6.3 Methods and material for containment and cleaning up

Take up mechanically.

Take up residues with absorbent material (e.g. sand, sawdust, general purpose binder,
diatomaceous earth).

Dispose of absorbed material in accordance within the regulations.

6.4 Reference to other sections
See SECTION 8+13

SECTION 7: Handling and storage

7.1 Precautions for safe handling

Use only in well-ventilated areas.

Take off contaminated clothing and wash before reuse.
Do not eat, drink, smoke or take drugs at work.

Wash hands before breaks and after work.

Use barrier skin cream.

7.2 Conditions for safe storage, including any incompatibilities
Keep only in original container.
Prevent penetration into the ground.
Do not store together with food and animal food/diet.
Keep container in a well-ventilated place.
Keep container tightly closed.
Keep in a cool place. Store in a dry place.
Protect from atmospheric moisture and water.

Store in a dark place.
Recommended storage temperature: 5 - 25 °C

7.3 Specific end use(s)
See product use, SECTION 1.2

SECTION 8: Exposure controls/personal protection

Ingredients with occupational
exposure limits to be monitored (US)

8.1 Control parameters
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8.2 Exposure controls
Additional advice on system design
Eye protection

Hand protection

Skin protection

Respiratory protection

Thermal hazards

Delimitation and monitoring of the
environmental exposition

Ensure adequate ventilation on workstation.
safety glasses

The details concerned are recommendations. Please contact the glove supplier for further
information.
Nitrile rubber, >480 min (EN 374).

Protective clothing.

Avoid contact with eyes and skin.

Do not inhale gases/vapours/aerosols.

Personal protective equipment should be selected specifically for the working place,
depending on concentration and quantity handled. The resistance of this equipment to
chemicals should be ascertained with the respective supplier.

If ventilation is insufficient, wear respiratory protection.
Short term: filter apparatus, combination filter A-P2.

not applicable

Protect the environment by applying appropriate control measures to prevent or limit
emissions.

SECTION 9: Physical and chemical properties

9.1 Information on basic physical and chemical properties

Form

Color

Odor

Odour threshold

pH-value

pH-value [1%]

Boiling point [°C]

Flash point [°C]

Flammability [°C]

Lower explosion limit

Upper explosion limit

Oxidizing properties

Vapour pressure/gas pressure [kPa]
Density [g/ml]

Bulk density [kg/m?]

Solubility in water

Partition coefficient [n-octanol/water]
Viscosity

Relative vapour density determined
in air

Evaporation speed

Melting point [°C]

Autoignition temperature [°C]

Decomposition temperature [°C]

9.2 Other information

pasty

light beige
characteristic
not determined
not applicable
not applicable
not determined
not applicable
not determined
not determined
not determined
not determined
not determined
1,52 - 1,68 (23°C / 73,4°F)
not applicable
insoluble

not determined
not determined

not determined

not determined
not determined
not determined

not determined

No information available.

SECTION 10: Stability and reactivity

10.1 Reactivity
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10.2 Chemical stability

The product is stable under standard conditions.

10.3 Possibility of hazardous reactions

Reactions with oxidizing agents.

10.4 Conditions to avoid

See SECTION 7.2.

10.5 Incompatible materials

Strong oxidizing agent.

10.6 Hazardous decomposition products

No hazardous decomposition products known.

SECTION 11: Toxicological information

11.1 Information on toxicological effects

Acute toxicity
‘ Product

ATE-mix, oral, Rat: 2000 - 5000 mg/kg.

Range [%] ‘ Substance

10 - <20 ‘ Ethylene dimethacrylate, CAS: 97-90-5

LD50, oral, Rat: 3300 mg/kg (RTECS).

0,1-<1

1,1'-(p-Tolylimino)dipropan-2-ol, CAS: 38668-48-3

LD50, oral, Rat: 27,5 mg/kg.

1-<10 ‘ Methacrylic acid, monoester with Propan-1,2-diole, CAS: 27813-02-1
LD50, dermal, Rabbit: > 5000 mg/kg.

LD50, oral, Rat: > 2000 mg/kg OECD 401.

Serious eye damage/irritation

Skin corrosion/irritation

Respiratory or skin sensitisation

Specific target organ toxicity —
single exposure

Specific target organ toxicity —
repeated exposure

Mutagenicity
Reproduction toxicity
Carcinogenicity
Aspiration hazard

General remarks

Toxicological data of complete product are not available.
No classification.
Calculation method

Does not contain any relevant substances fulfilling the classification criteria.

Toxicological data of complete product are not available.
May cause an allergic skin reaction.
Calculation method

Toxicological data of complete product are not available.
May cause respiratory irritation.
Calculation method

Toxicological data of complete product are not available.
Based on the information available, the classification criteria have not been fulfilled.

Does not contain any relevant substances fulfilling the classification criteria.
Does not contain any relevant substances fulfilling the classification criteria.
Does not contain any relevant substances fulfilling the classification criteria.

Does not contain any relevant substances fulfilling the classification criteria.

The toxicity data listed pertaining to the ingredients are intended for those working in the
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|SECTION 12: Ecological information

12.1 Toxicity

12.2

12.3

12.4

12,5

12.6

Range [%] ‘ Substance

10 - <20 ‘ Ethylene dimethacrylate, CAS: 97-90-5

LC50, (96h), Danio rerio: 15,95 mg/I (OECD 203).

EC50, (3h), Pseudomonas putida: 570 mg/| (OECD 209).

0,1-<1 ‘1,1'-(p—TonIimino)dipropan-Z-oI, CAS: 38668-48-3

LC50, (96h), fish: 17 mg/l.

EC50, (48h), Daphnia magna: 28,8 mg/I.

1-<10 \ Methacrylic acid, monoester with Propan-1,2-diole, CAS: 27813-02-1

LC50, (48h), Leuciscus idus: 493 mg/l (DIN 38412).

ECS50, (72h), Pseudokirchneriella subcapitata: 97,2 mg/| (OECD 201).

EC50, (48h), Daphnia magna: 380 mg/l (OECD 202).

Persistence and degradability

Behaviour in environment not determined
compartments

Behaviour in sewage plant not determined
Biological degradability not determined

Bioaccumulative potential
No information available.
Mobility in soil

No information available.

Results of PBT and vPvB assessment

Based on all available information not to be classified as PBT or vPvB respectively.

Other adverse effects

Ecological data of complete product are not available.

The toxicity data pertaining to the ingredients were supplied by the manufacturers of raw materials.

Do not discharge product unmonitored into the environment.

SECTION 13: Disposal considerations

Product
Contaminated packaging

RCRA Hazard Class (40CFR 261)

Coordinate disposal with the disposal contractor/authorities if necessary.
Uncontaminated packaging may be taken for recycling.

Packaging that cannot be cleaned should be disposed of as for product.

Waste must be disposed of in accordance with federal, state and local environmental control
regulations. Consult your local or regional authorities.
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|SECTION 14: Transport

141

UN number

See SECTION 14.2 in accordance with UN shipping name

14.2 UN proper shipping name

14.3

14.4

14.5

14.6

14.7

Transport by land according to NO DANGEROUS GOODS
ADR/RID
Inland navigation (ADN) NO DANGEROUS GOODS

Marine transport in accordance with NOT CLASSIFIED AS "DANGEROUS GOODS"
IMDG

Air transport in accordance with IATA NOT CLASSIFIED AS "DANGEROUS GOODS"
Transport hazard class(es)

See SECTION 14.2 in accordance with UN shipping name

Packing group

See SECTION 14.2 in accordance with UN shipping name

Environmental hazards

See SECTION 14.2 in accordance with UN shipping name

Special precautions for user

Relevant information under SECTION 6 to 8.

Transport in bulk according to Annex Il of MARPOL and the IBC Code

not applicable

SECTION 15: Regulatory information

US Regulations

National regulations

NFPA, TSCA, California - Prop. 65

29 CFR 1910.1200, ANSI Z400.1-2010, OSHA-PEL, ACGIH-TLV, NTP, IARC, SARA Title IlI,

- SARA, 302 This product does not contain any ingredients regulated under this list.

- SARA, 311 This product does not contain any ingredients regulated under this list.

- SARA, 313 This product does not contain any ingredients regulated under this list.

- CA Proposition 65 No components require labeling under California Proposition 65.

-TSCA All chemical substances in this material are included on or exempted from listing on the
TSCA Inventory.

-FDA not applicable

American Conference of Governmental ACGIH: yes - contains crystalline silica

Industrial Hygienists - ACGIH

International Agency for Research on IARC: yes - contains crystalline silica.

Cancer IARC

National Toxicology Program - NTP

HAP-VOC 0 %

Transport-regulations

This product is named NTP - National Toxicology Program (contains crystalline silica).

DOT-Classification, ADR (2013); IMDG-Code (2013, 36. Amdt.); IATA-DGR (2013).
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|SECTION 16: Other information

16.1 Hazard statements (SECTION 3)

H412 Harmful to aquatic life with long lasting effects.

H300 Fatal if swallowed.

H372 Causes damage to organs through prolonged or repeated exposure.
H319 Causes serious eye irritation.

H317 May cause an allergic skin reaction.

H335 May cause respiratory irritation.

16.2 Abbreviations and acronyms:

ACGIH = American Conference of Governmental Industrial Hygienists;

ADR = Accord européen relatif au transport international des marchandises Dangereuses par
Route;

RID = Réglement concernant le transport international ferroviaire de marchandises
dangereuses;

ADN = Accord européen relatif au transport international des marchandises dangereuses par
voie de navigation intérieure;

CAS = Chemical Abstracts Service;

CERCLA = Comprehensive Environmental Response, Compensation and Liability Act;
CFR = Code of Federal Regulations;

CPR = Controlled Products Regulations;

DMEL = Derived Minimum Effect Level;

DNEL = Derived No Effect Level;

DOT = Department of Transportation;

EC50 = Median effective concentration;

EPA = Environmental Protection Agency;

GHS = Globally Harmonized System of Classification and Labelling of Chemicals;
IATA = International Air Transport Association;

IBC-Code = International Code for the Construction and Equipment of Ships carrying
Dangerous Chemicals in Bulk;

IC50 = Inhibition concentration, 50%;

IMDG = International Maritime Code for Dangerous Goods;

IARC = International Agency of Research on Cancer;

IATA = International Air Transport Association;

TSCA = Toxic Substance Control Act;

HMIS = Hazardous Materials Identification System;

NFPA = National Fire Protection Association;

NIOSH = National Institute for Occupational Safety and Health;

OSHA = Occupational Safety and Health Administration;

LC50 = Lethal concentration, 50%;

LD50 = Median lethal dose, 50%;

MARPOL = International Convention for the Prevention of Marine Pollution from Ships;
PBT = Persistent, Bioaccumulative and Toxic substance;

PNEC = Predicted No-Effect Concentration;

REACH = Registration, Evaluation, Authorisation and Restriction of Chemicals;

SARA = Superfund Amendments and Reauthorization Act;

TLV®/TWA = Threshold limit value — time-weighted average;

TLV®STEL = Threshold limit value — short-time exposure limit;

VOC = Volatile Organic Compounds;

vPVvB = very Persistent and very Bioaccumulative;

16.3 Other information

Classification procedure Skin Sens. 1: H317 May cause an allergic skin reaction. (Calculation method)
STOT SE 3: H335 May cause respiratory irritation. (Calculation method)
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Modified position

16.4 Ratings

HMIS Ratings

SECTION 2 been added: P271 Use only outdoors or in a well-ventilated area.
SECTION 2 deleted: P261 Avoid breathing vapours.

SECTION 2 been added: The product is required to be labelled in accordance with GHS/CLP-
Directives.

SECTION 2 deleted: The product is classified as hazardous in accordance to OSHA Standard
29 CFR 1910.1200 (HCS 2012)

SECTION 2 been added: P405 Store locked up.

SECTION 8 been added: safety glasses

SECTION 8 deleted: Tightly fitting goggles.

SECTION 11 deleted: There is no evidence of any reproductive toxicity effects.
SECTION 11 been added: No classification.

SECTION 11 been added: Calculation method

SECTION 11 been added: Does not contain any relevant substances fulfilling the
classification criteria.

SECTION 11 deleted: Sensitizing.

SECTION 11 been added: May cause an allergic skin reaction.
SECTION 11 been added: May cause respiratory irritation.

SECTION 11 deleted: There is no evidence of any mutagenic effects.
SECTION 11 deleted: There is no evidence of any carcinogenic effects.

SECTION 11 deleted: The product was classified on the basis of the calculation procedure of
the preparation directive.

SECTION 11 been added: The toxicity data listed pertaining to the ingredients are intended
for those working in the medicinal professions, experts for occupational health and safety and
toxicologists. The toxicity data pertaining to the ingredients were supplied by the
manufacturers of raw materials.

SECTION 11 been added: Based on the information available, the classification criteria have
not been fulfilled.

SECTION 12 deleted: No classification on the basis of the calculation procedure of the
preparation directive.

HEALTH 2| 2 - Moderate Hazard

REACTIVITY 1

PERSONAL PROTECTION X

NFPA Ratings

2 KN
-

2 - Moderate Hazard
1 - Slight Hazard
X - Personal protection rating to be supplied by user depending on use conditions

TOP, FLAMMABILITY: 2 - Moderate Hazard
LEFT, HEALTH: 2 - Moderate Hazard RIGHT, REACTIVITY: 1 - Slight Hazard
BOTTOM, SPECIAL NOTICE: -



I\UVIOIVIL LVULU, VUV eV TV

SAFETY DATA SHEET

1. PRODUCT AND COMPANY IDENTIFICATION

Product Name: Fleetweld® 22
Product Size: 1/8" (3.2 mm)

Other means of identification

SDS number: 200000000578

Recommended use and restriction on use
Recommended use: SMAW (Shielded Metal Arc Welding)
Restrictions on use: Not known. Read this SDS before using this product.

Manufacturer/Importer/Supplier/Distributor Information

Company Name:
Address:

Telephone:
Contact Person:

Company Name:
Address:

Telephone:
Contact Person:

The Lincoln Electric Company

22801 Saint Clair Avenue

Cleveland, Ohio 44117

USA

+1(216) 481-8100

Safety Data Sheet Questions: www.lincolnelectric.com/sds

Arc Welding Safety Information: www.lincolnelectric.com/safety

The Lincoln Electric Company of Canada LP

179 Wicksteed Avenue

Toronto, Ontario M4G 2B9

Canada

+1(416) 421-2600

Safety Data Sheet Questions: www.lincolnelectric.com/sds

Arc Welding Safety Information: www.lincolnelectric.com/safety

Emergency telephone number:

USA/Canada/Mexico
Americas/Europe

Asia Pacific

Middle East/Africa

+1 (888) 609-1762
+1 (216) 383-8962
+1 (216) 383-8966
+1 (216) 383-8969

3E Company Access Code: 333988

‘2. HAZARDS IDENTIFICATION

Classified according to the criteria of the Globally Harmonized System of Classification and Labeling of Chemicals
(GHS), The United States Occupational Safety and Health Administration’s Hazard Communication Standard (29
CFR 1910.1200), Canada’s Hazardous Product Regulations and Mexico’s Harmonized System for the Identification
and Communication of Hazards and Risks from Hazardous Chemicals in the Workplace.

Hazard Classification

Label Elements

Not classified as hazardous according to applicable GHS hazard classification

criteria.

Hazard Symbol:
Signal Word:
Hazard Statement:

Precautionary

No symbol
No signal word.
Not applicable

Not applicable
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Statements:

Other hazards which do not
result in GHS classification:

Substance(s) formed under the
conditions of use:

Electrical Shock can kill. If welding must be performed in damp locations or
with wet clothing, on metal structures or when in cramped positions such as
sitting, kneeling or lying, or if there is a high risk of unavoidable or
accidental contact with work piece, use the following equipment:
Semiautomatic DC Welder, DC Manual (Stick) Welder, or AC Welder with
Reduced Voltage Control.

Arc rays can injure eyes and burn skin. Welding arc and sparks can ignite
combustibles and flammable materials. Overexposure to welding fumes
and gases can be hazardous. Read and understand the manufacturer’s
instructions, Safety Data Sheets and the precautionary labels before using
this product. Refer to Section 8.

The welding fume produced from this welding electrode may contain the
following constituent(s) and/or their complex metallic oxides as well as solid
particles or other constituents from the consumables, base metal, or base
metal coating not listed below.

Chemical Identity CAS-No.
Carbon dioxide 124-38-9
Carbon monoxide 630-08-0
Nitrogen dioxide 10102-44-0
Ozone 10028-15-6
Manganese 7439-96-5

3. COMPOSITION / INFORMATION ON INGREDIENTS

Reportable Hazardous Ingredients

Mixtures
Chemical Identity CAS number Content in percent (%)*
Iron 7439-89-6 50 - <100%
Iron oxide 1309-37-1 10 - <20%
Manganese 7439-96-5 1-<5%
Cellulose, pulp 65996-61-4 1-<5%
Sodium silicate 1344-09-8 1-<5%
Magnesite 546-93-0 1-<5%
Bauxite 1318-16-7 0.1-<1%
Potassium silicate 1312-76-1 0.1-<1%
Silicon 7440-21-3 0.1-<1%
Carbon black 1333-86-4 0.1-<1%
Limestone 1317-65-3 0.1-<1%
Copper and/or copper alloys and compounds (as Cu) 7440-50-8 0.1-<1%

* All concentrations are percent by weight unless ingredient is a gas. Gas concentrations are in percent by volume.

Composition Comments:

The term “Hazardous Ingredients” should be interpreted as a term defined

in Hazard Communication standards and does not necessarily imply the
existence of a welding hazard. The product may contain additional non-
hazardous ingredients or may form additional compounds under the
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condition of use. Refer to Sections 2 and 8 for more information.

4. FIRST AID MEASURES

Ingestion: Avoid hand, clothing, food, and drink contact with fluxes, metal fume or
powder which can cause ingestion of particulate during hand to mouth
activities such as drinking, eating, smoking, etc. If ingested, do not induce
vomiting. Contact a poison control center. Unless the poison control center
advises otherwise, wash out mouth thoroughly with water. If symptoms
develop, seek medical attention at once.

Inhalation: Move to fresh air if breathing is difficult. If breathing has stopped, perform
artificial respiration and obtain medical assistance at once.

Skin Contact: Remove contaminated clothing and wash the skin thoroughly with soap and
water. For reddened or blistered skin, or thermal burns, obtain medical
assistance at once.

Eye contact: Dust or fume from this product should be flushed from the eyes with
copious amounts of clean, tepid water until transported to an emergency
medical facility. Do not allow victim to rub or keep eyes tightly closed.
Obtain medical assistance at once.

Arc rays can injure eyes. If exposed to arc rays, move victim to dark room,
remove contact lenses as necessary for treatment, cover eyes with a
padded dressing and rest. Obtain medical assistance if symptoms persist.

Most important symptoms/effects, acute and delayed
Symptoms: Short-term (acute) overexposure to fumes and gases from welding and

allied processes may result in discomfort such as metal fume fever,
dizziness, nausea, or dryness or irritation of nose, throat, or eyes. May
aggravate pre-existing respiratory problems (e.g. asthma, emphysema).
Long-term (chronic) overexposure to fumes and gases from welding and
allied processes can lead to siderosis (iron deposits in lung), central
nervous system effects, bronchitis and other pulmonary effects. Refer to
Section 11 for more information.

Hazards: The hazards associated with welding and its allied processes such as
soldering and brazing are complex and may include physical and health
hazards such as but not limited to electric shock, physical strains, radiation
burns (eye flash), thermal burns due to hot metal or spatter and potential
health effects of overexposure to fumes, gases or dusts potentially
generated during the use of this product. Refer to Section 11 for more
information.

Indication of immediate medical attention and special treatment needed
Treatment: Treat symptomatically.

5. FIRE-FIGHTING MEASURES

General Fire Hazards: As shipped, this product is nonflammable. However, welding arc and
sparks as well as open flames and hot surfaces associated with brazing
and soldering can ignite combustible and flammable materials. Read and
understand American National Standard Z49.1, "Safety in Welding, Cutting
and Allied Processes” and National Fire Protection Association NFPA 51B,
“Standard for Fire Prevention during Welding, Cutting and Other Hot Work”
before using this product.
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Suitable (and unsuitable) extinguishing media

Suitable extinguishing media: As shipped, the product will not burn. In case of fire in the surroundings:
use appropriate extinguishing agent.

Unsuitable extinguishing Do not use water jet as an extinguisher, as this will spread the fire.
media:

Specific hazards arising from Welding arc and sparks can ignite combustibles and flammable products.
the chemical:

Special protective equipment and precautions for firefighters

Special fire fighting Use standard firefighting procedures and consider the hazards of other
procedures: involved materials.

Special protective equipment Selection of respiratory protection for fire fighting: follow the general fire
for fire-fighters: precautions indicated in the workplace. Self-contained breathing apparatus

and full protective clothing must be worn in case of fire.

6. ACCIDENTAL RELEASE MEASURES

Personal precautions, If airborne dust and/or fume is present, use adequate engineering controls
protective equipment and and, if needed, personal protection to prevent overexposure. Refer to
emergency procedures: recommendations in Section 8.

Methods and material for Absorb with sand or other inert absorbent. Stop the flow of material, if this is
containment and cleaning up: without risk. Clean up spills immediately, observing precautions in the

personal protective equipment in Section 8. Avoid generating dust. Prevent
product from entering any drains, sewers or water sources. Refer to
Section 13 for proper disposal.

Environmental Precautions: Avoid release to the environment. Prevent further leakage or spillage if safe
to do so. Do not contaminate water sources or sewer. Environmental
manager must be informed of all major spillages.

7. HANDLING AND STORAGE

Precautions for safe handling: Prevent formation of dust. Provide appropriate exhaust ventilation at
places where dust is formed.

Read and understand the manufacturer's instruction and the precautionary
label on the product. Refer to Lincoln Safety Publications at
www.lincolnelectric.com/safety. See American National Standard Z49.1,
"Safety In Welding, Cutting and Allied Processes" published by the
American Welding Society, http://pubs.aws.org and OSHA Publication 2206
(29CFR1910), U.S. Government Printing Office, www.gpo.gov.

Conditions for safe storage, Store in closed original container in a dry place. Store in accordance with
including any incompatibilities: local/regional/national regulations. Store away from incompatible materials.

8. EXPOSURE CONTROLS / PERSONAL PROTECTION

Control Parameters
Occupational Exposure Limits: US

Chemical Identity Type Exposure Limit Values Source
Iron oxide - Respirable TWA 5mg/m3 | US. ACGIH Threshold Limit Values, as
fraction. amended (12 2010)
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Iron oxide - Fume. PEL 10 mg/m3 | US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000), as
amended (02 2006)
Iron oxide - Dust and fume. - REL 5 mg/m3 | US. NIOSH: Pocket Guide to Chemical
as Fe Hazards, as amended (2005)
Iron oxide IDLH 2,500 mg/m3 | US. NIOSH. Immediately Dangerous to
Life or Health (IDLH) Values, as amended
(10 2017)
Manganese - Fume. - as Mn Ceiling 5mg/m3 | US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000), as
amended (02 2006)
REL 1 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards, as amended (2005)
STEL 3 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards, as amended (2005)
Manganese - Inhalable TWA 0.1 mg/m3 | US. ACGIH Threshold Limit Values, as
fraction. - as Mn amended (03 2014)
Manganese - Respirable TWA 0.02 mg/m3 | US. ACGIH Threshold Limit Values, as
fraction. - as Mn amended (03 2014)
Manganese IDLH 500 mg/m3 | US. NIOSH. Immediately Dangerous to
Life or Health (IDLH) Values, as amended
(10 2017)
Magnesite - Total REL 10 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards, as amended (2005)
Magnesite - Respirable. REL 5mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards, as amended (2005)
Magnesite - Total dust. PEL 15 mg/m3 | US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000), as
amended (02 2006)
Magnesite - Respirable PEL 5mg/m3 | US. OSHA Table Z-1 Limits for Air
fraction. Contaminants (29 CFR 1910.1000), as
amended (02 2006)
Silicon - Total dust. PEL 15 mg/m3 | US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000), as
amended (02 2006)
Silicon - Respirable fraction. PEL 5mg/m3 | US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000), as
amended (02 2006)
Silicon - Respirable. REL 5 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards, as amended (2005)
Silicon - Total REL 10 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards, as amended (2005)
Carbon black - Inhalable TWA 3 mg/m3 | US. ACGIH Threshold Limit Values, as
fraction. amended (12 2010)
Carbon black PEL 3.5mg/m3 | US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000), as
amended (02 2006)
REL 3.5mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards, as amended (2005)
Carbon black - as PAHs REL 0.1 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards, as amended (2016)
Carbon black IDLH 1,750 mg/m3 | US. NIOSH. Immediately Dangerous to
Life or Health (IDLH) Values, as amended
(10 2017)
Limestone - Total dust. PEL 15 mg/m3 | US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000), as
amended (02 2006)
Limestone - Respirable PEL 5mg/m3 | US. OSHA Table Z-1 Limits for Air
fraction. Contaminants (29 CFR 1910.1000), as
amended (02 2006)
Limestone - Respirable. REL 5 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards, as amended (2005)
Limestone - Total REL 10 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards, as amended (2005)
Copper and/or copper alloys TWA 1 mg/m3 | US. ACGIH Threshold Limit Values, as
and compounds (as Cu) - amended (03 2014)
Dust and mist. - as Cu
Copper and/or copper alloys TWA 0.2 mg/m3 | US. ACGIH Threshold Limit Values, as
and compounds (as Cu) - amended (03 2014)
Fume. - as Cu
REL 0.1 mg/m3 | US. NIOSH: Pocket Guide to Chemical




I\UVIOIVIL LVULU, VUV eV TV

Hazards, as amended (2016)

Copper and/or copper alloys
and compounds (as Cu) -
Dust and mist. - as Cu

REL

1 mg/m3

US. NIOSH: Pocket Guide to Chemical
Hazards, as amended (2016)

Copper and/or copper alloys
and compounds (as Cu) -
Fume. - as Cu

PEL

0.1 mg/m3

US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000), as
amended (02 2006)

Copper and/or copper alloys
and compounds (as Cu) -
Dust and mist. - as Cu

PEL

1 mg/m3

US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000), as
amended (02 2006)

Copper and/or copper alloys
and compounds (as Cu)

IDLH

100 mg/m3

US. NIOSH. Immediately Dangerous to
Life or Health (IDLH) Values, as amended
(10 2017)

Occupational Exposure L

imits: Cana

da

Chemical Identity

Type

Exposure Limit Values

Source

Iron oxide - Respirable.

TWA

5 mg/m3

Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2), as amended (07 2009)

Iron oxide - Total dust.

TWA

10 mg/m3

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

Iron oxide - Dust. - as Fe

TWA

5 mg/m3

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

Iron oxide - Fume. - as Fe

STEL

10 mg/m3

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

Iron oxide - Respirable
fraction.

TWA

3 mg/m3

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

Iron oxide - Fume. - as Fe

TWA

5 mg/m3

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

Iron oxide - Respirable
fraction.

TWA

5 mg/m3

Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act), as
amended (03 2011)

TWA

5 mg/m3

Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents), as amended (11 2010)

Iron oxide

8 HR ACL

10 mg/m3

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21), as
amended (05 2009)

15 MIN
ACL

20 mg/m3

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21), as
amended (05 2009)

Iron oxide - Dust and fume. -
as Fe

15 MIN
ACL

10 mg/m3

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21), as
amended (05 2009)

8 HR ACL

5 mg/m3

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21), as
amended (05 2009)

Iron oxide - Total dust.

TWA

10 mg/m3

Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment), as amended (09
2017)
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Iron oxide - Dust and fume. -
as Fe

TWA

5 mg/m3

Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment), as amended (09
2017)

Manganese - as Mn

TWA

0.2 mg/m3

Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2), as amended (07 2009)

8 HR ACL

0.2 mg/m3

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21), as
amended (05 2009)

15 MIN
ACL

0.6 mg/m3

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21), as
amended (05 2009)

Manganese - Respirable
fraction. - as Mn

TWA

0.02 mg/m3

Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act), as
amended (03 2014)

Manganese - Inhalable
fraction. - as Mn

TWA

0.1 mg/m3

Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act), as
amended (03 2014)

Manganese - as Mn

TWA

0.2 mg/m3

Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents), as amended (06 2015)

Manganese - Fume, total
dust. - as Mn

TWA

0.2 mg/m3

Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment), as amended (09
2017)

Manganese - Respirable. - as
Mn

TWA

0.02 mg/m3

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2018)

Manganese - Total - as Mn

TWA

0.2 mg/m3

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2018)

Magnesite - Total dust.

TWA

10 mg/m3

Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents), as amended (07 2010)

Magnesite

8 HR ACL

10 mg/m3

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21), as
amended (05 2009)

15 MIN
ACL

20 mg/m3

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21), as
amended (05 2009)

Magnesite - Total dust.

TWA

10 mg/m3

Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment), as amended (09
2017)

Silicon - Total dust.

TWA

10 mg/m3

Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents), as amended (07 2010)

Silicon

8 HR ACL

10 mg/m3

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21), as
amended (05 2009)

15 MIN
ACL

20 mg/m3

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21), as
amended (05 2009)

Silicon - Total dust.

TWA

10 mg/m3

Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment), as amended (09
2017)

Carbon black

TWA

3.5 mg/m3

Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2), as amended (07 2009)

Carbon black - Inhalable

3 mg/m3

Canada. British Columbia OELs.
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(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (09 2011)

Carbon black - Inhalable
fraction.

TWA

3 mg/m3

Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act), as
amended (03 2011)

Carbon black

8 HR ACL

3.5 mg/m3

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21), as
amended (05 2009)

15 MIN
ACL

7 mg/m3

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21), as
amended (05 2009)

TWA

3.5 mg/m3

Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment), as amended (09
2017)

Carbon black - Inhalable
fraction.

TWA

3 mg/m3

Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents), as amended (06 2015)

Limestone

TWA

10 mg/m3

Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2), as amended (07 2009)

Limestone - Total dust.

STEL

20 mg/m3

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

TWA

10 mg/m3

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

Limestone - Respirable
fraction.

TWA

3 mg/m3

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

Limestone

8 HR ACL

10 mg/m3

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21), as
amended (05 2009)

15 MIN
ACL

20 mg/m3

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21), as
amended (05 2009)

Limestone - Total dust.

TWA

10 mg/m3

Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment), as amended (09
2017)

Copper and/or copper alloys
and compounds (as Cu) -
Fume.

TWA

0.2 mg/m3

Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2), as amended (07 2009)

Copper and/or copper alloys
and compounds (as Cu) -
Dust and mist. - as Cu

TWA

1 mg/m3

Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2), as amended (07 2009)

Copper and/or copper alloys
and compounds (as Cu) -
Fume. - as Cu

TWA

0.2 mg/m3

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

Copper and/or copper alloys
and compounds (as Cu) -
Dust and mist. - as Cu

TWA

1 mg/m3

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

TWA

1 mg/m3

Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act), as
amended (03 2014)

Copper and/or copper alloys

0.2 mg/m3

Canada. Manitoba OELs (Reg. 217/2006,
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and compounds (as Cu) -
Fume. - as Cu

The Workplace Safety And Health Act), as

amended (03 2014)

Copper and/or copper alloys TWA 1 mg/m3 | Canada. Ontario OELs. (Control of

and compounds (as Cu) - Exposure to Biological or Chemical

Dust and fume. - as Cu Agents), as amended (06 2015)

Copper and/or copper alloys 8 HR ACL 1 mg/m3 | Canada. Saskatchewan OELs

and compounds (as Cu) - (Occupational Health and Safety

Dust and mist. - as Cu Regulations, 1996, Table 21), as
amended (05 2009)

Copper and/or copper alloys 15 MIN 0.6 mg/m3 | Canada. Saskatchewan OELs

and compounds (as Cu) - ACL (Occupational Health and Safety

Fume. - as Cu Regulations, 1996, Table 21), as
amended (05 2009)

Copper and/or copper alloys 15 MIN 3 mg/m3 | Canada. Saskatchewan OELs

and compounds (as Cu) - ACL (Occupational Health and Safety

Dust and mist. - as Cu Regulations, 1996, Table 21), as
amended (05 2009)

Copper and/or copper alloys 8 HR ACL 0.2 mg/m3 | Canada. Saskatchewan OELs

and compounds (as Cu) - (Occupational Health and Safety

Fume. - as Cu Regulations, 1996, Table 21), as
amended (05 2009)

Copper and/or copper alloys TWA 1 mg/m3 | Canada. Quebec OELs. (Ministry of Labor

and compounds (as Cu) - - Regulation Respecting the Quality of the

Dust and mist. - as Cu Work Environment), as amended (09
2017)

Copper and/or copper alloys TWA 0.2 mg/m3 | Canada. Quebec OELs. (Ministry of Labor

and compounds (as Cu) - - Regulation Respecting the Quality of the

Fume. - as Cu Work Environment), as amended (09
2017)

TWA 0.2 mg/m3 | Canada. Ontario OELs. (Control of

Exposure to Biological or Chemical
Agents), as amended (08 2017)

Occupational Exposure L

imits: Mexico

and compounds (as Cu) -
Dust and mist. - as Cu

Chemical Identity Type Exposure Limit Values Source

Iron - as Fe VLE-PPT 1 mg/m3 | Mexico. OELs. (NOM-010-STPS-2014
Chemical Pollutants at the Workplace;
Assessment and Control), as amended
(04 2014)

Iron oxide - Respirable VLE-PPT 5 mg/m3 | Mexico. OELs. (NOM-010-STPS-2014

fraction. Chemical Pollutants at the Workplace;
Assessment and Control), as amended
(04 2014)

Manganese - as Mn VLE-PPT 0.2 mg/m3 | Mexico. OELs. (NOM-010-STPS-2014
Chemical Pollutants at the Workplace;
Assessment and Control), as amended
(04 2014)

Carbon black - Inhalable VLE-PPT 3 mg/m3 | Mexico. OELs. (NOM-010-STPS-2014

fraction. Chemical Pollutants at the Workplace;
Assessment and Control), as amended
(04 2014)

Copper and/or copper alloys VLE-PPT 0.2 mg/m3 | Mexico. OELs. (NOM-010-STPS-2014

and compounds (as Cu) - Chemical Pollutants at the Workplace;

Fume. - as Cu Assessment and Control), as amended
(04 2014)

Copper and/or copper alloys VLE-PPT 1 mg/m3 | Mexico. OELs. (NOM-010-STPS-2014

Chemical Pollutants at the Workplace;
Assessment and Control), as amended
(04 2014)

Additional exposure limits under the

conditions of use: US

Chemical Identity Type Exposure Limit Values Source
Carbon dioxide TWA 5,000 ppm US. ACGIH Threshold Limit Values, as
amended (12 2010)
STEL 30,000 ppm US. ACGIH Threshold Limit Values, as
amended (12 2010)
PEL 5,000 ppm 9,000 mg/m3 | US. OSHA Table Z-1 Limits for Air
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Contaminants (29 CFR 1910.1000), as
amended (02 2006)

STEL 30,000 ppm 54,000 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards, as amended (2005)

REL 5,000 ppm 9,000 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards, as amended (2005)

IDLH 40,000 ppm US. NIOSH. Immediately Dangerous to
Life or Health (IDLH) Values, as amended
(10 2017)

Carbon monoxide TWA 25 ppm US. ACGIH Threshold Limit Values, as

amended (12 2010)

PEL 50 ppm 55 mg/m3 | US. OSHA Table Z-1 Limits for Air

Contaminants (29 CFR 1910.1000), as
amended (02 2006)

REL 35 ppm 40 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards, as amended (2005)

Ceil_Time 200 ppm 229 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards, as amended (2005)

IDLH 1,200 ppm US. NIOSH. Immediately Dangerous to
Life or Health (IDLH) Values, as amended
(10 2017)

Nitrogen dioxide TWA 0.2 ppm US. ACGIH Threshold Limit Values, as

amended (02 2012)

Ceiling 5 ppm 9mg/m3 | US. OSHA Table Z-1 Limits for Air

Contaminants (29 CFR 1910.1000), as
amended (02 2006)

STEL 1 ppm 1.8 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards, as amended (2005)

IDLH 20 ppm US. NIOSH. Immediately Dangerous to
Life or Health (IDLH) Values, as amended
(10 2017)

IDLH 13 ppm US. NIOSH. Immediately Dangerous to
Life or Health (IDLH) Values, as amended
(10 2017)

Ozone PEL 0.1 ppm 0.2 mg/m3 | US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000), as
amended (02 2006)

Ceil_Time 0.1 ppm 0.2 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards, as amended (2005)

TWA 0.05 ppm US. ACGIH Threshold Limit Values, as
amended (03 2014)

TWA 0.20 ppm US. ACGIH Threshold Limit Values, as
amended (03 2014)

TWA 0.10 ppm US. ACGIH Threshold Limit Values, as
amended (03 2014)

TWA 0.08 ppm US. ACGIH Threshold Limit Values, as
amended (03 2014)

IDLH 5 ppm US. NIOSH. Immediately Dangerous to
Life or Health (IDLH) Values, as amended
(10 2017)

Manganese - Fume. - as Mn Ceiling 5mg/m3 | US. OSHA Table Z-1 Limits for Air

Contaminants (29 CFR 1910.1000), as
amended (02 2006)

REL 1 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards, as amended (2005)
STEL 3 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards, as amended (2005)
Manganese - Inhalable TWA 0.1 mg/m3 | US. ACGIH Threshold Limit Values, as
fraction. - as Mn amended (03 2014)
Manganese - Respirable TWA 0.02 mg/m3 | US. ACGIH Threshold Limit Values, as
fraction. - as Mn amended (03 2014)
Manganese IDLH 500 mg/m3 | US. NIOSH. Immediately Dangerous to
Life or Health (IDLH) Values, as amended
(10 2017)

Additional exposure limits under the conditions of use: Canada

Chemical Identity Type Exposure Limit Values Source

Carbon dioxide STEL 30,000 ppm 54,000 mg/m3 | Canada. Alberta OELs (Occupational
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Health & Safety Code, Schedule 1, Table
2), as amended (07 2009)

TWA

5,000 ppm

9,000 mg/m3

Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2), as amended (07 2009)

TWA

5,000 ppm

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

STEL

15,000 ppm

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

TWA

5,000 ppm

Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act), as
amended (03 2011)

STEL

30,000 ppm

Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act), as
amended (03 2011)

STEL

30,000 ppm

Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents), as amended (11 2010)

TWA

5,000 ppm

Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents), as amended (11 2010)

8 HR ACL

5,000 ppm

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21), as
amended (05 2009)

15 MIN
ACL

30,000 ppm

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21), as
amended (05 2009)

TWA

5,000 ppm

9,000 mg/m3

Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment), as amended (09
2017)

STEL

30,000 ppm

54,000 mg/m3

Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment), as amended (09
2017)

Carbon monoxide

TWA

25 ppm

29 mg/m3

Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2), as amended (07 2009)

TWA

25 ppm

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

STEL

100 ppm

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

TWA

25 ppm

Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act), as
amended (03 2011)

TWA

25 ppm

Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents), as amended (07 2010)

8 HR ACL

25 ppm

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21), as
amended (05 2009)

15 MIN
ACL

190 ppm

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21), as
amended (05 2009)

TWA

35 ppm

40 mg/m3

Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
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Work Environment), as amended (09
2017)

STEL 200 ppm 230 mg/m3 | Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment), as amended (09
2017)

Nitrogen dioxide STEL 5 ppm 9.4 mg/m3 | Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2), as amended (07 2009)

TWA 3 ppm 5.6 mg/m3 | Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2), as amended (07 2009)

CEILING 1 ppm Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

TWA 0.2 ppm Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act), as
amended (03 2012)

STEL 5 ppm Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents), as amended (11 2010)

TWA 3 ppm Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents), as amended (11 2010)

8 HR ACL 3 ppm Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21), as
amended (05 2009)

15 MIN 5 ppm Canada. Saskatchewan OELs
ACL (Occupational Health and Safety
Regulations, 1996, Table 21), as
amended (05 2009)

TWA 3 ppm 5.6 mg/m3 | Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment), as amended (09
2017)

Ozone STEL 0.3 ppm 0.6 mg/m3 | Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2), as amended (07 2009)

TWA 0.1 ppm 0.2 mg/m3 | Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2), as amended (07 2009)

TWA 0.05 ppm Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

TWA 0.1 ppm Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

TWA 0.08 ppm Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

TWA 0.2 ppm Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

TWA 0.1 ppm 0.2 mg/m3 | Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents), as amended (07 2010)

STEL 0.3 ppm 0.6 mg/m3 | Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents), as amended (07 2010)

15 MIN 0.15 ppm Canada. Saskatchewan OELs
ACL (Occupational Health and Safety
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Regulations, 1996, Table 21), as
amended (05 2009)

8 HR ACL

0.05 ppm

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21), as
amended (05 2009)

CEILING

0.1 ppm 0.2 mg/m3

Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment), as amended (12
2008)

TWA

0.20 ppm

Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act), as
amended (03 2014)

TWA

0.05 ppm

Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act), as
amended (03 2014)

TWA

0.08 ppm

Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act), as
amended (03 2014)

TWA

0.10 ppm

Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act), as
amended (03 2014)

Manganese - as Mn

TWA

0.2 mg/m3

Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2), as amended (07 2009)

8 HR ACL

0.2 mg/m3

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21), as
amended (05 2009)

15 MIN
ACL

0.6 mg/m3

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21), as
amended (05 2009)

Manganese - Respirable
fraction. - as Mn

TWA

0.02 mg/m3

Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act), as
amended (03 2014)

Manganese - Inhalable
fraction. - as Mn

TWA

0.1 mg/m3

Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act), as
amended (03 2014)

Manganese - as Mn

TWA

0.2 mg/m3

Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents), as amended (06 2015)

Manganese - Fume, total
dust. - as Mn

TWA

0.2 mg/m3

Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment), as amended (09
2017)

Manganese - Respirable. - as
Mn

TWA

0.02 mg/m3

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2018)

Manganese - Total - as Mn

TWA

0.2 mg/m3

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2018)

Additional exposure limits under the

conditions of use: Mexico

Chemical Identity

Type

Exposure Limit Values

Source

Carbon dioxide

VLE-CT

30,000 ppm

Mexico. OELs. (NOM-010-STPS-2014

Chemical Pollutants at the Workplace;

Assessment and Control), as amended
(04 2014)

VLE-PPT

5,000 ppm

Mexico. OELs. (NOM-010-STPS-2014

Chemical Pollutants at the Workplace;

Assessment and Control), as amended
(04 2014)

Carbon monoxide

VLE-PPT

25 ppm

Mexico. OELs. (NOM-010-STPS-2014
Chemical Pollutants at the Workplace;
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Assessment and Control), as amended
(04 2014)

Nitrogen dioxide

VLE-PPT 0.2 ppm Mexico. OELs. (NOM-010-STPS-2014

Chemical Pollutants at the Workplace;
Assessment and Control), as amended
(04 2014)

Ozone

VLE-P 0.1 ppm Mexico. OELs. (NOM-010-STPS-2014

Chemical Pollutants at the Workplace;
Assessment and Control), as amended
(04 2014)

Manganese - as Mn

VLE-PPT 0.2 mg/m3 | Mexico. OELs. (NOM-010-STPS-2014

Chemical Pollutants at the Workplace;
Assessment and Control), as amended
(04 2014)

Appropriate Engineering

Controls

Ventilation: Use enough ventilation and local exhaust at the arc, flame or
heat source to keep the fumes and gases from the worker's breathing zone
and the general area. Train the operator to keep their head out of the
fumes. Keep exposure as low as possible.

Individual protection measures, such as personal protective equipment

General information:

Eyel/face protection:

Exposure Guidelines: To reduce the potential for overexposure, use
controls such as adequate ventilation and personal protective equipment
(PPE). Overexposure refers to exceeding applicable local limits, the
American Conference of Governmental Industrial Hygienists (ACGIH)
Threshold Limit Values (TLVs) or the Occupational Safety and Health
Administration’s (OSHA) Permissible Exposure Limits (PELs). Workplace
exposure levels should be established by competent industrial hygiene
assessments. Unless exposure levels are confirmed to be below the
applicable local limit, TLV or PEL, whichever is lower, respirator use is
required. Absent these controls, overexposure to one or more compound
constituents, including those in the fume or airborne particles, may occur
resulting in potential health hazards. According to the ACGIH, TLVs and
Biological Exposure Indices (BEls) “represent conditions under which
ACGIH believes that nearly all workers may be repeatedly exposed without
adverse health effects.” The ACGIH further states that the TLV-TWA should
be used as a guide in the control of health hazards and should not be used
to indicate a fine line between safe and dangerous exposures. See Section
10 for information on constituents which have some potential to present
health hazards. Welding consumables and materials being joined may
contain chromium as an unintended trace element. Materials that contain
chromium may produce some amount of hexavalent chromium (CrVI) and
other chromium compounds as a byproduct in the fume. In 2018, the
American Conference of Governmental Industrial Hygienists (ACGIH)
lowered the Threshold Limit Value (TLV) for hexavalent chromium from 50
micrograms per cubic meter of air (50 ug/m?3) to 0.2 ug/m3. At these new
limits, CrVI exposures at or above the TLV may be possible in cases where
adequate ventilation is not provided. CrVI compounds are on the IARC and
NTP lists as posing a lung cancer and sinus cancer risk. Workplace
conditions are unique and welding fume exposures levels vary. Workplace
exposure assessments must be conducted by a qualified professional, such
as an industrial hygienist, to determine if exposures are below applicable
limits and to make recommendations when necessary for preventing
overexposures.

Wear helmet or use face shield with filter lens shade number 12 or darker
for open arc processes — or follow the recommendations as specified in
ANSI Z49.1, Section 4, based on your process and settings. No specific
lens shade recommendation for submerged arc or electroslag processes.
Shield others by providing appropriate screens and flash goggles.
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Skin Protection
Hand Protection:

Other:

Respiratory Protection:

Hygiene measures:

Wear protective gloves. Suitable gloves can be recommended by the glove
supplier.

Protective Clothing: Wear hand, head, and body protection which help to
prevent injury from radiation, open flames, hot surfaces, sparks and
electrical shock. See Z49.1. At a minimum, this includes welder's gloves
and a protective face shield when welding, and may include arm protectors,
aprons, hats, shoulder protection, as well as dark substantial clothing when
welding, brazing and soldering. Wear dry gloves free of holes or split
seams. Train the operator not to permit electrically live parts or electrodes
from contacting the skin . . . or clothing or gloves if they are wet. Insulate
yourself from the work piece and ground using dry plywood, rubber mats or
other dry insulation.

Keep your head out of fumes. Use enough ventilation and local exhaust to
keep fumes and gases from your breathing zone and the general area. An
approved respirator should be used unless exposure assessments are
below applicable exposure limits.

Do not eat, drink or smoke when using the product. Always observe good
personal hygiene measures, such as washing after handling the material
and before eating, drinking, and/or smoking. Routinely wash work clothing
and protective equipment to remove contaminants. Determine the
composition and quantity of fumes and gases to which workers are
exposed by taking an air sample from inside the welder's helmet if worn or
in the worker's breathing zone. Improve ventilation if exposures are not
below limits. See ANSI/AWS F1.1, F1.2, F1.3 and F1.5, available from the
American Welding Society, www.aws.org.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance:
Physical state:
Form:

Color:

Odor:

Odor threshold:
pH:

Melting point/freezing point:
Initial boiling point and boiling

range:
Flash Point:
Evaporation rate:

Flammability (solid, gas):
Upper/lower limit on flammability or explosive limits
Flammability limit - upper (%):
Flammability limit - lower (%):
Explosive limit - upper (%):
Explosive limit - lower (%):

Vapor pressure:
Vapor density:
Density:

Steel rod with extruded flux coating.
Solid

Solid

No data available.

No data available.

No data available.

No data available.

No data available.

No data available.

No data available.
No data available.
No data available.

No data available.
No data available.
No data available.
No data available.
No data available.
No data available.
No data available.
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Relative density: No data available.
Solubility(ies)

Solubility in water: No data available.
Solubility (other): No data available.
Partition coefficient (n- No data available.
octanol/water):

Auto-ignition temperature: No data available.
Decomposition temperature: No data available.
Viscosity: No data available.

10. STABILITY AND REACTIVITY

Reactivity: The product is non-reactive under normal conditions of use, storage and
transport.

Chemical Stability: Material is stable under normal conditions.

Possibility of hazardous None under normal conditions.

reactions:

Conditions to avoid: Avoid heat or contamination.

Incompatible Materials: Strong acids. Strong oxidizing substances. Strong bases.

Hazardous Decomposition Fumes and gases from welding and its allied processes such as brazing

Products: and soldering cannot be classified simply. The composition and quantity of

both are dependent upon the metal to which the joining or hot work is
applied, the process, procedure - and where applicable - the electrode or
consumable used. Other conditions which also influence the composition
and quantity of the fumes and gases to which workers may be exposed
include: coatings on the metal being welded or worked (such as paint,
plating, or galvanizing), the number of operators and the volume of the work
area, the quality and amount of ventilation, the position of the operator's
head with respect to the fume plume, as well as the presence of
contaminants in the atmosphere (such as chlorinated hydrocarbon vapors
from cleaning and degreasing activities.)

In cases where an electrode or other applied material is consumed, the
fume and gas decomposition products generated are different in percent
and form from the ingredients listed in Section 3. Decomposition products
of normal operation include those originating from the volatilization,
reaction, or oxidation of the materials shown in Section 3, plus those from
the base metal and coating, etc., as noted above. Reasonably expected
fume constituents produced during arc welding and brazing include the
oxides of iron, manganese and other metals present in the welding
consumable or base metal. Hexavalent chromium compounds may be in
the welding or brazing fume of consumables or base metals which contain
chromium. Gaseous and particulate fluoride may be in the fume of
consumables or flux materials which contain fluoride. Gaseous reaction
products may include carbon monoxide and carbon dioxide. Ozone and
nitrogen oxides may be formed by the radiation from the arc associated
with welding.

11. TOXICOLOGICAL INFORMATION
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General information: The International Agency for Research on Cancer (IARC) has determined
welding fumes and ultraviolet radiation from welding are carcinogenic to
humans (Group 1). According to IARC, welding fumes cause cancer of the
lung and positive associations have been observed with cancer of the
kidney. Also according to IARC, ultraviolet radiation from welding causes
ocular melanoma. IARC identifies gouging, brazing, carbon arc or plasma
arc cutting, and soldering as processes closely related to welding. Read
and understand the manufacturer’s instructions, Safety Data Sheets and
the precautionary labels before using this product.

Information on likely routes of exposure
Inhalation: Potential chronic health hazards related to the use of welding consumables
are most applicable to the inhalation route of exposure. Refer to Inhalation
statements in Section 11.

Skin Contact: Arc rays can burn skin. Skin cancer has been reported.
Eye contact: Arc rays can injure eyes.
Ingestion: Health injuries from ingestion are not known or expected under normal use.

Symptoms related to the physical, chemical and toxicological characteristics

Inhalation: Short-term (acute) overexposure to fumes and gases from welding and
allied processes may result in discomfort such as metal fume fever,
dizziness, nausea, or dryness or irritation of nose, throat, or eyes. May
aggravate pre-existing respiratory problems (e.g. asthma, emphysema).
Long-term (chronic) overexposure to fumes and gases from welding and
allied processes can lead to siderosis (iron deposits in lung), central
nervous system effects, bronchitis and other pulmonary effects.

Information on toxicological effects
Acute toxicity (list all possible routes of exposure)

Oral
Product: Not classified
Specified substance(s):
Iron LD 50 (Rat): 98.6 g/kg
Sodium silicate LD 50 (Rat): 1.1 g/kg
Limestone LD 50 (Rat): 6,450 mg/kg

Copper and/or copper LD 50 (Rat): 481 mg/kg
alloys and compounds

(as Cu)
Dermal
Product: Not classified
Inhalation
Product: Not classified

Repeated dose toxicity
Product: Not classified

Skin Corrosion/irritation
Product: Not classified

Serious Eye Damage/Eye Irritation
Product: Not classified

Respiratory or Skin Sensitization
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Product: Not classified

Carcinogenicity
Product: Arc rays: Skin cancer has been reported.

IARC Monographs on the Evaluation of Carcinogenic Risks to Humans:
Carbon black Overall evaluation: 2B. Possibly carcinogenic to humans.

US. National Toxicology Program (NTP) Report on Carcinogens:
Carbon black Known To Be Human Carcinogen.

US. OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050):
No carcinogenic components identified

Germ Cell Mutagenicity

In vitro

Product: Not classified
In vivo

Product: Not classified

Reproductive toxicity
Product: Not classified

Specific Target Organ Toxicity - Single Exposure
Product: Not classified

Specific Target Organ Toxicity - Repeated Exposure
Product: Not classified

Aspiration Hazard
Product: Not classified

Other effects: Organic polymers may be used in the manufacture of various welding
consumables. Overexposure to their decomposition byproducts may result
in a condition known as polymer fume fever. Polymer fume fever usually
occurs within 4 to 8 hours of exposure with the presentation of flu like
symptoms, including mild pulmonary irritation with or without an increase in
body temperature. Signs of exposure can include an increase in white
blood cell count. Resolution of symptoms typically occurs quickly, usually
not lasting longer than 48 hours.

Symptoms related to the physical, chemical and toxicological characteristics under the condition of use
Inhalation:
Specified substance(s):
Manganese Overexposure to manganese fumes may affect the brain and central
nervous system, resulting in poor coordination, difficulty speaking, and arm
or leg tremor. This condition can be irreversible.

Additional toxicological Information under the conditions of use:

Acute toxicity

Inhalation

Specified substance(s):
Carbon dioxide LC Lo (Human, 5 min): 90000 ppm
Carbon monoxide LC 50 (Rat, 4 h): 1300 ppm

Nitrogen dioxide LC 50 (Rat, 4 h): 88 ppm
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Ozone LC Lo (Human, 30 min): 50 ppm

Other effects:

Specified substance(s):
Carbon dioxide Asphyxia
Carbon monoxide Carboxyhemoglobinemia
Nitrogen dioxide Lower respiratory tract irritation

12. ECOLOGICAL INFORMATION

Ecotoxicity
Acute hazards to the aquatic environment:
Fish
Product: Not classified
Specified substance(s):
Sodium silicate LC 50 (Western mosquitofish (Gambusia affinis), 96 h): 1,800 mg/I
Copper and/or copper LC 50 (Fathead minnow (Pimephales promelas), 96 h): 1.6 mg/I
alloys and compounds
(as Cu)
Aquatic Invertebrates
Product: Not classified
Specified substance(s):
Manganese EC 50 (Water flea (Daphnia magna), 48 h): 40 mg/I
Sodium silicate EC 50 (Water flea (Ceriodaphnia dubia), 48 h): 22.94 - 49.01 mg/I
Copper and/or copper EC 50 (Water flea (Daphnia magna), 48 h): 0.102 mg/I
alloys and compounds
(as Cu)
Chronic hazards to the aquatic environment:
Fish
Product: Not classified

Aquatic Invertebrates
Product: Not classified

Toxicity to Aquatic Plants

Product: Not classified

Specified substance(s):
Copper and/or copper LC 50 (Green algae (Scenedesmus dimorphus), 3 d): 0.0623 mg/l
alloys and compounds
(as Cu)

Persistence and Degradability
Biodegradation
Product: No data available.

Bioaccumulative potential
Bioconcentration Factor (BCF)

Product: No data available.

Specified substance(s):
Copper and/or copper Blue-green algae (Anacystis nidulans), Bioconcentration Factor (BCF):
alloys and compounds 36.01 (Static)
(as Cu)

Mobility in soil: No data available.
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‘13. Disposal considerations

General information:

Disposal instructions:

Contaminated Packaging:

The generation of waste should be avoided or minimized whenever
possible. When practical, recycle in an environmentally acceptable,

regulatory compliant manner.

Dispose of non-recyclable products in

accordance with all applicable Federal, State, Provincial, and Local

requirements.

Disposal of this product may be regulated as a Hazardous Waste. The
welding consumable and/or by-product from the welding process (including,
but not limited to slag, dust, etc.) may contain levels of leachable heavy
metals such as Barium or Chromium. Prior to disposal, a representative
sample must be analyzed in accordance with US EPA's Toxicity
Characteristic Leaching Procedure (TCLP) to determine if any constituents
exist above regulated threshold levels. Discard any product, residue,
disposable container, or liner in an environmentally acceptable manner

according to Federal, State and Local Regulations.

Dispose of contents/container to an appropriate treatment and disposal
facility in accordance with applicable laws and regulations, and product

characteristics at time of disposal.

14. TRANSPORT INFORMATION

DOT

UN Number:

UN Proper Shipping Name:

Transport Hazard Class(es)
Class:
Label(s):

Packing Group:

Marine Pollutant:

IMDG
UN Number:
UN Proper Shipping Name:
Transport Hazard Class(es)
Class:
Label(s):
EmS No.:
Packing Group:
Marine Pollutant:

IATA
UN Number:
Proper Shipping Name:

Transport Hazard Class(es):

Class:

Label(s):
Packing Group:
Marine Pollutant:
Cargo aircraft only:

TDG

UN Number:

UN Proper Shipping Name:
Transport Hazard Class(es)

NOT DG REGULATED

NR

No

NOT DG REGULATED

NR

No

NOT DG REGULATED

NR

No
Allowed.

NOT DG REGULATED
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Class: NR

Label(s): -
Packing Group: -
Marine Pollutant: No

15. REGULATORY INFORMATION

US Federal Regulations
TSCA Section 12(b) Export Notification (40 CFR 707, Subpt. D)
None present or none present in regulated quantities.

US. OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050)
None present or none present in regulated quantities.

CERCLA Hazardous Substance List (40 CFR 302.4):

Chemical Identity Reportable quantity

Manganese Included in the regulation but with no data values. See
regulation for further details.

Copper and/or copper alloys and 5000Ibs.

compounds (as Cu)

Superfund Amendments and Reauthorization Act of 1986 (SARA)
Hazard categories
Not classified
Not classified

SARA 302 Extremely Hazardous Substance
None present or none present in regulated quantities.

SARA 304 Emergency Release Notification
None present or none present in regulated quantities.

SARA 311/312 Hazardous Chemical
Chemical Identity Threshold Planning Quantity

SARA 313 (TRI Reporting)
Reporting threshold Reporting threshold for

Chemical Identity for other users manufacturing and processing
Manganese 10000 Ibs 25000 Ibs.

Clean Water Act Section 311 Hazardous Substances (40 CFR 117.3)
None present or none present in regulated quantities.

Clean Air Act (CAA) Section 112(r) Accidental Release Prevention (40 CFR 68.130):
None present or none present in regulated quantities.

US State Regulations
US. California Proposition 65
WARNING

Cancer - www.P65Warnings.ca.gov

WARNING: This product contains or produces a chemical known to the State of California to cause cancer and
birth defects (or other reproductive harm). (California Health & Safety Code Section 25249.5 et seq.)
WARNING: Cancer and Reproductive Harm — www.P65Warnings.ca.gov
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US. New Jersey Worker and Community Right-to-Know Act
Chemical Identity
Iron oxide
Manganese
Magnesite
Carbon black

US. Massachusetts RTK - Substance List
Chemical Identity
Nickel
Chromium and chromium alloys or compounds (as Cr)

US. Pennsylvania RTK - Hazardous Substances
Chemical Identity
Iron oxide
Manganese
Carbon black

US. Rhode Island RTK
No ingredient regulated by RI Right-to-Know Law present.

Canada Federal Regulations
List of Toxic Substances (CEPA, Schedule 1)

Chemical Identity
Iron oxide

Export Control List (CEPA 1999, Schedule 3)
Not Regulated

National Pollutant Release Inventory (NPRI)
Canada. National Pollutant Release Inventory (NPRI) Substances, Part 5, VOCs with Additional
Reporting Requirements

NPRI PT5 Not Regulated
Canada. National Pollutant Release Inventory (NPRI) (Schedule 1, Parts 1-4)
NPRI Not Regulated

Greenhouse Gases
Not Regulated

Controlled Drugs and Substances Act

CA CDSI Not Regulated
CA CDSII Not Regulated
CA CDSll Not Regulated
CA CDSIV Not Regulated
CA CDSV Not Regulated
CA CDSVII Not Regulated
CA CDsVII Not Regulated

Precursor Control Regulations
Not Regulated

Mexico. Substances subject to reporting for the pollutant release and transfer registry (PRTR): Not applicable
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Inventory Status:

Australia AICS: One or more components are not listed or are exempt from listing.
Canada DSL Inventory List: One or more components are not listed or are exempt from listing.
EINECS, ELINCS or NLP: One or more components are not listed or are exempt from listing.
Japan (ENCS) List: One or more components are not listed or are exempt from listing.
China Inv. Existing Chemical Substances: One or more components are not listed or are exempt from listing.
Korea Existing Chemicals Inv. (KECI): One or more components are not listed or are exempt from listing.
Canada NDSL Inventory: One or more components are not listed or are exempt from listing.
Philippines PICCS: One or more components are not listed or are exempt from listing.
US TSCA Inventory: One or more components are not listed or are exempt from listing.
New Zealand Inventory of Chemicals: On or in compliance with the inventory

Japan ISHL Listing: One or more components are not listed or are exempt from listing.
Japan Pharmacopoeia Listing: One or more components are not listed or are exempt from listing.
Mexico INSQ: One or more components are not listed or are exempt from listing.
Ontario Inventory: One or more components are not listed or are exempt from listing.
Taiwan Chemical Substance Inventory: On or in compliance with the inventory

16. OTHER INFORMATION

Definitions:
Revision Date: 09/05/2019
Further Information: Additional information is available by request.
Disclaimer: The Lincoln Electric Company urges each end user and recipient of this SDS

to study it carefully. See also www.lincolnelectric.com/safety. If necessary,
consult an industrial hygienist or other expert to understand this information
and safeguard the environment and protect workers from potential hazards
associated with the handling or use of this product. This information is
believed to be accurate as of the revision date shown above. However, no
warranty, expressed or implied, is given. Because the conditions or methods
of use are beyond Lincoln Electric’s control, we assume no liability resulting
from the use of this product. Regulatory requirements are subject to change
and may differ between various locations. Compliance with all applicable
Federal, State, Provincial, and local laws and regulations remain the
responsibility of the user.

© 2019 Lincoln Global, Inc. All Rights Reserved.
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MATERIAL SAFETY DATA SHEET

Product name: Hilti Lithium-lon batteries

Description: Rechargeable Lithium-lon batteries for power tools

Supplier: Hilti, Inc. P.O. Box 21148, Tulsa, OK 74121

Emergency # (Chem-Trec.): 1800 424 9300 (USA, PR, Virgin Islands, Canada); 703 527 3887 (Other countries)

INGREDIENTS AND EXPOSURE LIMITS

This product is regarded as an "Article" by definition under OSHA Regulation, 29CFR 1910.1200(c). This product contains a positive
electrode (lithium cobalt oxide), a negative electrode (graphite) and electrolyte (ethylene carbonate, diethyl carbonate and lithium
hexafluorophosphate). The physical form of the product, however, precludes exposure to workers under normal conditions of use.

PHYSICAL DATA

Appearance: Red/Black plastic case. Odor: Not applicable.
Vapor Density: (air =1) Not applicable. Vapor Pressure: Not applicable.
Boiling Point: Not applicable. VOC Content: Not applicable.
Evaporation Rate: Not applicable. Solubility in Water: Not applicable.
Specific Gravity: Not determined. pH: Not determined.

FIRE AND EXPLOSION HAZARD DATA

Flash Point: Not applicable. Flammable Limits: Not applicable.
Extinguishing Media: Carbon Dioxide, Dry Chemical, Foam, Water.
Special Fire Fighting None known. Always use a self-contained breathing apparatus when fighting fires involving
Procedures: chemicals.
Unusual Fire and Explosion None expected.
Hazards:
REACTIVITY DATA
Hazardous Polymerization: Will not occur. Stability: Stable.
Incompatibility: Strong oxidizers/strong acids.
Decomposition Products: Thermal decomposition can yield toxic and acrid gases.
Conditions to Avoid: See “Handling and Storing Precautions” below.

HEALTH HAZARD DATA

Known Hazards: None known.

Signs and Symptoms of None anticipated.

Exposure:

Routes of Exposure: None anticipated from proper use of this product.
Carcinogenicity: Not applicable. See spill procedures.

Medical Conditions None expected.

Aggravated by Exposure:



EMERGENCY AND FIRST AID PROCEDURES

Under normal conditions of use, no exposure(s) should occur. The Emergency and First Aid Procedures are only
applicable where there has been an exposure to electrolyte which has leaked from a damaged battery

Eyes:
Skin:
Inhalation:
Ingestion:

Other:

Ventilation:

Eye Protection:

Skin Protection:

Respiratory Protection:

Flush with plenty of water. Contact a physician if symptoms occur.
Wash with soap and water. Contact a physician if symptoms occur.
Move victim to fresh air. Contact a physician if symptoms persist.
Contact a physician immediately.

Referral to a physician is recommended if there is any question about the seriousness of the
injury/exposure.

CONTROL MEASURES AND PERSONAL PROTECTIVE EQUIPMENT

General (natural or mechanically induced fresh air movements).

Not required for handling the battery pack; however, safety glasses with side shields
recommended while using most powered hand tools.

Not required

Not normally required. However, in some instances, dusts generated while drilling/sawing may
necessitate the use of respiratory protection.

PRECAUTIONS FOR SAFE HANDLING AND USE

Handling and Storing
Precautions:

Spill Procedures:

Store in a cool dry place less than 95° F. Exposure to excessive heat and humidity and storage
above 100° F will shorten the shelf life of this product. Keep out of reach of children. For
industrial use only.

If the battery integrity is destroyed by accident, (for example crushing) and the contents are
released, do not touch spilled material. Take up with sand or other absorbent and place in
container for disposal. Contact with battery contents may cause skin irritation and/or corrosive
eye damage. If skin contact occurs, wash affected areas thoroughly with soap and water. Get
medical attention if irritation develops. If eye contact occurs, flush thoroughly with running water
for at least 15 minutes, while holding eyelids open. Get prompt medical attention.

REGULATORY INFORMATION

Hazard Communication:
HMIS Codes:
DOT Shipping Name:

IATA Shipping Name:
TSCA Inventory Status:

SARA Title lll, Section 313:

EPA Waste Code(s):
Waste Disposal Methods:

This product is regarded as an “Article” by OSHA definition.
Health 0, Flammability 0, Reactivity 0, PPE A

Not regulated, but require the following label for ground shipment, “Lithium Batteries Forbidden
for Transport Aboard Aircraft & Vessels.”

Lithium Battery, 9, UN3480, PGl
Chemical components listed on TSCA inventory.

This product is considered to be an "Article", therefore, it is not subject to reporting under Section
313 of SARA Title Il (40 CFR Part 372).

N/A

Batteries may be returned to Hilti by contacting the local salesperson, returning it to the local Hilti
Center, or calling the toll free number (1-800-879-8000) where a Customer Service
Representative will provide return instructions. DO NOT DISPOSE IN THE TRASH. Place tape
over any exposed terminals to prevent inadvertent short-circuit during transportation.

CONTACTS

Customer Service:
Health / Safety:

Emergency # (Chem-Trec):

1 800 879 8000 Technical Service: 1 800 879 8000
1 800 879 6000 Jerry Metcalf (x1003704)

1 800 424 9300 (USA, PR, Virgin Islands, Canada); 001 703 527 3887 (other countries)

The information and recommendations contained herein are based upon data believed to be correct; however, no guarantee or
warranty of any kind expressed or implied is made with respect to the information provided.
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1. PRODUCT IDENTIFICATION

CHEMICAL NAME; CLASS: NITROGEN/HYDROGEN GAS MIXTURE

CHEMICAL FAMILY: Inorganic Flammable Gas Mixmure PRODUCT USE: Research Ges
MANUFACTURER

MATHESON TRI-GAS, INC.

150 ALLEN ROAD, Ste 302
BASKING RIDGE, NJ 07920
USA

Phone: 973/257-1100

EMERGENCY PHONE: CHEMTREC (US. DOMESTIC): 1-800-424-9300
CHEMTREC (NTERNATIONAL: 1.703-527-3887
CANUTEC (CANADA): 1-61

3.996-6666
NOTE. MM\SM\W&W& nmuumwwmmwmmmma-tmmmawummmmm
wmmmﬂdm-&ummmnsosmmmmmmmmm

explosively. Reactlvity Hazards: This gas mixture is not reactive. Environmental Hazards: Release of |
this mixture is not expected to cause environmental harm. Emergency Response Congslderations: Provide
adequale fire protection during emergency response. ‘

SYMPTOMS OF OVER-EXPOSURE BY ROUTE OF EXPOSURE: The most significant route of over-exposure
for this pmdudlsbyhhalaﬁon. ]

INHALATION:  High concentrations of this gas mixture can cause an oxygen-deficient environment,
espedally if released in a pooﬂy-ventilated area (e.g., an enclosed or confined space). Individuals
breathing such an atmosphere may experience symptoms which include headaches, ringing in ears,
dizziness, drowsiness, unconsclousness, nausea, vomiting, and depression of all the senses. Under some
circumstances of overaxposure, death may occur. The effects associaled with various levels of oxygen are

as follows:
CONCENTRATION OF OXYGEN OBSERVED EFFECT
12-16% Oxygen: Breathing and puise ate increase, muscular coardination slightly disturbed.
10-14% Oxygert Emotional upset, abnomal fatigue, disturbed respiration.
§-10% Oxygem: Nausea, vomiting, caliapse, of loss of consGousness.
Below 8% Convulsive movements, possible respiratory collapse, and death.

WARNING: Exposure to atmospheres containing 8-10% or less oxygen will bring ahout unconsciousness
without waming and so quickly that individuals cannot help or protect themsetves. Lack of sufficient oxygen
may cause serious Injury or death.

1t should be noted that before adverse health effects of suffocation could GCCur. the lower flammability
imits of the components of this gas mixture in air may be exceeded, possibly causing an explosive
atrnosphere as wellas an oxygen-deficient environment.
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2. HAZARD IDENTIFICATION (Continued)

CONTACT WITH SKIN or EYES: Contact with rapldly expanding gases (which are released under high
) ) may cause frostbite.
SKIN ABSORPTION: No component of this gas mixture presents a hazard of skin absorption.
HEALTH EFFECTS OR RISKS FROM EXPOSURE: Over-exposure fo this gas mixture may cause the
following health effects:

ACUTE: The most significant hazard associated with this gas mixture is inhalation of oxygen-deficient
atmospheres. Symptoms of oxygen deficiency include ringing in ears, headaches, shoriness of breath,
wheezing, dizziness, indigestion, and nausea. At high concentrations, unconscicusness or death may

CHRONIG: Chronic exposure to oxygen-daficient atmospheres (below 18% oxygen In air) may affect the
heart and nervous system.

TARGET ORGANS: ACUTE: Respiratory system. CHRONIC: Central nervous system, cardiac system.
HMIS RATING: HEALTHHAZARD =0 FLAMMABILITY HAZARD =4  PHYSICAL HAZARD =0

Hazard Scale: 0= Minimal 1 = Slight 2 = Moderate 3 = Serious 4 = Severe °Chronic Hazard
. 3. COMPOSITION and INFORMATION ON INGREDIENTS

(10,000 pprn ® 1%)

CHEMICAL NAME CAS$ mde %
Hydrogen 1333-740 5.8-80.9%
Nitrogan T727-37-9 Balonce

4. FIRST-AID MEASURES

GENERAL INFORMATION: Remove to fresh air, as quickly as possible. Only trained personne! should
administer supplemental oxygen and/or cardio-pulmonary resuscitation, it necessary. Seak medical attantion
immediataly.

SKIN EXPOSURE: If releasa of this gas mixture has resulted In frostbite, warm affected area siowty. Seek
immediate medical attenticn. ;

EYE EXPOSURE: If releasa of this gas mixture has affected the eyes, seek immediate medical attention.

THERMAL BURNS: In the event personnel are bumed as a result of a Ethytene release, if bums are first
degree or sacond degree with closed blisters, flush area with cold water until paln subsides. Apply toose,
moist, sterile dressings, and bandage. Treat for shock. If bums are second degree with open blisters or third
degree, apply loose, dry, sterile dressings and bandage. Treat for shock. Transport victim Immediately to
hospital or emergency center. Bums over an area of 20% or more of body are life-threatening, medical
attention should be immediately sought. .

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: Pre-existing respiratory conditions may be
aggravated by overexposure to this gas mixture.

5. FIRE-FIGHTING MEASURES

FLASH POINT: Not applicable for a flammable gas.

AUTOIGNITION TEMPERATURE: Not determined for mixture. NFPA RATING
For Hydrogen: 500-571°C (932-1059.8°F) FLAMWARITY

FLAMMABLE LIMITS (In alr by volume, %): Not determined for

mixture. The following are available for the flammabie compaonent:

HYDROGEN
Lower (LEL): 4,0% Upper (UEL): 75.0% weALTH SaTABLITY
FIRE EXTINGUISHING MATERIALS: Extingulsh fires of this gas

mixture by shutting-off the source of gas. Use water spray to cool
fire-exposed structures and equipment.
FIRE EXTINGUISHING MATERIALS NOT TO BE USED: Water
may be ineffective to extinguish fires involving Hydrogen. TR

Hazard Scaie: 0= Minimal 1= Slight 2 = Modemats
3 = Sarious 4 3 Sevars
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5. FIRE-FIGHTING MEASURES (Continued)

UNUSUAL FIRE AND EXPLOSION HAZARD: DANGERI This gas is extremely flammable and readily forms
explosive mixtures with air over a very wide range. If released into a confined space, an extreme fire hazard
exists.

EXPLOSION SENSITIVITY TO MECHANICAL IMPACT: Not sensitive.

EXPLOSION SENSITIVITY TO STATIC DISCHARGE: Static discharge may cause this gas mixture to ignite
explosively.

SPECIAL FIRE-FIGHTING PROCEDURES: Evacuate all personne! from danger area. Immediately cocl
cylinders with water spray from maximum distance, taking care to NOT extinguish flames if source of gas has
not been stopped. Stop the leak and flow of gas before extinguishing fire. If release is still occurming,
explosive re-ignition-may occur. In event that fire is extinguished before the leak is stopped, attempt to
increasae ventilation to area to prevent formation of explosive air/gas mixtures. Incipient fira responders should
wear eye protection. Structural fire fighters must wear Self-Contained Breathing Apparatus and full protective
equipment. When cool, move cyfinders from fire area if this can ba done without risk to firefighters. Other
information for pre-planning can be found in the American Petroleum !nstitute Publications 2510 and 1510A,
and the North American Emergency Response Guidebook (Guide Number 115).

6. ACCIDENTAL RELEASE MEASURES -

LEAK RESPONSE: Evacuate immediate area. Uncontrolled releases should be responded to by trained

personne! using pre-planned procedures. Eliminate any possible source of ignition and provide maximum
explosion-proof ventilation, Proper protective equipment, inciuding fire protection, should be used in the event
of a significant release from a single cylinder. Use only non-sparking tools. Call CHEMTREC (1-800-424-
9300) for emergency assistance. Orif in Canada, call CANUTEC (613-586-6666).
Attempt to close the main source valve prior to entering the area. If this does not stop the release (or if it is not
possible to reach the valve), allow the gas to release in-placecrremoveiltoasafeamandﬂowmegasto
be released there. Protect personnel attempting to shut-off with water spray. Monitor the surrounding area for
combustible gas levels and the level of Oxygen. The atmosphere must have not more than 10% of the LEL of
each component gas (see Section 5, Fire-Fighting Measures) and at least 19.5 percent Oxygen before non-
emergency persennel can be allowed in the area without Self-Contained Breathing Apparatus and fire
protection.

7. HANDLING and USE

WORK PRACTICES AND HYGIENE PRACTICES:

Do not eat or drink while handling chemicals.

Be aware of all potential exposure symptoms; exposures to a fatal oxygen-deficient atmosghere could accur
without any significant waming symptoms.

All work operations should be monitored in such a way that emergency perscnnel can be immediately
contacted in the event of a release.

Workers who handle this gas mixture should wear protective clothing, as listed in Section 8 (Exposure
Controls and Personal Protection).

If ventilation controls are not adequate to provide sufficient oxygen content, proper respiratory protection
equipment should be provided and workers using such equipment should be carefully trained n its
operation and limitations.

Precautions must always be taken to prevent suck-back of foreign materials into the cylinder by using a
check-valve, or vacuum break, since suck-back may cause dangerous pressure changes within the
cylinder.

STORAGE AND HANDLING PRACTICES:

Cylinders shouid be stored upright and be firmly secured to prevent falling or being knocked-over. Cylinders
can be stored in the open, but in such cases, should be protected against extremes of weather-and from
the dampness of the ground to prevent rusting. Cylinders should be stored in dry, well-ventilated areas
away from sources of heat or ignition. Do net allow the area where cylinders are stored to exceed 52°C
{125°F).
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7. HANDLING and USE (Continued)

STORAGE AND HANDLING PRACTICES (continued):

Cylinders should be separated from oxygen cylinders, or other oxidizers, by a minimum distance of 20 &., or
by a bartier of non-combustible material at least 5 f. high, having a firevesistance rating of at least 0.5
hours. Isolate from cther incompatible chemicals (refer to Section 10, Stability and Reactivity). Storage
areas must meet National Electrical Codes for Class 1 Hazardous Areas. Post “No Smoking or Open
Flames"® signs in storage or use areas. Consider leak detection and alam for storage and use areas.
Have appropriate extinguishing equipment in storage area (i.e. sprinkler system, portable fire
extinguishers). .

SPECIAL PRECAUTIONS FOR HANDLING GAS CYLINDERS: Compressed gases can present significant
safety hazards. The fallowing rules are applicable to work situations in which cylinders are being used.

Before Use: Move cylinders with 3 suitable hand-truck. Do not drag, slide or roll cylinders. Do not drop
cylinders or permit them to strike each cther. Secure cylinders firmly. Leave the valve protection cap
(where provided) in-place until cylinder is ready for use.

During Use: Use designated CGA fittings and other support equipment. Do not use adapters. Do not use
cils or grease on gas-handling fittings or equipment. immediately contact the supplier if there are any
difficulties associated with operating the cylinder valve. Never insert an cbject (e.g wrench, screwdriver, pry
bar, etc.) into valve cap openings. Doing so may damage the valve, causing a leaek to occur. Use an
adjustable strap wrench to remove over-tight or rusted caps. Never strike an arc, on a compressed gas
cylinder or make a cylinder part of and electric circuit.

After Use: Close main cylinder valve. Replace valve protection cap. Close valve after each use and when
emply. Mark empty cylinders "EMPTY".

PROTECTIVE PRACTICES DURING MAINTENANCE OF CONTAMINATED EQUIPMENT: Refer to current

CGA Guidelines for information on protective practices during maintenance of contaminated equipment.

8. EXPOSURE CONTROLS - PERSONAL PROTECTION

VENTILATION AND ENGINEERING CONTROLS: Use with adequate, explosion-proof ventilation to ensure
compliance with exposure limits described in this section. Local exhaust ventilation is preferred, because it
prevents dispersion of this gas mixture into the work place by eliminating it at its sourcea. Iif appropriate, install
automatic monitoring equipment to detect the level of Oxygen and the presence of potentially explosive air-
gas mixtures. .

EXPOSURE LIMITS:
CHEMICAL NAME CAS # EXPOSURE LIMITS IN AIR
ACGIH-TLVs OSHA-STELs NIOSH-RELs NIOSH OTHER
TWA STEL TWA l STEL TWA STEL IDWH
ppm ppm PR PP Ppm £pm ppm Ppm -
Hydrogen 74828 There g na specific expasw imits for Hydrogen. Hydragen is @ simple asphyxiant (SA). Oxypen feveis
should be maintained sbove 18.5%.
Netrogen T727-31-9 There are no spectfic expasura mits for Nitrogen. Nitrogen s a simple asphyxiant (SA). Oxygen tevels
shouild ba maintainad above 19.5%.

. Soa Section 18 for Definitions of Terms Used.

RESPIRATORY PROTECTION: Maintain the Oxygen level above 19.5% in the workplace. If necessary, use
only respiratory protection authorized in the U.S. Fedaral OSHA Respiratory Protection Standard (29 CFR
1910.134), or equivalent U.S. State standards and Canadian CSA Standard Z54.4-93. Oxygen levels below
19.5% are considered IDLH by OSHA. In such atmospheres, usa of a full-facepiece pressure/demand SCBA
or a full facepiece, supplied air respirator with auxiliary self-contained air supply is required under OSHA's
Respiratory Protection Standard (1810.134-1998).

EYE PROTECTION: Splash goggles or safety glasses. If necessary, refer to U.S. OSHA 29 CFR 1910.133 or
and the Canadian CSA Standard Z94.3-M1982, Industrial Eye and Face Protactors.

HAND PROTECTION: Wear mechanically-resistant gloves when handling cylinders containing this gas
mixture. if necessary, refer to U.S. OSHA 29 CFR 1910.138, or appropriate Standards of Canada.
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8. EXPOSURE CONTROLS - PERSONAL PROTECTION (Continued)

BODY PROTECTION: Use body protection appropriate for task. Transfer of large quantities under pressure
may require protective equipment appropriate to the task. If necessary, refer to the OSHA Technical Manual
(Section VII: Personal Protective Equipment) or appropriate Standards of Canada. If a hazard of injury to
the feet exists due to falling cbjects, rolling cbjects, where objects may pierce the soles of the feet or where
employee’s feet may be exposed to electrical hazards, use foot protection, as described in U.S. OSHA 28
CFR 1910.136 and the Canadian CSA Standard 2195-02, Protective Foolwear.

ENVIRONMENTAL EXPOSURE CONTROLS: Controls should be engineered to pravent release to the
enviranment, including procedures to prevent spills, atmospheric release and release to waterways.

9. PHYSICAL and CHEMICAL PROPERTIES

“The following information s for Hydrogen, the main component of this gas mixture:
GAS DENSITY: 0.00521 /cu ft (0.08342 kg/m’) EVAPORATION RATE (nBuAc = 1): Not applicable.

SPECIFIC GRAVITY (alr = 1); 0.06860 FREEZING POINT: -259.2°C (-434.55°F)
SOLUBILITY IN WATER: 0.019 BOILING POINT (@ 1 atmos.): -252.8°C (423.9°F)
EXPANSION RATIO: Not applicable. SPECIFIC VOLUME (ft'/ib): 192.0

ODOR THRESHOLD: Not appiicable. MOLECULAR WEIGHT: 2.016

VAPOR PRESSURE (psaia): Not applicable.
COEFFICIENT WATER/OIL DISTRIBUTION: Not applicable.
The following information is pertinent to this preduct:
APPEARANCE, ODOR AND COLOR: This gas mixture is colorless and odorteas. :
HOW TO DETECT THIS SUBSTANCE (waming properties): There are no distinct waming properties
this gas mixture. In terms of leak detection, fittings and joints can be painted with a seap salution to detect
leaks, which will be indicated by a bubble formation.

10. STABILITY and REACTIVITY

STABILITY: Stable at standard temperatures and pressures,

DECOMPOSITION PRODUCTS: When ignited in presence of oxygen, this gas mixture wil bum, proeducing
carbon monoxide and carbon dloxide.

MATERIALS WITH WHICH SUBSTANCE IS INCOMPATIBLE: The Hydrogen component s incompatible
with strong oxidizers, halogen compounds (e.g. bromine, chlorine, fiucrine), lithium, nitrogen trifiuoride,
oxygen diflucride. Finely divided platinum and some other metals will cause hydrogen to react explosively
with oxygen in air. The Nitragen component Is inert.

HAZARDOUS POLYMERIZATION: Wil not occur.

CONDITIONS TO AVOID: Contact with Incompatible material, heat, spark or flame. Cylinders exposed to high
temperatures or direct flame can rupture or burst.

11. TOXICOLOGICAL INFORMATION

TOXICITY DATA: Nitrogen and Hydrogen are simple asphyxiants (SA), which act to displace oxygen in tha .
environmant. No toxicity data are available.

CARCINOGENIC POTENTIAL OF COMPONENTS: The components of this gas mixture are not found on the

following lists: U.S. EPA, U.S. NTP, U.S. OSHA, U.S. NIOSH, GERMAN MAK, IARC, or ACGIH, and
- therefore are not considered to be, nor suspected to be a cancer-causing agent by these agencies,

IRRITANCY OF PRODUCT: This gas mixture is not initating to contaminated tissue.

SENSITIZATION TO THE PRODUCT: The components of this product are not known to be skin or respiratory

sensitizers.
REPRODUCTIVE TOXICITY INFORMATION: Listed below is information conceming the effects of the

components of this gas mixture on the human reproductive system.

Mutagenicity: This gas mixture Is not reported to cause mutagenic effects in humans.
Embryoloxicity: This gas mixture is not reported to cause embryotoxic effects in humans.
Teratogenicity: This gas mixture is not reparted o cause teratogenic offects in humans.
Repreductive Toxicity: This gas mixture is not reported to cause advarse reproductive effects in humans.

BIOLOGICAL EXPOSURE INDICES (BEls): Currently, there are no Biological Exposure Indices (BEls)

determined for the components of this gas mixture.
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12. ECOLOGICAL INFORMATION

ENVIRONMENTAL STABILITY: This gas mixture will be dissipated rapidly in well-ventilated areas.

EFFECT OF MATERIAL ON PLANTS or ANIMALS: Any adversa effect on animals would be related to
axygen deficient environments. -

EFFECT OF CHEMICAL ON AQUATIC LIFE: No an adverse effect from this gas mixture on aquatic life is
expected.

13. DISPOSAL CONSIDERATIONS

PREPARING WASTES FOR DISPOSAL: Waste disposal must be in accordance with appropriate Federal,
State, and local regulations. Retum cylinders with any residual product to Mathescn Tri-Gas. Do not dispose
of locally.

14. TRANSPORTATION INFORMATION

U.S. DEPARTMENT OF TRANSPORTATION REGULATIONS: This product is classified as dangerous
goods, per U.S. DOT regulations, under 48 CFR 172.101. :

PROPER SHIPPING NAME: Compressed gases, flammable, n.0.s. (Hydrogen, Nirogen)
HAZARD CLASS NUMBER and DESCRIPTION: 2.1 (Flanumable Gas)

UN IDENTIFICATION NUMBER: UN 1954

PACKING GROUP: Not Agplicable

0.0.T HAZARD LABEL: Class 2.1 (Flammable Gas)

NORTH AMERICAN EMERGENCY RESPONSE GUIDEROOK NUMBER (2004): 115

MARINE POLLUTANT: The components of this gas mixiure are not classified by the DOT as a Marine Pollutants (as
defined by 45 CFR 172.101, Appendix 8).

SPECIAL SHIPPING INFORMATION: Cylinders should be transparted in a secure pasition, in a well-ventilated vehicle.
The transportation of compressed gas cylinders in automabiles or in closed-body vehicles present serious safety
hazards and should be discauraged.

NOTE: Shipment of compressed gas cylinders which have not been filled with the cwner's consent is a violation of
Federal law (49 CFR, Part 173.301(b). .

TRANSPORT CANADA TRANSPORTATION OF DANGEROUS GOODS REGULATIONS: This gas mixture
is classified as dangerous goeds, per regulations of Transport Canada.

PROPER SHIPPING NAME: Compressed gases, flammable, n.o.s. (Hydregen, Nitrogen)
HAZARD CLASS NUMBER and DESCRIPTION: 2.1 (Flammable Gas)

UN IDENTIFICATION NUMBER: UN 1954

PACKING GROUP: Not Applicable

HAZARD LABEL: Class 2.1 (Flammabla Gas)

SPECIAL PROVISIONS: 16

EXPLOSIVE LIMIT AND LIMITED QUANTITY INDEX: 0.125

ERAP INDEX: 3000

PASSENGER CARRYING SHIP INDEX: Forbidden

PASSENGER CARRYING ROAD VEHICLE OR PASSENGER CARRYING RAILWAY VEHICLE INDEX: Forbidden
NORTH AMERICAN EMERGENCY RESPONSE GUIDEBOOK NUMBER (2004): 115

NOTE: Shipment of compressed gas cylinders via Public Passenger Road Vehicle is a violation of Canadian law
(Transport Canada Transportation of Dangerous Goods Act, 1882).

15. REGULATORY INFORMATION

ADDITIONAL U.S. REGULATIONS:

U.S. SARA REPORTING REQUIREMENTS: No component of this product Is subject to the reporting

requirements of Secticns 302, 304 and 313 of Title Ill of the Superfund Amendments and Reauthorization
Act.
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15. REGULATORY INFORMATION (Continued)

ADDITIONAL U.S. REGULATIONS (continued):

U.S. SARA THRESHOLD PLANNING QUANTITY: There are no specific Thrashold Planning Quantities for
the components of this product. The default Federal MSDS submission and inventory requirement filing
thrashotd of 10,000 Ibs (4,540 k) therefore applies, per 40 CFR 370.20.

U.S. SARA HAZARD CATEGORIES (SECTION 311/312, 40 CFR 370-21): ACUTE: No; CHRONIC: No;
FIRE: Yes; REACTIVE: No; SUDDEN RELEASE: Yes

U.S. TSCA INVENTORY STATUS: Compenents of this product are listed on the TSCA Inventory.

U.S. CERCLA REPORTABLE QUANTITY (RQ): Not appiicabla.

OTHER U.S. FEDERAL REGULATIONS: Hydrogen is subject to the reporting requirements of Section
112(r) of the Clean Air Act. The threshold quantity for this gas is 10,000 Ibs {4,540 kg). Hydrogen Is listed
as Regulated Substances in quantities of 10,800 Ibs (4,540 kg) or greater, per 40 CFR, Part 68 of the Risk
Management for Chemical Accidental Release. Any process that involves a fiammable gas on-site, in one
location, in quantities of 10,000 Ibs (4,540 kg) or greater has requirements under the Process Safety
Management of Highly Hazardous Chemicals (29 CFR 1910.119), uniess the gas is used as a fuel,

CALIFORNIA SAFE DRINKING WATER AND TOXIC ENFORCEMENT ACT (PROPOSITION 85): No
companent of this product is on the Califomia Proposition 8§ lists.

LABELING: Cylinders of this gas mixture should be labeled for precautionary information per the guidelines
of the CGA. Refer to the CGA for further information.

ADDITIONAL CANADIAN REGULATIONS:

CANADIAN DSUUNDSL INVENTORY STATUS: The components of this product are listed on the DSL
Inventory.

OTHER CANADIAN REGULATIONS: Not applicable.

CANADIAN ENVIRONMENTAL PROTECTION ACT (CEPA) PRIORITIES SUBSTANCES LISTS: The
components of this product are not on the CEPA Priorities Substances Lists.

CANADIAN WHMIS CLASSIFICATION AND SYMBOLS: This gas mixture would be categorized as a

Controfled Praduct, Hazard Classes; A (compressed gas) and F (flammable). The following symbol is
required for WHMIS compliance for this gas mixture.

O &

16. OTHER INFORMATION

CREATION DATE: August 3, 2001 REVISION DATE: October 13, 2007

REVISION HISTORY: Revisw and up-date of entire MSDS; up-date to cumrent 2004 ANSI Standard.

MIXTURES: When two or more gases or liquefied gases are mixed, their hazardous properties may combine to create
additional, unexpected hazards. Obtain and evaluate the safety information for each component before you use
the mixture. Consult an Industrial Hygienist or ather trained person when you make your safety evaluation of the
end product. Remamber, gases and liquids have properties which can cause serious injury or death.

Further information can be found in the following pamphlets published by: Compressed Gas Association Inc. (CGA), 421

Walney Road, 5” Floor, Chantilly, VA 20151. Telephone: (703) 788-2700, Fax: (703) 961-1831.
“Safe Handling of Compressed Gases in Contginers” (P-1, 1959)
“Safe Handling and Storage of Compressad Gases” (AV-1, 1999)
“Handbook of Compressed Gases" (1992)
PREPARED BY: CHEMICAL SAFETY ASSOCIATES, Inc.
PO Box 3519, La Mesa, CA 91944-3519
800/441-3385 / 619/670-0609
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16. OTHER INFORMATION (Continued)

DEFINITIONS OF TERMS
Alargn number of abbreviztions and acrenyms appesr on a MSDS, Soma of these which sre commonly used inciude the following:

CAS # This is the Chemical Abstract Servicn N thet
cach consttuent.
EXPOSURE LIMITS IN AIR:
CEILING LEVEL: Tha conconirasion that shall not be exceeded dusing any
part of he working exposura.
OFG MAK Gorm Csil Mutagen Catsgories: 1: Germ cail nunagens which
have been shown to increass the mutant frequency in the progeny of exposed
humans. 22 Germ call mutagens which have been shown to increase the
mutant frequency in the progeny of expossd mammats. JA: Substances
which have boen shown 1o induce genetic damage ¢ germ ceits of human of
animais, or which produce mutagenic effects in somatic cails of mammals in
wivo and have bean shown o reach the germ cels In an active form. JB:
Substances which gre suspected of being gorm cell mutogens bocsuse of
their genctoxic eflects in mammailan somatic cell in vivo: in exceptionsl
cases, substances for which there are no # vivo data, bt which are cleary
mutagenc in vio and struciurally related 10 known In vivo mutagens. 4: Not
W(cmtmcmmmmm
mechanisms of action. By definition. genn call Mutagens amm ganoXwic.
cannat apply. At same tme
for

y dentfies

SNEUQANC SubSLaNCces]
mm,mmdmumuuwmmm
the MAK vaiue Is obsorved, their contribution to genstic sk for humans Is
expeciad nat to be signdicant.
DFG MAK Pragnancy Risk Group Clasaification: Group A: A risk of
damsge t0 tha daveloping ombryo of fetrs has boen wunequivocally
sirstod.  Exposure of pregs can lead o dsmage of the
wmmmmnmman(awfmm
for Working Materiais) vaiues are observed. Group B: Currenty avalubie
Information indicates a tsk of damage to the daveloping embryo or fotus must
be considered tn ba probatie. Damage to the developing organism cannct be
mmnmmmnum.mmmmaﬂ
valuas gre cbserved. Group C: There s no reason to fear a riak of damage
to the developing emnbryo of fofus whon MAK snd BAT values o observed.
Group D2 Classificstion in one of tha groupa A-C s nct yet possible bocause.
mewwﬂlmm‘ & trend, they are not sufident for

avalugtion.
IDLH-mmedistaly Dangsrous to Lifs and Heaith: This level represants @
concentration from which onNe Can ascapa within J0-mimdes without suffering
escape-preventing or permanent injury.
LOQ: tima of Quantistion.
MAK: Federal Republc of Germany Meximum Concentration Valuas in the

'workplace.

NE: Not Estabiished. When no exponge guideiines are established, gn antry
of NE is macta for reference.

NIC: Notice of Intendad Change.

NIOSH CEILING: The exposure that shall not ba exceeded during any part of
the warkday. f instantanecus monitoring is nct fessible, the ceding shal be
assumod as @ 15-mimste TWA axp {unl atharwise spacified) that
shall nat be exceedad 2t any ime dunng & workday. )
NIOSH RELs: NIOSH's Recommended Expasure Limes. .
PEL-Permisalble Exposure Limit OSHA's Permissibie Limxds.
This exposure valus mesns exxcdy the same aw a TLV. except that it is
erforcoable by OSHA.

Tha OSHA Permissible Exposure Limits are based in the 1939 PELS and the
Juna, 1993 Alr Contaminams Rula  58: 35335-35051 and
58: 40181). Both the current PELs and the vacated PELS are indcatod. The
wm&m1mm‘uummummm“mw

SKIN: Ussd when a there is a danger of

tmo-weighted average (TWA

at any time duing a warkday, even if the B-hr TWA is within tho
TULV-TWA, PEL-TWA or REL-TWA.
TLV-Threshold Limit Value: An sisbome concentration of & substance that
ropresents conditons under which it ia generally beisved thal noaty afl
workers may be repestedy exposed wihout adverss offect. The duration
must be considerad, including the 8-hour.
TWA-Time Weightsd Average: Time Weighted Awverage expasure
concentraiion for a conventionsl 8-hr (TLV, PEL) or up to & 10-hr (REL)
workday and a 40-hr workwoek.

HAZARDOUS MATERIALS IDENTIFICATION SYSTEM

No significant heaith risk, imtation of skin or oyes nat
anticipated. Skin initatior: Essentially non-mitating. PU or Draizs = °C°. Eye
imtaton. Essertially non-imitating, of mininal effects which dear in < 24
hours .. Machanical imtation]. Draze = °Ur. . Oraf Taxcity LDy Rat < 5000
mo/kg. Dermal Taxicly LDwRat or Rabbit: < 2000 mg/kg. Inalation Toxicily
mw,mqom):usuwmmmmnw

burh rapdy but tha generally do not form expicsive atmospheras; Said
materiais in o fbrous or shredded form that may bum mpidly and creets

fire hazards (e.g. cotion. sisal, homp; Sciids and semisciids that readily pive
off tammatia vacora), 3 (Serious Harans- Liquiis end salids that can be
ignited under simost sl amblent temperaturs conditions. Materisls in this
dogroo produes hazordous atrrospheres with air under aimost ol amblert
tempergtures, of, unaffacted by ambient (emperature, are readily ignited
under abmost all condilions, Including: Uguids having s fash paint below
22.8°C (73°F] and having a bailing paint at or above 38°C [100°F] and below
37 8°C {100°F] {e.g. OSHA Class (B and IC]; Materials that on accuun of their
“M' form or environmental concitions can form explotive modures wih air

s
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16. OTHER INFORMATION (Continued)

DEFINITIONS OF TERMS (continued)

HAZARDOUS MATERIALS IDENTIFICATION SYSTEM
HAZARD RATINGS (continued):

FLAMMASILITY HAZARD [contined):

4 (continued): Any fquit of gaseous material that is iquid while under
pressure and has a fash paint balow 22.8°C [72'F) and & badng paint below
37.8°C {100°F) [0.9. OSHA Class IA; Matartal that ignito spontaneously when
exposed 10 & &t A tampermture of 54.4°C [130°F) or below {e.g. pyrophoric]).

0 (Watr Reoctvty Materisls (hal do nct react wih water. Omank
Pearoxides, Materigls that are normmlly sigble, even under fre conditions and
X . , Substancas that are Non-Explosive.

Poroxides: Materals that oo normally stable, but can becams unstabie gt
high temperatures and pressurss. Thase maeriais My resct with water, but
will not energy. Explosi Dhvision 1.8 & 1.8 substances that are
very insenstiva explosives or that 6o not hove @ masa axplosion hazsrd.

Gasos Prossure beow OSHA definition Pyrophorcs: No
Rating. Oxidzers: Packaging Group Iit: Soldy: any material that in either
concantration testad, exhibits @ mean buming Ume {23 than or equal 10 the
mean buming time of @ 3.7 bromateicaiiicss mxhure and the
ctera for Pecking Group | and [ are not met.  Linady:
exhibils & mean prassure dee tme less than of aqus 1o the preasise rise tmo
da!.‘mmmwmmmmmemml
and 0l are not meL  Unsiabie Reactvas Substances (hat may decompass,
mummwmmd‘mlmmnm

explosion packege.
Gases: Pressuriend and meet OSHA defintton tut < 514.7 pal
abachds et 21,1°C (70°F) (500 psig]. Pyrophodcs: No Rating. Oxidirors:
Packing Group 1f Scllds: any materisl that, exther in concartration tested,
exhibits @ mean buming time of less than or equal to the mean bming ime of
a 23 potassium brornatsicaiiose mixture and the criteria for Packing Group |
are not met. Liguids: any material thet exhibits @ mean prassure rise ¥me
less than or aqual to the pressure fse of @ 1.1 aqueous sodium chiorts
solution {40%)/cefidose mixture and the criteria for Packing Group | are not

Subsigncss thal may polymerize.

Organic
reaction, but require a sirong intiating source, or Must be hested under
confinement before intiation; or materinis the resct explosively with water.
Explosives: Division 1.2 - Explcsive substances that hiave o fire hazard end
efer & minor biast hazard or & minor projecton hazerd or both, dul do not
have & mass expicsion hazerd Compressed Gases Pressure > 514.7 psi
Rating. Oxilirers
tested,

dscomposition @t normal tempersture and p
1.1 & 1.2-expiosive substsncas (hat have 2 mass eplosion hazard or have 8
action | \

HAZARDOUS MATERIALS IDENTIFICATION SYSTEM
HAZARD RATINGS (continuad):

PHYSICAL HAZARD (continued):

4 (continued]: A mass explosion is one that offects aimost the entire load
. Campressed Gases: No Rating. Pyrophoncs:  Add to the

definition of Flammabilty *4°. Oxidirers: No “4° mting. Unstedle Reactivex

Substances that mey palymerize, condenss or seif-feact of

ambient andior pressure and have 8 high potential t0 cavae

significem haat or explosion.).

NATIONAL FIRE PROTECTION ASSCCIATION HAZARD

eyos and skin. 1 (matertals that, under conditions,
significant imtation): Gasea and vepors whose LCqy for acute inhalation

Ousts snd mists whose LCa [of acute inhaistion ity ls grastar than 10
moL dut iess than ar equal to 200 mg/L. Materisis whese LDy, for acute
1000 mg/ig but less than of equal to 2000

toxicity, if 28 LCox is lass than or equal t0 5000 ppm and that does not meet
the criteria for esther degree of hazard 3 or degree of hazard 4.

to a temperature of 816°C (1500°F) for @ period of 5 minutes In according
with Annex D, 1 Materisls that must be prohested betore Igntion can
accur.  Materials in this degree raquire considerable prehasting, under all
ambient temperature canditions, before ignition and combustion can occur.
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16. OTHER INFORMATION (Continued)

DEFINITIONS OF TERMS (continued)

NATIONAL FIRE PROTECTION ASSOCIATION HAZARD
RATINGS (continued):
1 {continued): Matariais that will

ELAMMARILITY HAZARD (continued);

bum in air when expasad to a temperalure of 816°C (15C0°F) for a period of
5 minutes in scoordance with Annex O Liquids, solids and semisalids
having a flash point at or shave 91.4°C (200°F) {l.e Clase LB tiquids).
Liguids with a flash point than 35°C (93°F) that do not sustsin
combustion when iexed using the Method of Tastng for Sustained

the relcted Manusl of Tests and Cnteris (currant edition). Liquds with &
flash point grester than 35°C (95°F) in @ water-misciblie solution or
wmammuowuuumdmmu
percant by waight. Liguids that have no fira point when tested by ASTM D
ummtmmmmn«hwmmmwumuomcw

being tested shows an obvious physical .
diametar of grester then 2 mun {10 mesh). mmm

NATIONAL FIRE PROTECTION ASSOCIATION HAZARD
RATINGS (continuad):
: 3 : Matenais that havo an

INSTABILTY, HAZARD (comtinysed): 3 (continued):
estimsiod instentanecus power density (product of heat of reaction gnd
resction rata) 2t 250°C (482*F) &t or sbowe 100 WimL end below 1000 Wimt_
Maiarigis that are senstive 10 thannal or mechanical shock at elevated
temperatures and pressures. 4 Materials that In themselves are msdily
mﬂoddmﬂmwumw“wmmn
normal temperstures snd pressures:  AMaterisls that have an estimeted
hmmdm(mndmdmnmm)n
250°C (482°F) of 1000 WimL or grester. Materisls that aro sansitive to
localized thermal or mechanical shock st normal temperatures and pressures.
FLAMMABILITY LIMITS IN AIR:

rapresantstive

gragter thin 0.3 percant by waight of & fammabie o

are ratsd by the closed up flash point of the solvant. Most ordinary

combustibie materials. 2 Matarials thet musi ba modamtsly haated of

exposed to relativaly high ambianl temperdtures before ignition can occur.

Materists in this degres would not undes normal conditions form hazsrdous

atmospheres with air, but under high ambient temperatures or under

moderate hesting could relesse vapor in sufficienmt quantit

hazardous wath girr Uiquids having a flash

37 8°C (100°F) und beiow 93.4°C (200°F) (i.e. Class {| end Cless IBA
ids.) Soldmnl.hmabrmdmumdmd
ive dlamater 2 mm (10

thit

parcant
closed
ignited under aimost all amblerd temperature conditions. Matertals In ihis
dogroe produce hazardous atmosphores with ait undsr almost affl amblemt
u.mmmnwammtmmmw
conditions: Liquids having a flash point baiow

muqzﬂdsnwnqn nt & or abava 22.8°C (73°F) and below
37.8°C (73°F) ond below 37.8°C {10C'F) {1 e. Class B and IC liquids).
fhat, on account of thelr physicsl form or environmental conditions,
mtumapbdumm-nhdemammwmm
Flammabis or combustible dusts with a representative dameter loss than
420 ricrons (40 mesh). Matsriats thet bum with extrems rapitity, usually by
reason of se¥f-cantained cxygen (e.g. dry nitrocaliulose and meny organic
poroxidas).  Solids containing grester than 0.5 parcent by weight of a
flanmabie or combustidie solvent are rated by the cosed cup flash point of
(he solvent. 4 Materiais that will rapidy or completely vaporize at
atmospheric prassure and normsl ambiem tempoersture or that are readdy
disporssd in air and will bum reacily. Flammabie gases. Flammabis
materiais. Any lguid of gaseous materials that is fiquid while
under pressure and has a flash point below 22.8°C (73°F) and a baoiling
point below 37.8°C (100°F) (1 & Ciass A liquids). Matanals that ignite when
oxpoded to olr, Solids containing grasisr than 0.5 porcont by weight ot &
rammable or cambustible soivent are rated by the dosed cup flash point of
the solvent.

i

INSTABILITY HAZARD: 0 Masterials that in (hamsalvas are nonmally stable,
even under fire condibans: Materials that have an estimated instananeous
density (product of hest of reaction end reaction rats) &t 230°C (482°F)

and reaction rate) &t 250°C (482°F) at or above 0.01 Wiml and below 10
Wimt. 2 Materials that readily undsrgo viclsnt chemical changs st elevated
temperatures and pressures: Materials that have an estimatad instariansous
powor density (product of heat of resction and reaction rate) at 250°C (482°F)
&t or above 10 W/mL and below 100W/nL. 3 Mmdmmummum
aro capable of datonation of explosive decompesition of expiosive reaction,
but that require a strong Indisting source or that must be heated under
confinement beforn inittation.

bating poirt at or above 37.8°C {100°F) and 10
pob

mdmhﬁm;ﬂ « the highest parcant of vapor in aif, by
volume, thut will explode or ignite in the prasanco of an ignition scurcs.
TOXICOLOGICAL iNFORMATION:

Human and Animal Toxicology: Poasible heaith hazards as desived from
human data, animal sthxties, Of from Ue results of studies with simiar
compounds are presented. Defintions of some terms uaad n this saction are:

(cmmﬂm)ﬂmuﬂﬂaucmmmhmm The
suunnun:lm the imtsmationsl Agercy for Research on Cancer, NTP -

who hes been axposad o chemicals 10 tho ssme extsnt as & worker with
inhalation exposure 1o the TLV.
ECOLOGICAL INFORMATION:
B8CF = Bloconcentration Facior, which (s used to detsrming if @ substance wil
concentrate in Meforms which consume conmssminstad plant or animal matter;
EC | tho Effact Concontration in water, ECe Is the Effect Concentration for
orgenisms  exposed; NMOEC is the No Observed Effect
Concantrgion; MATC iy the Maximumn Accepiable Toxicart Contentration:
NOLC is the No Observed Lethal Concentration; Tl s median threshold Emd;
Coefficient of Oit/Water Distribution is roprosented by log K...or fog K., 8nd
i3 used to assess a subsianca’s behavior in the environment.

REGULATORY INFORMATION:
U.S. and CANADA:
ACGIH: American Canf o G d incustrial e

7

profosuonal  s3s0cistion which estabiishes exponwre Smis. Tnn section
explains the lmpact ¢f vaniaus laws and reguiations on the matedal. EPAls
the U.S. Environmental Protection Agency  NIQSH (s the National Instite
of Occupationsl Safety and Healih, which is the research sm of the US.
Occupationsd Safety and Health Adminigtreiian (OSHA). WHMIS is the
Canedisn Werkplacs Hazardous Matertals Information System. DOT and
TC are the U.S. Department of Transporiation and the Transport Canada,
respectively. Superfund Amendments and Resuthorization Act (SARAY, the

Oomestic/Non-Damestic Substancas List mnst.)mus
Taxic Substance Contral Act (TSCA); Marine Pollutant status according to
the DOT: tha Comprehensive Emdronmental Cammumm
Liabitity Act (CERCLA o7 Superfund); and various state rogulations, This
section also inciudes information on the precautionary wamings which
appesr on the matenal's package label. OSHA - U.S. Occupational Sefety
and Health Agministration,

NITROGEN, HYDROGEN GAS MIXTURE MSDS

PAGE 10 OF 10

EFFECTIVE DATE: OCTOBER 13, 2007
MATHC022

MATHESON TRI-GAS




ANl 1 WAL OINILL] (ep

ZEP 2000 AERO

Version 4.3 Revision Date 03/01/2018 Print Date 05/14/2018

SECTION 1. PRODUCT AND COMPANY IDENTIFICATION

Material name . ZEP 2000 AERO
Material number : 000000000000416400
Manufacturer or supplier's details
Company : ZepInc.
Address ;350 Joe Frank Harris Parkway, SE
Emerson, GA 30137
Telephone . 404-352-1680
Emergency telephone numbers
For SDS Information :  Compliance Services 1-877-428-9937
For a Medical Emergency :  877-541-2016 Toll Free - All Calls Recorded
For a Transportation : CHEMTREC: 800-424-9300 - All Calls Recorded.
Emergency In the District of Columbia 202-483-7616

Recommended use of the chemical and restrictions on use

Recommended use . Lubricant

SECTION 2. HAZARDS IDENTIFICATION

Emergency Overview

Appearance Aerosol containing a liquefied gas
Colour amber, clear
Odour solvent-like

GHS Classification

Flammable aerosols : Category 1

Gases under pressure . Liquefied gas

Skin irritation : Category 2

Specific target organ toxicity - : Category 3 (Central nervous system)

single exposure
GHS label elements

Hazard pictograms

Signal word : Danger

Hazard statements : H222 Extremely flammable aerosol.

H280 Contains gas under pressure; may explode if heated.

H315 Causes skin irritation.
H336 May cause drowsiness or dizziness.

Precautionary statements . Prevention:




ANl 1 WAL OINILL]

ZEP 2000 AERO

Version 4.3

Zep

Revision Date 03/01/2018 Print Date 05/14/2018

P210 Keep away from heat/sparks/open flames/hot surfaces.
No smoking.

P211 Do not spray on an open flame or other ignition source.
P251 Pressurized container: Do not pierce or burn, even after
use.

P261 Avoid breathing dust/ fume/ gas/ mist/ vapours/ spray.
P264 Wash skin thoroughly after handling.

P271 Use only outdoors or in a well-ventilated area.

P280 Wear protective gloves.

Response:

P302 + P352 IF ON SKIN: Wash with plenty of soap and water.
P304 + P340 + P312 IF INHALED: Remove person to fresh air
and keep comfortable for breathing. Call a POISON
CENTER/doctor if you feel unwell.

P332 + P313 If skin irritation occurs: Get medical advice/
attention.

P362 Take off contaminated clothing and wash before reuse.
Storage:

P410 + P412 Protect from sunlight. Do not expose to
temperatures exceeding 50 °C/ 122 °F.

P403 Store in a well-ventilated place.

Disposal:

P501 Dispose of contents/container in accordance with local
regulation.

SECTION 3. COMPOSITION/INFORMATION ON INGREDIENTS

Substance / Mixture Mixture

Hazardous components

Chemical name CAS-No. Concentration [%]
Naphtha (petroleum), hydrotreated light 64742-49-0 >=20-<30
propane 74-98-6 >=10-<20
butane 106-97-8 >=10-<20
Distillates (petroleum), hydrotreated light 64742-47-8 >=1-<5
heptane 142-82-5 >=1-<5

The exact percentages of disclosed substances are withheld as trade secrets.

SECTION 4. FIRST AID MEASURES

General advice

If inhaled

In case of skin contact

Move out of dangerous area.
Show this safety data sheet to the doctor in attendance.
Do not leave the victim unattended.

Consult a physician after significant exposure.
If unconscious, place in recovery position and seek medical
advice.

: Wash off immediately with plenty of water for at least 15

minutes.

Remove contaminated clothing and shoes.
Wash contaminated clothing before reuse.
If skin irritation persists, call a physician.
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In case of eye contact

If swallowed

Most important symptoms
and effects, both acute and
delayed

Notes to physician

Remove contact lenses.

Protect unharmed eye.

Keep eye wide open while rinsing.

Rinse immediately with plenty of water, also under the eyelids,
for at least 15 minutes.

If in eyes, rinse with water for 15 minutes.

Keep respiratory tract clear.

Never give anything by mouth to an unconscious person.
If symptoms persist, call a physician.

DO NOT induce vomiting unless directed to do so by a
physician or poison control center.

Effects are immediate and delayed.

Symptoms may include irritation, redness, pain, and rash.

Effects are dependent on exposure (dose, concentration,
contact time).

Symptoms of overexposure may include disorientation;
dizziness; and confusion. May progress to unconsciousness,
paralysis, and convulsions.

May cause drowsiness or dizziness.
Causes skin irritation.
Review section 2 of SDS to see all potential hazards.

: Treat symptomatically. Symptoms may be delayed.

SECTION 5. FIREFIGHTING MEASURES

Suitable extinguishing media

Unsuitable extinguishing
media

Specific hazards during
firefighting
Hazardous combustion

products

Specific extinguishing
methods

Further information

: Alcohol-resistant foam

Carbon dioxide (CO2)
Dry chemical

High volume water jet

Do not allow run-off from fire fighting to enter drains or water
courses.

Carbon dioxide (CO2)

Carbon monoxide

Smoke

Use extinguishing measures that are appropriate to local
circumstances and the surrounding environment.

Collect contaminated fire extinguishing water separately. This
must not be discharged into drains.

Fire residues and contaminated fire extinguishing water must
be disposed of in accordance with local regulations.

For safety reasons in case of fire, cans should be stored
separately in closed containments.

Use a water spray to cool fully closed containers.
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Special protective equipment : Wear self-contained breathing apparatus for firefighting if
for firefighters necessary.

SECTION 6. ACCIDENTAL RELEASE MEASURES

Personal precautions, . Use personal protective equipment.
protective equipment and Ensure adequate ventilation.
emergency procedures Remove all sources of ignition.

Evacuate personnel to safe areas.
Beware of vapours accumulating to form explosive
concentrations. Vapours can accumulate in low areas.

Environmental precautions . Prevent product from entering drains.
Prevent further leakage or spillage if safe to do so.
If the product contaminates rivers and lakes or drains inform
respective authorities.

Methods and materials for . Soak up with inert absorbent material (e.g. sand, silica gel,
containment and cleaning up acid binder, universal binder, sawdust).
Sweep up or vacuum up spillage and collect in suitable
container for disposal.

SECTION 7. HANDLING AND STORAGE

Advice on safe handling : Do not breathe vapours or spray mist.
Avoid exposure - obtain special instructions before use.
Avoid contact with skin and eyes.
For personal protection see section 8.
Smoking, eating and drinking should be prohibited in the
application area.
Take precautionary measures against static discharges.
Provide sufficient air exchange and/or exhaust in work rooms.
Dispose of rinse water in accordance with local and national
regulations.
Always replace cap after use.

Conditions for safe storage : BEWARE: Aerosol is pressurized. Keep away from direct sun
exposure and temperatures over 50 °C. Do not open by force
or throw into fire even after use. Do not spray on flames or
red-hot objects.

No smoking.

Keep in a dry, cool and well-ventilated place.

Observe label precautions.

Electrical installations / working materials must comply with
the technological safety standards.

Materials to avoid . Strong oxidizing agents

SECTION 8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Components with workplace control parameters
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Components CAS-No. Value type Control Basis
(Form of parameters /
exposure) Permissible
concentration
propane 74-98-6 TWA 1,000 ppm ACGIH
TWA 1,000 ppm NIOSH REL
1,800 mg/m3
TWA 1,000 ppm OSHA Z-1
1,800 mg/m3
TWA 1,000 ppm OSHA PO
1,800 mg/m3
PEL 1,000 ppm CAL PEL
1,800 mg/m3
butane 106-97-8 TWA 800 ppm NIOSH REL
1,900 mg/m3
TWA 800 ppm OSHA PO
1,900 mg/m3
PEL 800 ppm CAL PEL
1,900 mg/m3
Distillates (petroleum), 64742-47-8 TWA 500 ppm OSHA Z-1
hydrotreated light 2,000 mg/m3
TWA 400 ppm OSHA PO
1,600 mg/m3
TWA (Mist) 5 mg/m3 OSHA Z-1
TWA (Mist) 5 mg/m3 OSHA PO
TWA (Mist) 5 mg/m3 NIOSH REL
ST (Mist) 10 mg/m3 NIOSH REL
PEL 5 mg/m3 CAL PEL
(particulate)
heptane 142-82-5 TWA 85 ppm NIOSH REL
350 mg/m3
C 440 ppm NIOSH REL
1,800 mg/m3
TWA 500 ppm OSHA Z-1
2,000 mg/m3
TWA 400 ppm OSHA PO
1,600 mg/m3
STEL 500 ppm OSHA PO
2,000 mg/m3
PEL 400 ppm CAL PEL
1,600 mg/m3
STEL 500 ppm CAL PEL
2,000 mg/m3
TWA 400 ppm ACGIH
STEL 500 ppm ACGIH

Engineering measures

: effective ventilation in all processing areas

Personal protective equipment

Respiratory protection

Use respiratory protection unless adequate local exhaust
ventilation is provided or exposure assessment demonstrates
that exposures are within recommended exposure guidelines.
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Hand protection
Material
Remarks

Eye protection

Skin and body protection

Hygiene measures

Protective gloves

. The suitability for a specific workplace should be discussed

with the producers of the protective gloves.

. Safety glasses

Access to clean water to rinse eyes must be available, options
include: eye wash stations or showers, or eye wash bottles
with pure water.

Impervious clothing
Choose body protection according to the amount and
concentration of the dangerous substance at the work place.

: When using do not eat or drink.

When using do not smoke.
Wash hands before breaks and immediately after handling the
product.

Appearance

Colour

Odour

Odour Threshold

pH

Melting point/freezing point
Boiling point

Flash point

Evaporation rate
Flammability (solid, gas)

Upper explosion limit
Lower explosion limit
Vapour pressure
Relative vapour density
Density

Solubility(ies)

Water solubility

Partition coefficient: n-
octanol/water

Auto-ignition temperature

SECTION 9. PHYSICAL AND CHEMICAL PROPERTIES
: Aerosol containing a liquefied gas

. amber, clear

. solvent-like

No data available
Not applicable
Not applicable

No data available

Not applicable

>1

Extremely flammable aerosol.

No data available
No data available
No data available

No data available

: 0.75g/cm3

insoluble

No data available

not determined




ANl 1 WAL OINILL]

ZEP 2000 AERO

Version 4.3

Zep

Revision Date 03/01/2018 Print Date 05/14/2018

Thermal decomposition

Viscosity
Viscosity, kinematic

Heat of combustion

No data available

No data available
1 31.21 kJ/g

SECTION 10. STABILITY AND REACTIVITY

Reactivity
Chemical stability

Possibility of hazardous
reactions

Conditions to avoid

Incompatible materials

Hazardous decomposition
products

. Stable
: Stable under normal conditions.

: Vapours may form explosive mixture with air.
No decomposition if stored and applied as directed.

Heat, flames and sparks.
Extremes of temperature and direct sunlight.

. Strong oxidizing agents

Carbon monoxide, carbon dioxide and unburned
hydrocarbons (smoke).

SECTION 11. TOXICOLOGICAL INFORMATION

Potential Health Effects

Aggravated Medical
Condition
Symptoms of Overexposure

Carcinogenicity:
IARC

ACGIH

OSHA

None known.

Effects are immediate and delayed.

Symptoms may include irritation, redness, pain, and rash.
Effects are dependent on exposure (dose, concentration,
contact time).

Symptoms of overexposure may include disorientation;
dizziness; and confusion. May progress to unconsciousness,
paralysis, and convulsions.

No component of this product present at levels greater than or
equal to 0.1% is identified as probable, possible or confirmed
human carcinogen by IARC.

No component of this product present at levels greater than or
equal to 0.1% is identified as a carcinogen or potential
carcinogen by ACGIH.

No component of this product present at levels greater than or
equal to 0.1% is on OSHA’s list of regulated carcinogens.
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NTP

Acute toxicity
Product:

Acute dermal toxicity

Components:

No component of this product present at levels greater than or
equal to 0.1% is identified as a known or anticipated carcinogen
by NTP.

. Acute toxicity estimate : > 5,000 mg/kg
Method: Calculation method

Distillates (petroleum), hydrotreated light:

Acute oral toxicity

Acute inhalation toxicity

Acute dermal toxicity

heptane:
Acute inhalation toxicity

Skin corrosion/irritation
Product:

Remarks: Irritating to skin.

Serious eye damage/eye irritation
Product:

Remarks: May irritate eyes.

Respiratory or skin sensitisation
No data available

Germ cell mutagenicity

No data available
Carcinogenicity

No data available

Reproductive toxicity

No data available

STOT - single exposure

No data available

STOT - repeated exposure

No data available

: LD50 Rat: > 5,000 mg/kg

LC50 Rat: > 4.6 mg/l
Exposure time: 6 h

LD50 Rat: > 2,000 mg/kg

LC50 Rat: 103 mgl/l
Exposure time: 4 h
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Aspiration toxicity

No data available

Further information

Product:

Remarks: Symptoms of overexposure may be headache, dizziness, tiredness, nausea
and vomiting., Concentrations substantially above the TLV value may cause narcotic
effects., Solvents may degrease the skin.

Components:

Distillates (petroleum), hydrotreated light:

Remarks: No data available

SECTION 12. ECOLOGICAL INFORMATION

Ecotoxicity

No data available
Persistence and degradability

No data available
Bioaccumulative potential

Product:

Partition coefficient: n-
octanol/water

Components:
butane :

Partition coefficient: n-
octanol/water

heptane :

Partition coefficient: n-
octanol/water

Mobility in soil
No data available
Other adverse effects

No data available
Product:

Regulation

Remarks

: Remarks: No data available

: Pow: 2.89

. log Pow: 5

40 CFR Protection of Environment; Part 82 Protection of

Stratospheric Ozone - CAA Section 602 Class |

Substances

This product neither contains, nor was manufactured

with a Class | or Class Il ODS as defined by the U.S.

Clean Air Act Section 602 (40 CFR 82, Subpt. A, App.A

+B).
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Additional ecological : No data available
information

Components:
Distillates (petroleum), hydrotreated light :

Additional ecological : No data available
information

SECTION 13. DISPOSAL CONSIDERATIONS

Disposal methods

Waste from residues : The product should not be allowed to enter drains, water
courses or the soil.
Do not contaminate ponds, waterways or ditches with
chemical or used container.
Dispose of in accordance with local regulations.

Contaminated packaging : Empty remaining contents.
Dispose of as unused product.
Do not re-use empty containers.
Do not burn, or use a cutting torch on, the empty drum.

SECTION 14. TRANSPORT INFORMATION

Transportation Regulation: 49 CFR (USA):
ORM-D, CONSUMER COMMODITY

Transportation Regulation: IMDG (Vessel):
UN1950, AEROSOLS, FLAMMABLE, 2.1, - Limited quantity

Transportation Regulation: IATA (Cargo Air):
UN1950, AEROSOLS, FLAMMABLE, 2.1, - Limited quantity

Transportation Regulation: IATA (Passenger Air):
UN1950, AEROSOLS, FLAMMABLE, 2.1, - Limited quantity

Transportation Regulation: TDG (Canada):
UN1950, AEROSOLS, FLAMMABLE, 2.1, - Limited quantity

The product as delivered to the customer conforms to packaging requirements for shipment by road
under US Department of Transportation (DOT) regulations. Additional transportation classifications
noted above are for reference only, and not a certification or warranty of the suitability of the packaging
for shipment under these alternative transport regulations.

SECTION 15. REGULATORY INFORMATION
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TSCA list : No substances are subject to a Significant New Use Rule.

No substances are subject to TSCA 12(b) export notification
requirements.

EPCRA - Emergency Planning and Community Right-to-Know Act

CERCLA Reportable Quantity

Components CAS-No. Component RQ | Calculated product RQ
(Ibs) (Ibs)
toluene 108-88-3 1000 *

*: Calculated RQ exceeds reasonably attainable upper limit.
SARA 304 Extremely Hazardous Substances Reportable Quantity

This material does not contain any components with a section 304 EHS RQ.

SARA 311/312 Hazards : Flammable (gases, aerosols, liquids, or solids)
Gases under pressure
Skin corrosion or irritation
Specific target organ toxicity (single or repeated exposure)

SARA 302 : No chemicals in this material are subject to the reporting
requirements of SARA Title Ill, Section 302.

SARA 313 . This material does not contain any chemical components with
known CAS numbers that exceed the threshold (De Minimis)
reporting levels established by SARA Title I, Section 313.

California Prop. 65

WARNING: This product can expose you to chemicals
including toluene, which is/are known to the State of California
to cause birth defects or other reproductive harm. For more
information go to www.P65Warnings.ca.gov.

The components of this product are reported in the following inventories:

DSL This product contains one or more components that are listed on the
Canadian NDSL. All other components are on the Canadian DSL.
TSCA On TSCA Inventory

For information on the country notification status for other regions please contact the
manufacturer’s regulatory group.

Inventory Acronym and Validity Area Legend:
TSCA (USA), DSL (Canada), NDSL (Canada)
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SECTION 16. OTHER INFORMATION
Further information

NFPA: HMIS 1II:

Flammability

HEALTH 2

4

FLAMMABILITY 4

PHYSICAL HAZARD 2

0 = not significant, 1 =Slight,
2 = Moderate, 3 = High
4 = Extreme, * = Chronic

Health
Ajngessu

Special hazard.

OSHA - GHS Label Information:

Hazard pictograms : : : :

Signal word . Danger:

Hazard statements : Extremely flammable aerosol. Contains gas under pressure; may explode if heated.
Causes skin irritation. May cause drowsiness or dizziness.

Precautionary statements
Prevention: Keep away from heat/sparks/open flames/hot surfaces. No smoking. Do
not spray on an open flame or other ignition source. Pressurized container: Do not
pierce or burn, even after use. Avoid breathing dust/ fume/ gas/ mist/ vapours/ spray.
Wash skin thoroughly after handling. Use only outdoors or in a well-ventilated area.
Wear protective gloves.
Response: IF ON SKIN: Wash with plenty of soap and water. [F INHALED: Remove
person to fresh air and keep comfortable for breathing. Call a POISON CENTER/doctor
if you feel unwell. If skin irritation occurs: Get medical advice/ attention. Take off
contaminated clothing and wash before reuse.
Storage: Protect from sunlight. Do not expose to temperatures exceeding 50 °C/ 122
°F. Store in a well-ventilated place.
Disposal: Dispose of contents/container in accordance with local regulation.

Version: 4.3
Revision Date: 03/01/2018
Print Date: 05/14/2018

We believe the statements, technical information and recommendations contained herein are
reliable, but they are given without warranty or guarantee of any kind. The information in this
document applies to this specific material as supplied. It may not be valid for this material if it
is used in combination with any other materials. Users should make their own investigations
to determine the suitability and applicability of the information for their particular purposes.
This SDS has been prepared by the Compliance Services organization supporting this
manufacturer, supplier or distributor.

PSS



ANl 1 WAL OINILL]

Zep

ZEP 2000 AERO
Version 4.3 Revision Date 03/01/2018 Print Date 05/14/2018

Zep Inc. markets products under well recognized and established brand names such as Zep®,
Zep Commercial®,Zep Professional®, Enforcer®, National Chemical™, Selig™, Misty®, Next
Dimension™, Petro®, i-Chem®, TimeMist®, TimeWick™, MicrobeMax®, Country Vet®,
Konk®, Original Bike Spirits®, Blue Coral®, Black Magic®, Rain-X®, Niagara National™, FC
Forward Chemicals®,Rexodan®, Mykal™, and a number of private labeled brands.
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SECTION 1. PRODUCT AND COMPANY IDENTIFICATION

Material name . ZEP 45 NC OBS
Material number : 000000000000014901
Manufacturer or supplier's details
Company . Zep Inc.
Address : 350 Joe Frank Harris Parkway, SE
Emerson, GA 30137
Telephone : 404-352-1680
TEmergency telephone numbers
For SDS Information . Compliance Senices 1-877-428-9937
For a Medical Emergency ;. 877-541-2016 Toll Free - All Calls Recorded
For a Transportation : CHEMTREC: 800-424-9300 - All Calls Recorded.
Emergency In the District of Columbia 202-483-7616

Recommended use of the chemical and restrictions on use

Recommended use . Lubricant

SECTION 2. HAZARDS IDENTIFICATION

Emergency Overview

Appearance Aerosol containing a compressed gas
Colour amber
Odour solvent-like

GHS Classification

Flammable aerosols : Category 1
Gases under pressure : Compressed gas
Skin irritation : Category 2

Eye irritation . Category 2A
Skin sensitisation . Category 1
Carcinogenicity . Category 2

GHS label elements

Hazard pictograms : :: :: ‘% ::

Signal word . Danger

Hazard statements : H222 Extremely flammable aerosol.
H280 Contains gas under pressure; may explode if heated.
H315 Causes skin irritation.
H317 May cause an allergic skin reaction.
H319 Causes serious eye irritation.
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Precautionary statements

H351 Suspected of causing cancer.

. Prevention:

P201 Obtain special instructions before use.

P202 Do not handle until all safety precautions have been read
and understood.

P210 Keep away from heat/sparks/open flames/hot surfaces.
No smoking.

P251 Pressurized container: Do not pierce or burn, even after
use.

P261 Awid breathing dust/ fume/ gas/ mist/ vapours/ spray.
P264 Wash skin thoroughly after handling.

P272 Contaminated work clothing should not be allowed out of
the workplace.

P280 Wear protective gloves/ protective clothing/ eye
protection/ face protection.

Response:

P302 + P352 IF ON SKIN: Wash with plenty of soap and water.
P305 + P351 + P338 IF IN EYES: Rinse cautiously with water
for several minutes. Remowe contact lenses, if present and
easy to do. Continue rinsing.

P308 + P313 IF exposed or concerned: Get medical advice/
attention.

P333 + P313 If skin irritation or rash occurs: Get medical
advice/ attention.

P337 + P313 If eye irritation persists: Get medical advice/
attention.

P362 Take off contaminated clothing and wash before reuse.
Storage:

P410 + P412 Protect from sunlight. Do not expose to
temperatures exceeding 50 °C/ 122 °F.

P403 Store in a well-ventilated place.

Disposal:

P501: Dispose of contents/container in accordance with local
regulation.

SECTION 3. COMPOSITION/INFORMATION ON INGREDIENTS

Substance / Mixture Mixture

Hazardous components

Chemical name CAS-No. Concentration [%]
Distillates (petroleum), hydrotreated heawy 64742-52-5 >=20-<30
naphthenic

Solvent naphtha (petroleum), medium aliph. 64742-88-7 >=10-<20
ethanol 64-17-5 >=5-<10
Distillates (petroleum), straight-run middle 64741-44-2 >=5-<10
1,2,4-trimethylbenzene 95-63-6 >=5-<10
Aromatic Hydrocarbons (C9 - C10) Not Assigned >=1-<5
2-(2-butoxyethoxy)ethanol 112-34-5 >=1-<5
carbon dioxide 124-38-9 >=1-<5
pentyl acetate 628-63-7 >=1-<5
2-methylbuty| acetate 624-41-9 >=1-<5
mesitylene 108-67-8 >=1-<5
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| cumene | 98-82-8 |>=0.1-<1

The exact percentages of disclosed substances are withheld as trade secrets.

SECTION 4. FIRST AID MEASURES

General advice : Move out of dangerous area.
Show this safety data sheet to the doctor in attendance.
Do not leave the victim unattended.

If inhaled : If unconscious, place in recovery position and seek medical
advice.
Consult a physician after significant exposure.

In case of skin contact : If skin irritation persists, call a physician.
Wash off immediately with plenty of water for at least 15
minutes.

If on clothes, remove clothes.
Wash contaminated clothing before re-use.

In case of eye contact : Remowe contact lenses.
Protect unharmed eye.
Keep eye wide open while rinsing.
If eye irritation persists, consult a specialist.
In case of contact, immediately flush eyes with plenty of water
for at least 15 minutes.

If swallowed . Keep respiratory tract clear.
DO NOT induce vomiting unless directed to do so by a
physician or poison control center.
Newver give anything by mouth to an unconscious person.
If symptoms persist, call a physician.
Take victim immediately to hospital.

Most important symptoms : Effects are immediate and delayed.
and effects, both acute and Symptoms may include irritation, redness, pain, and rash.
delayed Chronic effects are delayed and symptoms may not be

observed during an exposure.

Effects are dependent on exposure (dose, concentration,
contact time).

Causes skin irritation.

Causes serious eye irritation.

May cause an allergic skin reaction.

Review section 2 of SDS to see all potential hazards.

Notes to physician : Treat symptomatically. Symptoms may be delayed.

SECTION 5. FIREFIGHTING MEASURES

Suitable extinguishing media  : Alcohol-resistant foam
Carbon dioxide (CO2)
Dry chemical
Water spray jet

Unsuitable extinguishing . High wlume water jet
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media
Specific hazards during : Do not allow run-off from fire fighting to enter drains or water
firefighting courses.
Hazardous combustion : Carbon dioxide (CO2)
products Carbon monoxide
Smoke
Specific extinguishing . Use extinguishing measures that are appropriate to local
methods circumstances and the surrounding environment.
Further information : Collect contaminated fire extinguishing water separately. This

must not be discharged into drains.

Fire residues and contaminated fire extinguishing water must
be disposed of in accordance with local regulations.

For safety reasons in case of fire, cans should be stored
separately in closed containments.

Use a water spray to cool fully closed containers.

Special protective equipment : Wear self-contained breathing apparatus for firefighting if
for firefighters necessary.

SECTION 6. ACCIDENTAL RELEASE MEASURES

Personal precautions, . Use personal protective equipment.
protective equipment and Ensure adequate ventilation.
emergency procedures Removwe all sources of ignition.

Evacuate personnel to safe areas.
Beware of vapours accumulating to form explosive
concentrations. Vapours can accumulate in low areas.

Environmental precautions : Prevent product from entering drains.
Prevent further leakage or spillage if safe to do so.
If the product contaminates rivers and lakes or drains inform
respective authorities.

Methods and materials for : Soak up with inert absorbent material (e.g. sand, silica gel,
containment and cleaning up acid binder, universal binder, sawdust).
Sweep up or vacuum up spillage and collect in suitable
container for disposal.

SECTION 7. HANDLING AND STORAGE

Advice on safe handling : Awid exposure - obtain special instructions before use.
Awid contact with skin and eyes.
For personal protection see section 8.
Smoking, eating and drinking should be prohibited in the
application area.
Provide sufficient air exchange and/or exhaust in work rooms.
Dispose of rinse water in accordance with local and national
regulations.
Persons susceptible to skin sensitisation problems or asthma,
allergies, chronic or recurrent respiratory disease should not
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be employed in any process in which this mixture is being
used.

Do not breathe vapours or spray mist.

Always replace cap after use.

Conditions for safe storage : BEWARE: Aerosol is pressurized. Keep away from direct sun
exposure and temperatures over 50 °C. Do not open by force
or throw into fire even after use. Do not spray on flames or
red-hot objects.

No smoking.

Keep in a dry, cool and well-ventilated place.

Observe label precautions.

Electrical installations / working materials must comply with
the technological safety standards.

Materials to awoid : Oxidizing agents

SECTION 8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Components with workplace control parameters

Components CAS-No. Value type Control Basis
(Form of parameters /
exposure) Permissible
concentration
Distillates (petroleum), 64742-52-5 TWA (Mist) 5 mg/m3 OSHA 71
hydrotreated heaw naphthenic
TWA 5 mg/m3 ACGIH
(Inhalable
fraction)
ethanol 64-17-5 TWA 1,000 ppm ACGIH
TWA 1,000 ppm NIOSH REL
1,900 mg/m3
TWA 1,000 ppm OSHA z1
1,900 mg/m3
TWA 1,000 ppm OSHA PO
1,900 mg/m3
STEL 1,000 ppm ACGH
PEL 1,000 ppm CAL PEL
1,900 mg/m3
1,2,4-trimethylbenzene 95-63-6 TWA 25 ppm NIOSH REL
125 mg/m3
2-(2-butoxyethoxy)ethanol 112-34-5 TWA 10 ppm ACGIH
(Inhalable
fraction and
vapor)
carbon dioxide 124-38-9 TWA 5,000 ppm ACGIHH
STEL 30,000 ppm ACGIH
TWA 5,000 ppm NIOSH REL
9,000 mg/m3
ST 30,000 ppm NIOSH REL
54,000 mg/m3
TWA 5,000 ppm OSHA 71
9,000 mg/m3
TWA 10,000 ppm OSHA PO
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18,000 mg/m3
STEL 30,000 ppm OSHA PO
54,000 mg/m3
PEL 5,000 ppm CAL PEL
9,000 mg/m3
STEL 30,000 ppm CAL PEL
54,000 mg/m3
pentyl acetate 628-63-7 TWA 100 ppm NIOSH REL
525 mg/m3
TWA 100 ppm OSHA 71
525 mg/m3
TWA 100 ppm OSHA PO
525 mg/m3
2-methylbutyl acetate 624-41-9 TWA 50 ppm ACGIH
STEL 100 ppm ACGIH
mesitylene 108-67-8 TWA 25 ppm NIOSH REL
125 mg/m3
TWA 25 ppm ACGIH
TWA 25 ppm OSHA PO
125 mg/m3
PEL 25 ppm CAL PEL
125 mg/m3
cumene 98-82-8 TWA 50 ppm ACGIH
TWA 50 ppm NIOSH REL
245 mg/m3
TWA 50 ppm OSHA 71
245 mg/m3
TWA 50 ppm OSHA PO
245 mg/m3
PEL 50 ppm CAL PEL
245 mg/m3

Engineering measures

. effective ventilation in all processing areas

Personal protective equipment

Respiratory protection

Hand protection
Material
Remarks

Eye protection

Skin and body protection

Use respiratory protection unless adequate local exhaust
ventilation is provided or exposure assessment demonstrates
that exposures are within recommended exposure guidelines.

Nitrile rubber

The suitability for a specific workplace should be discussed

with the producers of the protective gloves.

Neoprene

Rubber gloves

Ensure that eyewash stations and safety showers are close to

the workstation location.

Safety glasses

Impervious clothing

Choose body protection according to the amount and
concentration of the dangerous substance at the work place.
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Hygiene measures

. When using do not eat or drink.

When using do not smoke.
Wash hands before breaks and at the end of workday.

Appearance

Colour

Odour

Odour Threshold

pH

Melting point/freezing point
Boiling point

Flash point

Evaporation rate

Flammability (solid, gas)

Upper explosion limit
Lower explosion limit
Vapour pressure
Relative vapour density
Density

Solubility(ies)

Water solubility

Solubility in other solvents

Partition coefficient: n-
octanol/water

Auto-ignition temperature

Thermal decomposition
Viscosity

Viscosity, kinematic

Heat of combustion

SECTION 9. PHYSICAL AND CHEMICAL PROPERTIES
: Aerosol containing a compressed gas

. amber

. solvent-like

No data available
Not applicable
No data available
179.44 °C

No data available

<1
n-Butyl Acetate = 1.0

Extremely flammable aerosol.

No data available
No data available
not determined

No data available

: 0.845 g/cm3

insoluble

not determined

No data available

not determined

No data available

No data available

: 36.09 kJ/g
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SECTION 10. STABILITY AND REACTIVITY

Reactivity

Chemical stability
Possibility of hazardous
reactions

Conditions to avoid

Incompatible materials

Hazardous decomposition
products

: Stable

: Stable under normal conditions.
No decomposition if stored and applied as directed.
Vapours may form explosive mixture with air.

Heat, flames and sparks.
Extremes of temperature and direct sunlight.

: Oxidizing agents

. Carbon monoxide
Carbon dioxide (CO2)

SECTION 11. TOXICOLOGICAL INFORMATION

Potential Health Effects

Aggravated Medical
Condition
Symptoms of Overexposure

Carcinogenicity:
IARC

ACGIH

OSHA

NTP

Acute toxicity
Product:

Acute inhalation toxicity

None known.

Effects are immediate and delayed.

Symptoms may include irritation, redness, pain, and rash.
Chronic effects are delayed and symptoms may not be
observed during an exposure.

Effects are dependent on exposure (dose, concentration,
contact time).

Group 2B: Possibly carcinogenic to humans

cumene 98-82-8
Confirmed animal carcinogen with unknown relevance to
humans

ethanol 64-17-5
No component of this product present at levels greater than or
equal to 0.1% is on OSHA’s list of regulated carcinogens.
Reasonably anticipated to be a human carcinogen

cumene 98-82-8

. Acute toxicity estimate : 23.56 mg/I
Exposure time: 4 h
Test atmosphere: dust/mist
Method: Calculation method
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Components:

Distillates (petroleum), hydrotreated heavy naphthenic:
Acute oral toxicity : LD50 Rat: > 5,000 mg/kg

Acute inhalation toxicity : LC50 Rat: >5 mg/l
Exposure time: 4 h

Acute dermal toxicity : LD50 Rabbit: > 5,000 mg/kg
ethanol:

Acute oral toxicity : LD50 Oral Rat: 7,060 mg/kg
Acute inhalation toxicity : LC50 Rat: 124.7 mgl/l

Exposure time: 4 h
Test atmosphere: vapour

Skin corrosion/irritation
Product:

Remarks: Irritating to skin.

Serious eye damage/eye irritation
Product:

Remarks: Severe eye irritation

Respiratory or skin sensitisation
Product:

Remarks: Causes sensitisation.

Germ cell mutagenicity
No data available
Carcinogenicity

No data available

Reproductive toxicity

No data available

STOT - single exposure

No data available

STOT - repeated exposure
No data available
Aspiration toxicity

No data awvailable

Further information
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Product:

Remarks: No data available

Remarks: No data available

SECTION 12. ECOLOGICAL INFORMATION

Ecotoxicity

No data available
Persistence and degradability

No data available
Bioaccumulative potential

Product:

Partition coefficient: n-
octanol/water

Components:
ethanol :

Partition coefficient: n-
octanol/water
2-(2-butoxyethoxy)ethanol :
Partition coefficient: n-
octanol/water

pentyl acetate :

Partition coefficient: n-
octanol/water

Mobility in soil
No data available
Other adverse effects

No data available
Product:

Regulation

Remarks

Additional ecological
information

: Remarks: No data available

. Remarks: No data available

: Pow: 1

: log Pow: 2.3

40 CFR Protection of Environment; Part 82 Protection of
Stratospheric Ozone - CAA Section 602 Class |
Substances

This product neither contains, nor was manufactured
with a Class | or Class Il ODS as defined by the U.S.
Clean Air Act Section 602 (40 CFR 82, Subpt. A, App.A
+ B).

. No data available

An environmental hazard cannot be excluded in the
event of unprofessional handling or disposal., Toxic to
aquatic life with long lasting effects.
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SECTION 13. DISPOSAL CONSIDERATIONS

Disposal methods

Waste from residues . The product should not be allowed to enter drains, water
courses or the sail.
Do not contaminate ponds, waterways or ditches with
chemical or used container.
Dispose of in accordance with local regulations.

Contaminated packaging : Empty remaining contents.
Dispose of as unused product.
Do not re-use empty containers.
Do not burn, or use a cutting torch on, the empty drum.

SECTION 14. TRANSPORT INFORMATION

Transportation Regulation: 49 CFR (USA):
ORM-D, CONSUMER COMMODITY

Transportation Regulation: IMDG (Vessel):
UN1950, AEROSOLS, FLAMMABLE, 2.1, - Limited quantity

Transportation Regulation: IATA (Cargo Air):
UN1950, Aerosols, flammable, 2.1, - Limited quantity

Transportation Regulation: IATA (Passenger Air):
UN1950, Aerosols, lammable, 2.1, - Limited quantity

Transportation Regulation: TDG (Canada):
UN1950, AEROSOLS, FLAMMABLE, 2.1, (LQ), - Limited quantity

The product as delivered to the customer conforms to packaging requirements for shipment by road
under US Department of Transportation (DOT) regulations. Additional transportation classifications
noted above are for reference only, and not a certification or warranty of the suitability of the packaging
for shipment under these alternative transport regulations.

SECTION 15. REGULATORY INFORMATION

TSCA list : No substances are subject to a Significant New Use Rule.

No substances are subject to TSCA 12(b) export notification
requirements.

EPCRA - Emergency Planning and Community Right-to-Know Act
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CERCLA Reportable Quantity

Components CAS-No. Component RQ | Calculated product RQ
(Ibs) (Ibs)
xylenes 1330-20-7 100 *

*: Calculated RQ exceeds reasonably attainable upper limit.
SARA 304 Extremely Hazardous Substances Reportable Quantity

This material does not contain any components with a section 304 EHS RQ.

SARA 311/312 Hazards . Flammable (gases, aerosols, liquids, or solids)
Gases under pressure
Serious eye damage or eye irritation
Respiratory or skin sensitisation
Skin corrosion or irritation
Carcinogenicity

SARA 302 : No chemicals in this material are subject to the reporting
requirements of SARA Title Ill, Section 302.

SARA 313 . The following components are subject to reporting levels
established by SARA Title lll, Section 313:
1,2,4-trimethylbenzene 95-63-6 6.368 %
2-(2-butoxyethoxy )ethanol 112-34-5 3.9893 %
2-butoxyethanol 111-76-2 0.0608 %

California Prop. 65

WARNING: This product can expose you to chemicals
including cumene, ethylbenzene, which is/are known to the
State of California to cause cancer. For more information go to
www.P65Warnings.ca.gov.

The components of this product are reported in the following inventories:

DSL This product contains one or more components that are listed on the
Canadian NDSL. All other components are on the Canadian DSL.
TSCA On TSCA Inventory

For information on the country notification status for other regions please contact the
manufacturer's regulatory group.

Inventory Acronym and Validity Area Legend:
TSCA (USA), DSL (Canada), NDSL (Canada)

SECTION 16. OTHER INFORMATION
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Further information

NFPA: HMIS III:

Flammability
2*

FLAMMABILITY 4

PHYSICAL HAZARD 3

) 0 = not significant, 1 =Slight,
Special hazard. 2= Mode?ate, 3 = High 9
4 = Extreme, * = Chronic

4

Health
Ayngersuj

OSHA - GHS Label Information:

T ®OGD

Signal word : Danger:

Hazard statements . Extremely flammable aerosol. Contains gas under pressure; may explode if heated.
Causes skin irritation. May cause an allergic skin reaction. Causes serious eye irritation.
Suspected of causing cancer.

Precautionary statements
Prevention: Obtain special instructions before use. Do not handle until all safety
precautions have been read and understood. Keep aw ay fromheat/sparks/open
flames/hot surfaces.No smoking. Pressurized container: Do not pierce or burn, even
after use. Avoid breathing dust/ fume/ gas/ mist/ vapours/ spray. Wash skin thoroughly
after handling. Contaminated w ork clothing should not be allow ed out of the w orkplace.
Wear protective gloves/ protective clothing/ eye protection/ face protection.
Response: IF ON SKIN: Wash w ith plenty of soap and w ater. IF IN EYES: Rinse
cautiously w ith waterfor several minutes. Remove contact lenses, if present and easy
to do. Continue rinsing. IF exposed or concerned: Get medical advice/ attention. If skin
irritation or rash occurs: Get medical advice/ attention. If eye irritation persists: Get
medical advice/ attention. Take off contaminated clothing and w ash before reuse.
Storage: Protect fromsunlight. Do not expose to temperatures exceeding 50 °C/ 122
°F. Storein a w ell-ventilated place.
Disposal: P501: Dispose of contents/container in accordance with local regulation.

Version: 2.0
Revision Date: 01/05/2018
Print Date: 03/13/2018

We believe the statements, technical information and recommendations contained herein are
reliable, but they are given without warranty or guarantee of any kind. The information in this
document applies to this specific material as supplied. It may not be valid for this material if it
is used in combination with any other materials. Users should make their own investigations
to determine the suitability and applicability of the information for their particular purposes.
This SDS has been prepared by the Compliance Senices organization supporting this
manufacturer, supplier or distributor.

Zep Inc. markets products under well recognized and established brand names such as Zep®,
Zep Commercial®,Zep Professional®, Enforcer®, National Chemical™, Selig™, Misty®, Next
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Dimension™, Petro®, i-Chem®, TimeMist®, TimeWick™, MicrobeMax®, Country Vet®,
Konk®, Original Bike Spirits®, Blue Coral®, Black Magic®, Rain-X®, Niagara National™, FC
Forward Chemicals®,Rexodan®, Mykal™, and a number of private labeled brands.
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SECTION 1: Identification of the substance/mixture and of the company/undertaking

1.1. Product identifier

Trade name PROTEX EXTRA

1.2. Relevant identified uses of the substance or mixture and uses advised against
Not applicable
1.3. Details of the supplier of the safety data sheet
SDS created by TDST
Supplier ESAB DENTON
Street address 2800 Airport Road
Denton, TX 76207

Telephone 1-800-372-2123
Email sds.esab@esab.se
Web site  www.esab.com
1.4. Emergency telephone number
Emergency phone number 1-800-372-2123

Available outside office hours Yes

SECTION 2: Hazards identification

2.1. Classification of the substance or mixture

The product is not classified
2.2. Label elements

The product do not require labeling
2.3. Other hazards

Not applicable

SECTION 3: Composition/information on ingredients
3.2. Mixtures

Substance additional Several ingredients are present in concentrations below 1%; none of these are reproductive
information  effectors, mutagens, carcinogens, or sensitizers.
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4.1. Description of first aid measures

Skin contact Flush skin with large amounts of water. If irritation develops and persists, get medical attention.

Eye contact Hold eyelids apart and flush eyes with plenty of water for at least 15 minutes. Get medical
attention.

Ingestion Do not induce vomiting. Drink water. Call physician immediately.
4.2. Most important symptoms and effects, both acute and delayed
Not applicable

4.3. Indication of any immediate medical attention and special treatment needed

Not applicable

SECTION 5: Firefighting measures
5.1. Extinguishing media

Suitable extinguishing media Wwater

5.2. Special hazards arising from the substance or mixture

carbon oxides Nitrogen smoke hydrocarbon fragments

5.3. Advice for firefighters
Not applicable

SECTION 6: Accidental release measures

6.1. Personal precautions, protective equipment and emergency procedures

Not applicable

6.2. Environmental precautions

Prevent further leakage or spillage.

6.3. Methods and material for containment and cleaning up

Contain spillage, and then collect with non-combustible absorbent material, (e.g. sand, earth, diatomaceous earth, vermiculite) and
place in container for disposal according to local / national regulations (see section 13).

6.4. Reference to other sections

Not applicable

SECTION 7: Handling and storage

7.1. Precautions for safe handling
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precautions

7.2. Conditions for safe storage, including any incompatibilities

Not applicable

7.3. Specific end use(s)
Not applicable

SECTION 8: Exposure controls/personal protection
8.1. Control parameters

Exposure limits OSHA PEL (ppm): Ethanolamine = 3, ACGIH TLV (ppm): Ethanolamine = 3

8.2. Exposure controls

Eye / face protection safety glasses with side-shields

SECTION 9: Physical and chemical properties

9.1. Information on basic physical and chemical properties

Appearance

Appearance, colour
Appearance, physical state
Auto-ignition temperature
Boiling point
Decomposition temperature
Evaporation rate

Explosive properties
Flammability (solid, gas)
Flash point

Freezing point

Initial boiling point and boiling
range

Melting point / freezing point
Odour
Odour treshold

Oxidising properties

Clear pink liquid
Pink

Not applicable
Not applicable
100°C

Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
0°C

Not applicable

Not applicable
Not applicable
Not applicable

Not applicable
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octanol / water

pH

pH value

Relative density
Solubility
Solubility in water

Upper / lower flammability or
explosive limits

Vapour density
Vapour pressure

Viscosity

Not measured - slightly alkaline
Not applicable

Not applicable

Not applicable

Complete

Not applicable

0.6 (water)
Not applicable

Not measured - thin mobile liquid

Specific Gravity: 1.0 (20/20 degrees Celcius)

9.2. Other information

Not applicable

SECTION 10: Stability and reactivity

10.1. Reactivity

Reactivity Stable under recommended storage conditions.

10.2. Chemical stability

Chemical stability No decomposition if stored normally.

10.3. Possibility of hazardous reactions

10.4. Conditions to avoid

10.5. Incompatible materials

Not applicable

Not applicable

Not applicable

10.6. Hazardous decomposition products

Not applicable

SECTION 11: Toxicological information

11.1. Information on toxicological effects
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skin corrosion/irritation Mild skin irritation

serious eye damage/irritation May irritate eyes.
Respiratory/skin sensitization Not applicable
germ cell mutagenicity Not applicable
Genotoxicity Not applicable
carcinogenicity Not applicable
reproductive toxicity Not applicable
STOT-single exposure Not applicable
STOT-repeated exposure Not applicable
Aspiration hazard Not applicable

LD50 Oral 94,000 mg/kg (rat)

LD50 Dermal >200,000 mg/kg (rabbit)

SECTION 12: Ecological information

12.1. Toxicity
Not applicable

12.2. Persistence and degradability
Not applicable

12.3. Bioaccumulative potential

Bioaccumulative potential Water solubility

12.4. Mobility in soil
Mobility Water solubility 12.4. Mobility in soil

12.5. Results of PBT and vPvB assessment
Not applicable

12.6. Other adverse effects

Not applicable

SECTION 13: Disposal considerations

13.1. Waste treatment methods

Disposal considerations May be flushed to the sanitary sewer after dilution
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SECTION 14: Transport information

14.1. UN number

14.2. UN proper shipping name

14.3. Transport hazard class(es)

14.4. Packing group

14.5. Environmental hazards

14.6. Special precautions for user

Not applicable

Not applicable

Not applicable

Not applicable

Not applicable

Not applicable

14.7. Transport in bulk according to Annex Il of Marpol and the IBC Code

Not applicable

SECTION 15: Regulatory information

15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture

Other regulations, limitations
and legal regulations

Canada: WHMIS classification: Class D; Division 2, Subdivision A Canadian Environmental
Protection Act (CEPA): All constituents of this product are on the Domestic Substance List (DSL).
USA: Under the OSHA Hazard Communication Standard, this product is considered hazardous.
USA: This product contains or produces a chemical known to the state of California to cause
cancer and birth defects (or other reproductive harm). (California Health & Safety Code § 25249.5 et
seq.)

United States EPA Toxic Substance Control Act: All constituents of this product are on the TSCA
inventory list or are excluded from listing.

CERCLA/SARA Title 11l Reportable Quantities (RQs) and/or Threshold Planning Quantities

(TPQs): : Product is a solid solution in the form of a solid article.

- Spills or releases resulting in the loss of any ingredient at or above its RQ require immediate
notification to the National Response Center and to your Local Emergency Planning Committee.
Section 311 Hazard Class

As shipped: Immediate; In use: Immediate delayed

15.2. Chemical safety assessment

Chemical safety assessment

Other

No
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WARNING: Welding fumes and gases are hazardous to your health and may damage lungs and other organs. Use adequate ventilation.
ELECTRIC SHOCK can kill. ARC RAYS and SPARKS can injure eyes and burn skin.
Wear correct hand, head, eye and body protection.

SECTION 16: Other information

Changes to previous revision This Safety Data Sheet has been revised due to modification(s) to section(s) 1-16

References to key literature

Other

and data sources

Additional information

Refer to ESAB "Welding and Cutting - Risks and Measures", F52-529 “Precautions and Safe
Practices for Electric Welding and Cutting” and F2035 “Precautions and Safe Practices for Gas
Welding, Cutting and Heating” available from ESAB, and to: www.esab.com

USA: USA: Contact ESAB at www.esabna.com or 1-800 ESAB-123 if you have any questions
about this SDS. American National Standard Z49.1 "Safety in Welding and Cutting", ANSI/AWS
F1.5 “ Methods for Sampling and Analyzing Gases from Welding and Allied Processes”,
ANSI/AWS F1.1 “Method for Sampling Airborne Particles Generated by Welding and Allied
Processes” ANSI/AWS F1.1 "Method for Sampling Airborne Particles Generated by Welding and
Allied Processes", AWSF3.2M/F3.2 "Ventilation Guide for Weld Fume", American Welding
Society, 550 North Le Jeune Road, Miami Florida 33135. Safety and Health Fact Sheets available
from AWS at www.aws.org.

OSHA Publication 2206 (29 C.F.R. 1910), U.S. Government Printing Office, Superintendent of
Documents, P.O. Box 371954, Pittsburgh, PA 15250-7954

American Conference of Governmental Hygienists (ACGIH), Threshold Limit Values and Biological
Exposure Indices, 6500 Glenway Ave., Cincinnati, Ohio 45211, USA.

NFPA 51B "Standard for Fire Prevention During Welding, Cutting, and Other Hot Work" published
by the National Fire Protection Association, 1 Batterymarch Park, Quincy, MA 02169.

UK: WMA Publication 236 and 237, "Hazards from Welding Fume", "The arc welder at work, some
general aspects of health and safety".

GERMANY:: Accident prevention regulation BGV D1, "Welding, cutting and related procedures".
Canada: CSA Standard CAN/CSA-W117.2-01 "Safety in Welding, Cutting, and Allied Processes".
This product has been classified according to the hazard criteria of the CPR and the SDS contains
all the information required by the CPR.

ESAB requests the users of this product to study this Safety Data Sheet (SDS) and become
aware of product hazards and safety information. To promote safe use of this product a user
should:

notify its employees, agents and contractors of the information on this SDS and any product
hazards/safety information.

furnish this same information to each of its customers for the product.

request such customers to notify employees and customers for the same product hazards and
safety information.

The information herein is given in good faith and based on technical data that ESAB believes to be
reliable. Since the conditions of use is outside our control, we assume no liability in connection
with any use of this information and no warranty,
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SAFETY DATA SHEET

1. PRODUCT AND COMPANY IDENTIFICATION

Product Name: Super Missleweld™ Electrode
Product Size: 3/32" (2.4 mm)

Other means of identification
SDS number: 200000007598

Recommended use and restriction on use
Recommended use: SMAW (Shielded Metal Arc Welding)
Restrictions on use: Not known. Read this SDS before using this product.

Manufacturer/Importer/Supplier/Distributor Information

Company Name: The Harris Products Group
Address: 4501 Quality Place
Mason, OH 45040-1971
USA
Telephone: +1 (513) 754-2000
Contact Person: Safety Data Sheet Questions: custservmason@jwharris.com

Emergency telephone number:

USA/Canada/Mexico +1 (888) 609-1762
Americas/Europe +1 (216) 383-8962
Asia Pacific +1(216) 383-8966
Middle East/Africa +1(216) 383-8969

3E Company Access Code: 333988

‘2. HAZARDS IDENTIFICATION

Classified according to the criteria of the Globally Harmonized System of Classification and Labeling of Chemicals
(GHS), The United States Occupational Safety and Health Administration’s Hazard Communication Standard (29
CFR 1910.1200), Canada’s Hazardous Product Regulations and Mexico’s Harmonized System for the Identification

and Communication of Hazards and Risks from Hazardous Chemicals in the Workplace.

Hazard Classification Not classified as hazardous according to applicable GHS hazard classification

criteria.

Label Elements

Hazard Symbol: No symbol
Signal Word: No signal word.
Hazard Statement: Not applicable
Precautionary Not applicable

Statements:
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Other hazards which do not
result in GHS classification:

Substance(s) formed under the
conditions of use:

Electrical Shock can kill. If welding must be performed in damp locations or
with wet clothing, on metal structures or when in cramped positions such as
sitting, kneeling or lying, or if there is a high risk of unavoidable or
accidental contact with work piece, use the following equipment:
Semiautomatic DC Welder, DC Manual (Stick) Welder, or AC Welder with
Reduced Voltage Control.

Arc rays can injure eyes and burn skin. Welding arc and sparks can ignite
combustibles and flammable materials. Overexposure to welding fumes
and gases can be hazardous. Read and understand the manufacturer’s
instructions, Safety Data Sheets and the precautionary labels before using
this product. Refer to Section 8.

The welding fume produced from this welding electrode may contain the
following constituent(s) and/or their complex metallic oxides as well as solid
particles or other constituents from the consumables, base metal, or base
metal coating not listed below.

Chemical Identity CAS-No.
Carbon dioxide 124-38-9
Carbon monoxide 630-08-0
Nitrogen dioxide 10102-44-0
Ozone 10028-15-6
Manganese 7439-96-5
Chromium (VI) 18540-29-9
Nickel 7440-02-0
Chromium oxide 1308-38-9
Fluorides (as F) 16984-48-8

3. COMPOSITION / INFORMATION ON INGREDIENTS

Reportable Hazardous Ingredients

Mixtures
Chemical Identity CAS number Content in percent (%)*
Iron 7439-89-6 20 - <50%
Chromium and chromium alloys or compounds (as Cr) 7440-47-3 20 - <50%
Titanium dioxide 13463-67-7 10 - <20%
Nickel 7440-02-0 5-<10%
Limestone 1317-65-3 5-<10%
Manganese 7439-96-5 1-<5%
Feldspar 68476-25-5 1-<5%
Sodium silicate 1344-09-8 1-<5%
Potassium oxide 12136-45-7 1-<5%
Fluorides (as F) 16984-48-8 0.1-<1%
Silicon 7440-21-3 0.1-<1%
Bentonite 1302-78-9 0.1-<1%
Quartz 14808-60-7 0.1-<1%
Potassium carbonate 584-08-7 0.1-<1%
Titanium 7440-32-6 0.1-<1%
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Molybdenum 7439-98-7 0.1-<1%

Copper and/or copper alloys and compounds (as Cu) 7440-50-8 0.1-<1%
* All concentrations are percent by weight unless ingredient is a gas. Gas concentrations are in percent by volume.

Composition Comments: The term “Hazardous Ingredients” should be interpreted as a term defined
in Hazard Communication standards and does not necessarily imply the
existence of a welding hazard. The product may contain additional non-
hazardous ingredients or may form additional compounds under the
condition of use. Refer to Sections 2 and 8 for more information.

4. FIRST AID MEASURES

Ingestion: Avoid hand, clothing, food, and drink contact with fluxes, metal fume or
powder which can cause ingestion of particulate during hand to mouth
activities such as drinking, eating, smoking, etc. If ingested, do not induce
vomiting. Contact a poison control center. Unless the poison control center
advises otherwise, wash out mouth thoroughly with water. If symptoms
develop, seek medical attention at once.

Inhalation: Move to fresh air if breathing is difficult. If breathing has stopped, perform
artificial respiration and obtain medical assistance at once.

Skin Contact: Remove contaminated clothing and wash the skin thoroughly with soap and
water. For reddened or blistered skin, or thermal burns, obtain medical
assistance at once.

Eye contact: Dust or fume from this product should be flushed from the eyes with
copious amounts of clean, tepid water until transported to an emergency
medical facility. Do not allow victim to rub or keep eyes tightly closed.
Obtain medical assistance at once.

Arc rays can injure eyes. If exposed to arc rays, move victim to dark room,
remove contact lenses as necessary for treatment, cover eyes with a
padded dressing and rest. Obtain medical assistance if symptoms persist.

Most important symptoms/effects, acute and delayed
Symptoms: Short-term (acute) overexposure to fumes and gases from welding and

allied processes may result in discomfort such as metal fume fever,
dizziness, nausea, or dryness or irritation of nose, throat, or eyes. May
aggravate pre-existing respiratory problems (e.g. asthma, emphysema).
Long-term (chronic) overexposure to fumes and gases from welding and
allied processes can lead to siderosis (iron deposits in lung), central
nervous system effects, bronchitis and other pulmonary effects. Refer to
Section 11 for more information.

Hazards: The hazards associated with welding and its allied processes such as
soldering and brazing are complex and may include physical and health
hazards such as but not limited to electric shock, physical strains, radiation
burns (eye flash), thermal burns due to hot metal or spatter and potential
health effects of overexposure to fumes, gases or dusts potentially
generated during the use of this product. Refer to Section 11 for more
information.

Indication of immediate medical attention and special treatment needed
Treatment: Treat symptomatically.

5. FIRE-FIGHTING MEASURES
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General Fire Hazards: As shipped, this product is nonflammable. However, welding arc and
sparks as well as open flames and hot surfaces associated with brazing
and soldering can ignite combustible and flammable materials. Read and
understand American National Standard Z49.1, "Safety in Welding, Cutting
and Allied Processes” and National Fire Protection Association NFPA 51B,
“Standard for Fire Prevention during Welding, Cutting and Other Hot Work”
before using this product.

Suitable (and unsuitable) extinguishing media

Suitable extinguishing media: As shipped, the product will not burn. In case of fire in the surroundings:
use appropriate extinguishing agent.

Unsuitable extinguishing Do not use water jet as an extinguisher, as this will spread the fire.
media:
Specific hazards arising from Welding arc and sparks can ignite combustibles and flammable products.

the chemical:

Special protective equipment and precautions for firefighters

Special fire fighting Use standard firefighting procedures and consider the hazards of other
procedures: involved materials.

Special protective equipment Selection of respiratory protection for fire fighting: follow the general fire
for fire-fighters: precautions indicated in the workplace. Self-contained breathing apparatus

and full protective clothing must be worn in case of fire.

6. ACCIDENTAL RELEASE MEASURES

Personal precautions, If airborne dust and/or fume is present, use adequate engineering controls
protective equipment and and, if needed, personal protection to prevent overexposure. Refer to
emergency procedures: recommendations in Section 8.

Methods and material for Absorb with sand or other inert absorbent. Stop the flow of material, if this is
containment and cleaning up: without risk. Clean up spills immediately, observing precautions in the

personal protective equipment in Section 8. Avoid generating dust. Prevent
product from entering any drains, sewers or water sources. Refer to
Section 13 for proper disposal.

Environmental Precautions: Avoid release to the environment. Prevent further leakage or spillage if safe
to do so. Do not contaminate water sources or sewer. Environmental
manager must be informed of all major spillages.

7. HANDLING AND STORAGE

Precautions for safe handling: Prevent formation of dust. Provide appropriate exhaust ventilation at
places where dust is formed.

Read and understand the manufacturer's instruction and the precautionary
label on the product. Refer to Lincoln Safety Publications at
www.lincolnelectric.com/safety. See American National Standard Z49.1,
"Safety In Welding, Cutting and Allied Processes" published by the
American Welding Society, http://pubs.aws.org and OSHA Publication 2206
(29CFR1910), U.S. Government Printing Office, www.gpo.gov.

Conditions for safe storage, Store in closed original container in a dry place. Store in accordance with
including any incompatibilities: local/regional/national regulations. Store away from incompatible materials.
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‘8. EXPOSURE CONTROLS / PERSONAL PROTECTION

Control Parameters

Occupational Exposure Limits: US

Chemical Identity Type Exposure Limit Values Source
Chromium and chromium PEL 1 mg/m3 | US. OSHA Table Z-1 Limits for Air
alloys or compounds (as Cr) - Contaminants (29 CFR 1910.1000) (02
as Cr 2006)
REL 0.5 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards (2005)
Chromium and chromium TWA 0.5 mg/m3 | US. ACGIH Threshold Limit Values (03
alloys or compounds (as Cr) - 2018)
Inhalable fraction. - as Cr(0)
Titanium dioxide TWA 10 mg/m3 | US. ACGIH Threshold Limit Values (12
2010)
Titanium dioxide - Total dust. | PEL 15 mg/m3 | US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000) (02
2006)
Nickel - Inhalable fraction. TWA 1.5 mg/m3 | US. ACGIH Threshold Limit Values (12
2010)
Nickel - as Ni PEL 1 mg/m3 | US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000) (02
2006)
REL 0.015 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards (2005)
Limestone - Total dust. PEL 15 mg/m3 | US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000) (02
2006)
Limestone - Respirable PEL 5mg/m3 | US. OSHA Table Z-1 Limits for Air
fraction. Contaminants (29 CFR 1910.1000) (02
2006)
Limestone - Respirable. REL 5mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards (2005)
Limestone - Total REL 10 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards (2005)
Manganese - Fume. - as Mn Ceiling 5mg/m3 | US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000) (02
2006)
REL 1 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards (2005)
STEL 3 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards (2005)
Manganese - Inhalable TWA 0.1 mg/m3 | US. ACGIH Threshold Limit Values (03
fraction. - as Mn 2014)
Manganese - Respirable TWA 0.02 mg/m3 | US. ACGIH Threshold Limit Values (03
fraction. - as Mn 2014)
Fluorides (as F) - as F TWA 2.5mg/m3 | US. ACGIH Threshold Limit Values (12
2010)
PEL 2.5mg/m3 | US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000) (02
2006)
Fluorides (as F) - Dust. TWA 2.5mg/m3 | US. OSHA Table Z-2 (29 CFR 1910.1000)
(02 2006)
Silicon - Total dust. PEL 15 mg/m3 | US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000) (02
2006)
Silicon - Respirable fraction. PEL 5mg/m3 | US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000) (02
2006)
Silicon - Respirable. REL 5mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards (2005)
Silicon - Total REL 10 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards (2005)
Quartz - Respirable fraction. TWA 0.025 mg/m3 | US. ACGIH Threshold Limit Values (12
2010)
Quartz - Respirable. TWA 2.4 millions of | US. OSHA Table Z-3 (29 CFR 1910.1000)

particles per cubic

(2000)
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foot of air
TWA 0.1 mg/m3 | US. OSHA Table Z-3 (29 CFR 1910.1000)
(2000)
Quartz - Respirable dust. REL 0.05 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards (2005)
Quartz - Respirable dust. TWA 0.05 mg/m3 | US. OSHA Specifically Regulated
Substances (29 CFR 1910.1001-1050)
(03 2016)
OSHA_AC 0.025 mg/m3 | US. OSHA Specifically Regulated
T Substances (29 CFR 1910.1001-1050)
(03 2016)
Quartz - Respirable dust. PEL 0.05 mg/m3 | US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000) (03
2016)
Molybdenum - Total dust. - PEL 15 mg/m3 | US. OSHA Table Z-1 Limits for Air
as Mo Contaminants (29 CFR 1910.1000) (02
2006)
Molybdenum - Inhalable TWA 10 mg/m3 | US. ACGIH Threshold Limit Values (03
fraction. - as Mo 2014)
Molybdenum - Respirable TWA 3mg/m3 | US. ACGIH Threshold Limit Values (03
fraction. - as Mo 2014)
Copper and/or copper alloys TWA 1 mg/m3 | US. ACGIH Threshold Limit Values (03
and compounds (as Cu) - 2014)
Dust and mist. - as Cu
Copper and/or copper alloys TWA 0.2 mg/m3 | US. ACGIH Threshold Limit Values (03
and compounds (as Cu) - 2014)
Fume. - as Cu
REL 0.1 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards (2016)
Copper and/or copper alloys REL 1 mg/m3 | US. NIOSH: Pocket Guide to Chemical
and compounds (as Cu) - Hazards (2016)
Dust and mist. - as Cu
Copper and/or copper alloys PEL 0.1 mg/m3 | US. OSHA Table Z-1 Limits for Air
and compounds (as Cu) - Contaminants (29 CFR 1910.1000) (02
Fume. - as Cu 2006)
Copper and/or copper alloys PEL 1 mg/m3 | US. OSHA Table Z-1 Limits for Air
and compounds (as Cu) - Contaminants (29 CFR 1910.1000) (02
Dust and mist. - as Cu 2006)
Occupational Exposure Limits: Canada
Chemical Identity Type Exposure Limit Values Source
Chromium and chromium TWA 0.5 mg/m3 | Canada. Alberta OELs (Occupational
alloys or compounds (as Cr) - Health & Safety Code, Schedule 1, Table
as Cr 2) (07 2009)
Chromium and chromium TWA 0.5 mg/m3 | Canada. British Columbia OELs.
alloys or compounds (as Cr) (Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)
Chromium and chromium TWA 0.5 mg/m3 | Canada. Ontario OELs. (Control of
alloys or compounds (as Cr) - Exposure to Biological or Chemical
as Cr Agents) (11 2010)
8 HR ACL 0.5 mg/m3 | Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)
15 MIN 1.5mg/m3 | Canada. Saskatchewan OELs
ACL (Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)
Chromium and chromium TWA 0.5 mg/m3 | Canada. Quebec OELs. (Ministry of Labor
alloys or compounds (as Cr) - Regulation Respecting the Quality of the
Work Environment) (09 2017)
Chromium and chromium TWA 0.5 mg/m3 | Canada. Manitoba OELs (Reg. 217/2006,
alloys or compounds (as Cr) - The Workplace Safety And Health Act)
Inhalable fraction. - as Cr(0) (03 2018)
Titanium dioxide TWA 10 mg/m3 | Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2) (07 2009)
Titanium dioxide - Total dust. | TWA 10 mg/m3 | Canada. British Columbia OELs.
(Occupational Exposure Limits for
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Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

Titanium dioxide - Respirable
fraction.

TWA

3 mg/m3

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

Titanium dioxide

TWA

10 mg/m3

Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act)
(03 2011)

TWA

10 mg/m3

Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents) (11 2010)

8 HR ACL

10 mg/m3

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

15 MIN
ACL

20 mg/m3

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

Titanium dioxide - Total dust.

TWA

10 mg/m3

Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment) (09 2017)

Nickel

TWA

1.5 mg/m3

Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2) (07 2009)

TWA

0.05 mg/m3

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (05 2013)

Nickel - Inhalable fraction.

TWA

1.5 mg/m3

Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act)
(03 2011)

Nickel - Inhalable fraction. -
as Ni

8 HR ACL

1.5 mg/m3

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

15 MIN
ACL

3 mg/m3

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

TWA

1 mg/m3

Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents) (06 2015)

Nickel

TWA

1 mg/m3

Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment) (09 2017)

Limestone

TWA

10 mg/m3

Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2) (07 2009)

Limestone - Total dust.

STEL

20 mg/m3

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

TWA

10 mg/m3

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

Limestone - Respirable
fraction.

TWA

3 mg/m3

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

Limestone

8 HR ACL

10 mg/m3

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

15 MIN
ACL

20 mg/m3

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

Limestone - Total dust.

TWA

10 mg/m3

Canada. Quebec OELs. (Ministry of Labor
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- Regulation Respecting the Quality of the
Work Environment) (09 2017)
Manganese - as Mn TWA 0.2 mg/m3 | Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2) (07 2009)

TWA 0.2 mg/m3 | Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

8 HR ACL 0.2 mg/m3 | Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

15 MIN 0.6 mg/m3 | Canada. Saskatchewan OELs
ACL (Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)
Manganese - Respirable TWA 0.02 mg/m3 | Canada. Manitoba OELs (Reg. 217/2006,
fraction. - as Mn The Workplace Safety And Health Act)
(03 2014)
Manganese - Inhalable TWA 0.1 mg/m3 | Canada. Manitoba OELs (Reg. 217/2006,
fraction. - as Mn The Workplace Safety And Health Act)
(03 2014)
Manganese - as Mn TWA 0.2 mg/m3 | Canada. Ontario OELs. (Control of

Exposure to Biological or Chemical
Agents) (06 2015)

Manganese - Fume, total TWA 0.2 mg/m3 | Canada. Quebec OELs. (Ministry of Labor

dust. - as Mn - Regulation Respecting the Quality of the
Work Environment) (09 2017)

Fluorides (as F) -as F TWA 2.5mg/m3 | Canada. Alberta OELs (Occupational

Health & Safety Code, Schedule 1, Table
2) (07 2009)

TWA 2.5mg/m3 | Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2) (07 2009)

TWA 2.5mg/m3 | Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

TWA 2.5mg/m3 | Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act)
(03 2011)

TWA 2.5mg/m3 | Canada. Ontario OELs. (Control of

Exposure to Biological or Chemical
Agents) (11 2010)

8 HR ACL 2.5mg/m3 | Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

15 MIN 5mg/m3 | Canada. Saskatchewan OELs

ACL (Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

TWA 2.5mg/m3 | Canada. Quebec OELs. (Ministry of Labor

- Regulation Respecting the Quality of the
Work Environment) (09 2017)

Silicon - Total dust. TWA 10 mg/m3 | Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents) (07 2010)

Silicon 8 HR ACL 10 mg/m3 | Canada. Saskatchewan OELs

(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

15 MIN 20 mg/m3 | Canada. Saskatchewan OELs
ACL (Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)
Silicon - Total dust. TWA 10 mg/m3 | Canada. Quebec OELs. (Ministry of Labor

- Regulation Respecting the Quality of the
Work Environment) (09 2017)

Quartz - Respirable particles. | TWA 0.025 mg/m3 | Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2) (07 2009)

Quartz - Respirable fraction. TWA 0.025 mg/m3 | Canada. British Columbia OELs.
(Occupational Exposure Limits for
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Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

TWA 0.025 mg/m3 | Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act)
(03 2011)

8 HR ACL 0.05 mg/m3 | Canada. Saskatchewan OELs

(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

TWA 0.10 mg/m3 | Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents) (06 2015)
Quartz - Respirable dust. TWA 0.1 mg/m3 | Canada. Quebec OELs. (Ministry of Labor

- Regulation Respecting the Quality of the
Work Environment) (09 2017)
Molybdenum - Inhalable TWA 10 mg/m3 | Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

Molybdenum - Respirable. TWA 3 mg/m3 | Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

Molybdenum - Inhalable TWA 10 mg/m3 | Canada. Ontario OELs. (Control of
fraction. - as Mo Exposure to Biological or Chemical
Agents) (11 2010)
8 HR ACL 10 mg/m3 | Canada. Saskatchewan OELs

(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

Molybdenum - Respirable 8 HR ACL 3 mg/m3 | Canada. Saskatchewan OELs

fraction. - as Mo (Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

Molybdenum - Inhalable 15 MIN 20 mg/m3 | Canada. Saskatchewan OELs

fraction. - as Mo ACL (Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

Molybdenum - Respirable 15 MIN 6 mg/m3 | Canada. Saskatchewan OELs

fraction. - as Mo ACL (Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

TWA 3 mg/m3 | Canada. Manitoba OELs (Reg. 217/2006,

The Workplace Safety And Health Act)
(03 2014)

Molybdenum - Inhalable TWA 10 mg/m3 | Canada. Manitoba OELs (Reg. 217/2006,

fraction. - as Mo The Workplace Safety And Health Act)
(03 2014)

Molybdenum - Respirable TWA 3 mg/m3 | Canada. Ontario OELs. (Control of

fraction. - as Mo Exposure to Biological or Chemical
Agents) (06 2015)

Molybdenum - as Mo TWA 10 mg/m3 | Canada. Quebec OELs. (Ministry of Labor

- Regulation Respecting the Quality of the
Work Environment) (09 2017)

Copper and/or copper alloys TWA 0.2 mg/m3 | Canada. Alberta OELs (Occupational
and compounds (as Cu) - Health & Safety Code, Schedule 1, Table
Fume. 2) (07 2009)

Copper and/or copper alloys TWA 1 mg/m3 | Canada. Alberta OELs (Occupational
and compounds (as Cu) - Health & Safety Code, Schedule 1, Table
Dust and mist. - as Cu 2) (07 2009)

Copper and/or copper alloys TWA 0.2 mg/m3 | Canada. British Columbia OELs.

and compounds (as Cu) - (Occupational Exposure Limits for

Fume. - as Cu Chemical Substances, Occupational

Health and Safety Regulation 296/97, as
amended) (07 2007)

Copper and/or copper alloys TWA 1 mg/m3 | Canada. British Columbia OELs.
and compounds (as Cu) - (Occupational Exposure Limits for
Dust and mist. - as Cu Chemical Substances, Occupational

Health and Safety Regulation 296/97, as
amended) (07 2007)

TWA 1 mg/m3 | Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act)
(03 2014)
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and compounds (as Cu) -
Dust and mist. - as Cu

Copper and/or copper alloys TWA 0.2 mg/m3 | Canada. Manitoba OELs (Reg. 217/2006,
and compounds (as Cu) - The Workplace Safety And Health Act)
Fume. - as Cu (03 2014)
Copper and/or copper alloys TWA 1 mg/m3 | Canada. Ontario OELs. (Control of
and compounds (as Cu) - Exposure to Biological or Chemical
Dust and fume. - as Cu Agents) (06 2015)
Copper and/or copper alloys 8 HR ACL 1 mg/m3 | Canada. Saskatchewan OELs
and compounds (as Cu) - (Occupational Health and Safety
Dust and mist. - as Cu Regulations, 1996, Table 21) (05 2009)
Copper and/or copper alloys 15 MIN 0.6 mg/m3 | Canada. Saskatchewan OELs
and compounds (as Cu) - ACL (Occupational Health and Safety
Fume. - as Cu Regulations, 1996, Table 21) (05 2009)
Copper and/or copper alloys 15 MIN 3 mg/m3 | Canada. Saskatchewan OELs
and compounds (as Cu) - ACL (Occupational Health and Safety
Dust and mist. - as Cu Regulations, 1996, Table 21) (05 2009)
Copper and/or copper alloys 8 HR ACL 0.2 mg/m3 | Canada. Saskatchewan OELs
and compounds (as Cu) - (Occupational Health and Safety
Fume. - as Cu Regulations, 1996, Table 21) (05 2009)
Copper and/or copper alloys TWA 1 mg/m3 | Canada. Quebec OELs. (Ministry of Labor
and compounds (as Cu) - - Regulation Respecting the Quality of the
Dust and mist. - as Cu Work Environment) (09 2017)
Copper and/or copper alloys TWA 0.2 mg/m3 | Canada. Quebec OELs. (Ministry of Labor
and compounds (as Cu) - - Regulation Respecting the Quality of the
Fume. - as Cu Work Environment) (09 2017)
TWA 0.2 mg/m3 | Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents) (08 2017)
Occupational Exposure Limits: Mexico
Chemical Identity Type Exposure Limit Values Source
Iron - as Fe VLE-PPT 1 mg/m3 | Mexico. OELs. (NOM-010-STPS-2014
Chemical Pollutants at the Workplace;
Assessment and Control) (04 2014)
Chromium and chromium VLE-PPT 0.5 mg/m3 | Mexico. OELs. (NOM-010-STPS-2014
alloys or compounds (as Cr) Chemical Pollutants at the Workplace;
Assessment and Control) (04 2014)
VLE-PPT 0.05 mg/m3 | Mexico. OELs. (NOM-010-STPS-2014
Chemical Pollutants at the Workplace;
Assessment and Control) (04 2014)
VLE-PPT 0.01 mg/m3 | Mexico. OELs. (NOM-010-STPS-2014
Chemical Pollutants at the Workplace;
Assessment and Control) (04 2014)
Titanium dioxide VLE-PPT 10 mg/m3 | Mexico. OELs. (NOM-010-STPS-2014
Chemical Pollutants at the Workplace;
Assessment and Control) (04 2014)
Nickel - Inhalable fraction. - VLE-PPT 1.5 mg/m3 | Mexico. OELs. (NOM-010-STPS-2014
as Ni Chemical Pollutants at the Workplace;
Assessment and Control) (04 2014)
Manganese - as Mn VLE-PPT 0.2 mg/m3 | Mexico. OELs. (NOM-010-STPS-2014
Chemical Pollutants at the Workplace;
Assessment and Control) (04 2014)
Fluorides (as F) - as F VLE-PPT 2.5mg/m3 | Mexico. OELs. (NOM-010-STPS-2014
Chemical Pollutants at the Workplace;
Assessment and Control) (04 2014)
Quartz - Respirable fraction. VLE-PPT 0.025 mg/m3 | Mexico. OELs. (NOM-010-STPS-2014
Chemical Pollutants at the Workplace;
Assessment and Control) (04 2014)
Molybdenum - Respirable VLE-PPT 0.5 mg/m3 | Mexico. OELs. (NOM-010-STPS-2014
fraction. - as Mo Chemical Pollutants at the Workplace;
Assessment and Control) (04 2014)
Copper and/or copper alloys VLE-PPT 0.2 mg/m3 | Mexico. OELs. (NOM-010-STPS-2014
and compounds (as Cu) - Chemical Pollutants at the Workplace;
Fume. - as Cu Assessment and Control) (04 2014)
Copper and/or copper alloys VLE-PPT 1 mg/m3 | Mexico. OELs. (NOM-010-STPS-2014

Chemical Pollutants at the Workplace;
Assessment and Control) (04 2014)

Biological Limit Values: US
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Chemical Identity

Exposure Limit Values

Source

Fluorides (as F) (Fluoride:
Sampling time: Prior to shift.)

2 mg/l (Urine)

ACGIH BEI (03 2013)

Fluorides (as F) (Fluoride:
Sampling time: End of shift.)

3 mg/l (Urine)

ACGIH BEI (03 2013)

Biological Limit Values: Mexico

Chemical Identity

Exposure Limit Values

Source

Fluorides (as F) (fluorides:
Sampling time: Prior to shift.)

3 mg/g (Creatinine in urine)

MX IBE (06 2012)

Fluorides (as F) (fluorides:
Sampling time: End of shift.)

10 mg/g (Creatinine in urine)

MX IBE (06 2012)

Fluorides (as F) (fluorides:
Sampling time: Prior to shift.)

3 mg/g (Creatinine in urine)

MX IBE (06 2012)

Fluorides (as F) (fluorides:
Sampling time: End of shift.)

10 mg/g (Creatinine in urine)

MX IBE (06 2012)

Additional exposure limits under the conditions of use: US

Chemical Identity Type Exposure Limit Values Source
Carbon dioxide TWA 5,000 ppm US. ACGIH Threshold Limit Values (12
2010)
STEL 30,000 ppm US. ACGIH Threshold Limit Values (12
2010)
PEL 5,000 ppm 9,000 mg/m3 | US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000) (02
2006)
STEL 30,000 ppm 54,000 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards (2005)
REL 5,000 ppm 9,000 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards (2005)
Carbon monoxide TWA 25 ppm US. ACGIH Threshold Limit Values (12
2010)
PEL 50 ppm 55 mg/m3 | US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000) (02
2006)
REL 35 ppm 40 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards (2005)
Ceil_Time 200 ppm 229 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards (2005)
Nitrogen dioxide TWA 0.2 ppm US. ACGIH Threshold Limit Values (02
2012)
Ceiling 5 ppm 9 mg/m3 | US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000) (02
2006)
STEL 1 ppm 1.8 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards (2005)
Ozone PEL 0.1 ppm 0.2 mg/m3 | US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000) (02
2006)
Ceil_Time 0.1 ppm 0.2 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards (2005)
TWA 0.05 ppm US. ACGIH Threshold Limit Values (03
2014)
TWA 0.20 ppm US. ACGIH Threshold Limit Values (03
2014)
TWA 0.10 ppm US. ACGIH Threshold Limit Values (03
2014)
TWA 0.08 ppm US. ACGIH Threshold Limit Values (03
2014)
Manganese - Fume. - as Mn Ceiling 5mg/m3 | US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000) (02
2006)
REL 1 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards (2005)
STEL 3 mg/m3 | US. NIOSH: Pocket Guide to Chemical
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Hazards (2005)

Manganese - Inhalable TWA 0.1 mg/m3 | US. ACGIH Threshold Limit Values (03
fraction. - as Mn 2014)

Manganese - Respirable TWA 0.02 mg/m3 | US. ACGIH Threshold Limit Values (03
fraction. - as Mn 2014)

Chromium (VI) TWA 0.005 mg/m3 | US. OSHA Specifically Regulated
Substances (29 CFR 1910.1001-1050)
(02 2006)

OSHA_AC 0.0025 mg/m3 | US. OSHA Specifically Regulated

T Substances (29 CFR 1910.1001-1050)
(02 2006)

Ceiling 0.1 mg/m3 | US. OSHA Table Z-2 (29 CFR 1910.1000)
(02 2006)

Chromium (VI) - as Cr(VI) REL 0.0002 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards (2016)

Chromium (VI) - Inhalable TWA 0.0002 mg/m3 | US. ACGIH Threshold Limit Values (03
fraction. - as Cr(VI) 2018)

TWA 0.0002 mg/m3 | US. ACGIH Threshold Limit Values (03
2018)

STEL 0.0005 mg/m3 | US. ACGIH Threshold Limit Values (03
2018)

STEL 0.0005 mg/m3 | US. ACGIH Threshold Limit Values (03
2018)

Nickel - Inhalable fraction. TWA 1.5mg/m3 | US. ACGIH Threshold Limit Values (12
2010)

Nickel - as Ni PEL 1 mg/m3 | US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000) (02
2006)

REL 0.015 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards (2005)

Chromium oxide - as Cr PEL 0.5 mg/m3 | US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000) (02
2006)

Chromium oxide - Inhalable TWA 0.003 mg/m3 | US. ACGIH Threshold Limit Values (03
fraction. - as Cr(lIl) 2018)

Chromium oxide - as Cr(lll) REL 0.5 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards (2016)

Fluorides (as F) - as F TWA 2.5mg/m3 | US. ACGIH Threshold Limit Values (12
2010)

PEL 2.5mg/m3 | US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000) (02
2006)

Fluorides (as F) - Dust. TWA 2.5mg/m3 | US. OSHA Table Z-2 (29 CFR 1910.1000)
(02 2006)

Additional exposure limits under the conditions of use: Canada

Chemical Identity Type Exposure Limit Values Source

Carbon dioxide STEL 30,000 ppm 54,000 mg/m3 | Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2) (07 2009)

TWA 5,000 ppm 9,000 mg/m3 | Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2) (07 2009)

TWA 5,000 ppm Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

STEL 15,000 ppm Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

TWA 5,000 ppm Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act)
(03 2011)

STEL 30,000 ppm Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act)
(03 2011)
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STEL

30,000 ppm

Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents) (11 2010)

TWA

5,000 ppm

Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents) (11 2010)

8 HR ACL

5,000 ppm

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

15 MIN
ACL

30,000 ppm

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

TWA

5,000 ppm

9,000 mg/m3

Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment) (09 2017)

STEL

30,000 ppm

54,000 mg/m3

Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment) (09 2017)

Carbon monoxide

TWA

25 ppm

29 mg/m3

Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2) (07 2009)

TWA

25 ppm

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

STEL

100 ppm

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

TWA

25 ppm

Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act)
(03 2011)

TWA

25 ppm

Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents) (07 2010)

8 HR ACL

25 ppm

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

15 MIN
ACL

190 ppm

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

TWA

35 ppm

40 mg/m3

Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment) (09 2017)

STEL

200 ppm

230 mg/m3

Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment) (09 2017)

Nitrogen dioxide

STEL

5 ppm

9.4 mg/m3

Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2) (07 2009)

TWA

3 ppm

5.6 mg/m3

Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2) (07 2009)

CEILING

1 ppm

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

TWA

0.2 ppm

Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act)
(03 2012)

STEL

5 ppm

Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents) (11 2010)

TWA

3 ppm

Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents) (11 2010)

8 HR ACL

3 ppm

Canada. Saskatchewan OELs
(Occupational Health and Safety
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Regulations, 1996, Table 21) (05 2009)

15 MIN 5 ppm Canada. Saskatchewan OELs

ACL (Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

TWA 3 ppm 5.6 mg/m3 | Canada. Quebec OELs. (Ministry of Labor

- Regulation Respecting the Quality of the
Work Environment) (09 2017)

Ozone STEL 0.3 ppm 0.6 mg/m3 | Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2) (07 2009)

TWA 0.1 ppm 0.2 mg/m3 | Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2) (07 2009)

TWA 0.05 ppm Canada. British Columbia OELs.

(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

TWA 0.1 ppm Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

TWA 0.08 ppm Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

TWA 0.2 ppm Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

TWA 0.1 ppm 0.2 mg/m3 | Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents) (07 2010)

STEL 0.3 ppm 0.6 mg/m3 | Canada. Ontario OELs. (Control of

Exposure to Biological or Chemical
Agents) (07 2010)

15 MIN 0.15 ppm Canada. Saskatchewan OELs

ACL (Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

8 HR ACL 0.05 ppm Canada. Saskatchewan OELs

(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)
CEILING 0.1 ppm 0.2mg/m3 | Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment) (12 2008)

TWA 0.20 ppm Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act)
(03 2014)

TWA 0.05 ppm Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act)
(03 2014)

TWA 0.08 ppm Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act)
(03 2014)

TWA 0.10 ppm Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act)
(03 2014)

Manganese - as Mn TWA 0.2 mg/m3 | Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2) (07 2009)

TWA 0.2 mg/m3 | Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

8 HR ACL 0.2 mg/m3 | Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)
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15 MIN 0.6 mg/m3 | Canada. Saskatchewan OELs
ACL (Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)
Manganese - Respirable TWA 0.02 mg/m3 | Canada. Manitoba OELs (Reg. 217/2006,
fraction. - as Mn The Workplace Safety And Health Act)
(03 2014)
Manganese - Inhalable TWA 0.1 mg/m3 | Canada. Manitoba OELs (Reg. 217/2006,
fraction. - as Mn The Workplace Safety And Health Act)
(03 2014)
Manganese - as Mn TWA 0.2 mg/m3 | Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents) (06 2015)
Manganese - Fume, total TWA 0.2 mg/m3 | Canada. Quebec OELs. (Ministry of Labor
dust. - as Mn - Regulation Respecting the Quality of the
Work Environment) (09 2017)
Chromium (VI) - as Cr TWA 0.01 mg/m3 | Canada. Alberta OELs (Occupational

Health & Safety Code, Schedule 1, Table
2) (07 2009)

TWA 0.05 mg/m3 | Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2) (07 2009)

TWA 0.025 mg/m3 | Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

CEILING 0.1 mg/m3 | Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

TWA 0.05 mg/m3 | Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents) (11 2010)

15 MIN 0.03 mg/m3 | Canada. Saskatchewan OELs

ACL (Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

15 MIN 0.15mg/m3 | Canada. Saskatchewan OELs

ACL (Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

8 HR ACL 0.01 mg/m3 | Canada. Saskatchewan OELs

(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

8 HR ACL 0.05 mg/m3 | Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)
TWA 0.05 mg/m3 | Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment) (09 2017)

TWA 0.01 mg/m3 | Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment) (09 2017)

Chromium (VI) - Inhalable STEL 0.0005 mg/m3 | Canada. Manitoba OELs (Reg. 217/2006,
fraction. - as Cr(VI) The Workplace Safety And Health Act)
(03 2018)

STEL 0.0005 mg/m3 | Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act)
(03 2018)

TWA 0.0002 mg/m3 | Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act)
(03 2018)

TWA 0.0002 mg/m3 | Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act)
(03 2018)

Nickel TWA 1.5mg/m3 | Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2) (07 2009)

TWA 0.05 mg/m3 | Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
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amended) (05 2013)

Nickel - Inhalable fraction.

TWA

1.5 mg/m3

Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act)
(03 2011)

Nickel - Inhalable fraction. -
as Ni

8 HR ACL

1.5 mg/m3

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

15 MIN
ACL

3 mg/m3

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

TWA

1 mg/m3

Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents) (06 2015)

Nickel

TWA

1 mg/m3

Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment) (09 2017)

Chromium oxide - as Cr

TWA

0.5 mg/m3

Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2) (07 2009)

TWA

0.5 mg/m3

Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents) (11 2010)

8 HR ACL

0.5 mg/m3

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

15 MIN
ACL

1.5 mg/m3

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

TWA

0.5 mg/m3

Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment) (09 2017)

Chromium oxide - as Cr(lll)

TWA

0.5 mg/m3

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (06 2017)

Chromium oxide - Inhalable
fraction. - as Cr(lll)

TWA

0.003 mg/m3

Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act)
(03 2018)

Fluorides (as F) - as F

TWA

2.5mg/m3

Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2) (07 2009)

TWA

2.5 mg/m3

Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2) (07 2009)

TWA

2.5 mg/m3

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

TWA

2.5 mg/m3

Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act)
(03 2011)

TWA

2.5mg/m3

Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents) (11 2010)

8 HR ACL

2.5 mg/m3

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

15 MIN
ACL

5 mg/m3

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

TWA

2.5 mg/m3

Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment) (09 2017)

Additional exposure limits under the

conditions of use: Mexico

Chemical Identity

Type

Exposure Limit Values

Source

Carbon dioxide

VLE-CT

30,000 ppm

Mexico. OELs. (NOM-010-STPS-2014
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Chemical Pollutants at the Workplace;
Assessment and Control) (04 2014)
VLE-PPT 5,000 ppm Mexico. OELs. (NOM-010-STPS-2014
Chemical Pollutants at the Workplace;
Assessment and Control) (04 2014)
Carbon monoxide VLE-PPT 25 ppm Mexico. OELs. (NOM-010-STPS-2014
Chemical Pollutants at the Workplace;
Assessment and Control) (04 2014)
Nitrogen dioxide VLE-PPT 0.2 ppm Mexico. OELs. (NOM-010-STPS-2014
Chemical Pollutants at the Workplace;
Assessment and Control) (04 2014)
Ozone VLE-P 0.1 ppm Mexico. OELs. (NOM-010-STPS-2014
Chemical Pollutants at the Workplace;
Assessment and Control) (04 2014)
Manganese - as Mn VLE-PPT 0.2 mg/m3 | Mexico. OELs. (NOM-010-STPS-2014
Chemical Pollutants at the Workplace;
Assessment and Control) (04 2014)
Chromium (VI) VLE-PPT 0.05 mg/m3 | Mexico. OELs. (NOM-010-STPS-2014
Chemical Pollutants at the Workplace;
Assessment and Control) (04 2014)

Nickel - Inhalable fraction. - VLE-PPT 1.5mg/m3 | Mexico. OELs. (NOM-010-STPS-2014

as Ni Chemical Pollutants at the Workplace;
Assessment and Control) (04 2014)

Chromium oxide VLE-PPT 0.5 mg/m3 | Mexico. OELs. (NOM-010-STPS-2014

Chemical Pollutants at the Workplace;
Assessment and Control) (04 2014)
Fluorides (as F) - as F VLE-PPT 2.5mg/m3 | Mexico. OELs. (NOM-010-STPS-2014
Chemical Pollutants at the Workplace;
Assessment and Control) (04 2014)

Appropriate Engineering Ventilation: Use enough ventilation and local exhaust at the arc, flame or

Controls heat source to keep the fumes and gases from the worker's breathing zone
and the general area. Train the operator to keep their head out of the
fumes. Keep exposure as low as possible.

Individual protection measures, such as personal protective equipment

General information: Exposure Guidelines: To reduce the potential for overexposure, use
controls such as adequate ventilation and personal protective equipment
(PPE). Overexposure refers to exceeding applicable local limits, the
American Conference of Governmental Industrial Hygienists (ACGIH)
Threshold Limit Values (TLVs) or the Occupational Safety and Health
Administration’s (OSHA) Permissible Exposure Limits (PELs). Workplace
exposure levels should be established by competent industrial hygiene
assessments. Unless exposure levels are confirmed to be below the
applicable local limit, TLV or PEL, whichever is lower, respirator use is
required. Absent these controls, overexposure to one or more compound
constituents, including those in the fume or airborne particles, may occur
resulting in potential health hazards. According to the ACGIH, TLVs and
Biological Exposure Indices (BEIs) “represent conditions under which
ACGIH believes that nearly all workers may be repeatedly exposed without
adverse health effects.” The ACGIH further states that the TLV-TWA should
be used as a guide in the control of health hazards and should not be used
to indicate a fine line between safe and dangerous exposures. See Section
10 for information on constituents which have some potential to present
health hazards. Welding consumables and materials being joined may
contain chromium as an unintended trace element. Materials that contain
chromium may produce some amount of hexavalent chromium (CrVI) and
other chromium compounds as a byproduct in the fume. In 2018, the
American Conference of Governmental Industrial Hygienists (ACGIH)
lowered the Threshold Limit Value (TLV) for hexavalent chromium from 50
micrograms per cubic meter of air (50 pg/m?) to 0.2 ug/m*. At these new
limits, CrVI exposures at or above the TLV may be possible in cases where
adequate ventilation is not provided. CrVI compounds are on the IARC and
NTP lists as posing a lung cancer and sinus cancer risk. Workplace
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Eye/face protection:

Skin Protection
Hand Protection:

Other:

Respiratory Protection:

Hygiene measures:

conditions are unique and welding fume exposures levels vary. Workplace
exposure assessments must be conducted by a qualified professional, such
as an industrial hygienist, to determine if exposures are below applicable
limits and to make recommendations when necessary for preventing
overexposures.

Wear helmet or use face shield with filter lens shade number 12 or darker
for open arc processes — or follow the recommendations as specified in
ANSI Z49.1, Section 4, based on your process and settings. No specific
lens shade recommendation for submerged arc or electroslag processes.
Shield others by providing appropriate screens and flash goggles.

Wear protective gloves. Suitable gloves can be recommended by the glove
supplier.

Protective Clothing: Wear hand, head, and body protection which help to
prevent injury from radiation, open flames, hot surfaces, sparks and
electrical shock. See Z49.1. At a minimum, this includes welder's gloves
and a protective face shield when welding, and may include arm protectors,
aprons, hats, shoulder protection, as well as dark substantial clothing when
welding, brazing and soldering. Wear dry gloves free of holes or split
seams. Train the operator not to permit electrically live parts or electrodes
from contacting the skin . . . or clothing or gloves if they are wet. Insulate
yourself from the work piece and ground using dry plywood, rubber mats or
other dry insulation.

Keep your head out of fumes. Use enough ventilation and local exhaust to
keep fumes and gases from your breathing zone and the general area. An
approved respirator should be used unless exposure assessments are
below applicable exposure limits.

Do not eat, drink or smoke when using the product. Always observe good
personal hygiene measures, such as washing after handling the material
and before eating, drinking, and/or smoking. Routinely wash work clothing
and protective equipment to remove contaminants. Determine the
composition and quantity of fumes and gases to which workers are
exposed by taking an air sample from inside the welder's helmet if worn or
in the worker's breathing zone. Improve ventilation if exposures are not
below limits. See ANSI/AWS F1.1, F1.2, F1.3 and F1.5, available from the
American Welding Society, www.aws.org.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance:

Physical state:

Form:

Color:

Odor:

Odor threshold:

pH:

Melting point/freezing point:

Initial boiling point and boiling
range:

Flash Point:
Evaporation rate:

Steel rod with extruded flux coating.
Solid

Solid

No data available.

No data available.

No data available.

No data available.

No data available.

No data available.

No data available.
No data available.
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Flammability (solid, gas):

No data available.

Upper/lower limit on flammability or explosive limits

Flammability limit - upper (%):
Flammability limit - lower (%):
Explosive limit - upper (%):
Explosive limit - lower (%):
Vapor pressure:

Vapor density:

Density:

Relative density:
Solubility(ies)

Solubility in water:

Solubility (other):

Partition coefficient (n-
octanol/water):

Auto-ignition temperature:
Decomposition temperature:
Viscosity:

No data available.
No data available.
No data available.
No data available.
No data available.
No data available.
No data available.
No data available.

No data available.
No data available.
No data available.

No data available.
No data available.
No data available.

10. STABILITY AND REACTIVITY

Reactivity:

Chemical Stability:

Possibility of hazardous
reactions:

Conditions to avoid:
Incompatible Materials:

Hazardous Decomposition
Products:

The product is non-reactive under normal conditions of use, storage and
transport.

Material is stable under normal conditions.

None under normal conditions.

Avoid heat or contamination.
Strong acids. Strong oxidizing substances. Strong bases.

Fumes and gases from welding and its allied processes such as brazing
and soldering cannot be classified simply. The composition and quantity of
both are dependent upon the metal to which the joining or hot work is
applied, the process, procedure - and where applicable - the electrode or
consumable used. Other conditions which also influence the composition
and quantity of the fumes and gases to which workers may be exposed
include: coatings on the metal being welded or worked (such as paint,
plating, or galvanizing), the number of operators and the volume of the work
area, the quality and amount of ventilation, the position of the operator's
head with respect to the fume plume, as well as the presence of
contaminants in the atmosphere (such as chlorinated hydrocarbon vapors
from cleaning and degreasing activities.)

In cases where an electrode or other applied material is consumed, the
fume and gas decomposition products generated are different in percent
and form from the ingredients listed in Section 3. Decomposition products
of normal operation include those originating from the volatilization,
reaction, or oxidation of the materials shown in Section 3, plus those from
the base metal and coating, etc., as noted above. Reasonably expected
fume constituents produced during arc welding and brazing include the
oxides of iron, manganese and other metals present in the welding
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consumable or base metal. Hexavalent chromium compounds may be in
the welding or brazing fume of consumables or base metals which contain
chromium. Gaseous and particulate fluoride may be in the fume of
consumables or flux materials which contain fluoride. Gaseous reaction
products may include carbon monoxide and carbon dioxide. Ozone and
nitrogen oxides may be formed by the radiation from the arc associated
with welding.

11. TOXICOLOGICAL INFORMATION

General information: The International Agency for Research on Cancer (IARC) has determined
welding fumes and ultraviolet radiation from welding are carcinogenic to
humans (Group 1). According to IARC, welding fumes cause cancer of the
lung and positive associations have been observed with cancer of the
kidney. Also according to IARC, ultraviolet radiation from welding causes
ocular melanoma. IARC identifies gouging, brazing, carbon arc or plasma
arc cutting, and soldering as processes closely related to welding. Read
and understand the manufacturer’s instructions, Safety Data Sheets and
the precautionary labels before using this product.

Information on likely routes of exposure
Inhalation: Potential chronic health hazards related to the use of welding consumables
are most applicable to the inhalation route of exposure. Refer to Inhalation
statements in Section 11.

Skin Contact: Arc rays can burn skin. Skin cancer has been reported.
Eye contact: Arc rays can injure eyes.
Ingestion: Health injuries from ingestion are not known or expected under normal use.

Symptoms related to the physical, chemical and toxicological characteristics

Inhalation: Respiratory exposure to the crystalline silica present in this welding
electrode is not anticipated during normal use. Respiratory overexposure to
airborne crystalline silica is known to cause silicosis, a form of disabling
pulmonary fibrosis which can be progressive and may lead to death.
Crystalline silica is on the IARC (International Agency for Research on
Cancer) and NTP (National Toxicology Program) lists as posing a cancer
risk to humans. Note: All regional authorities do not use the same criteria
for assigning carcinogenic classifications to chemicals. For example, the
European Union (EU) CLP does not require classifying crystalline silica as
a carcinogenic compound. Short-term (acute) overexposure to fumes and
gases from welding and allied processes may result in discomfort such as
metal fume fever, dizziness, nausea, or dryness or irritation of nose, throat,
or eyes. May aggravate pre-existing respiratory problems (e.g. asthma,
emphysema). Long-term (chronic) overexposure to fumes and gases from
welding and allied processes can lead to siderosis (iron deposits in lung),
central nervous system effects, bronchitis and other pulmonary effects.

Information on toxicological effects
Acute toxicity (list all possible routes of exposure)

Oral
Product: Not classified
Specified substance(s):
Iron LD 50 (Rat): 98.6 g/kg
Limestone LD 50 (Rat): 6,450 mg/kg

Sodium silicate LD 50 (Rat): 1.1 g/kg
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Fluorides (as F) LD 50 (Rat): 4,250 mg/kg
Potassium carbonate LD 50 (Rat): 1,870 mg/kg
Copper and/or copper LD 50 (Rat): 481 mg/kg
alloys and compounds

(as Cu)

Dermal
Product: Not classified
Specified substance(s):
Potassium carbonate LD 50 (Rabbit): > 2,000 mg/kg

Inhalation
Product: Not classified

Repeated dose toxicity
Product: Not classified

Skin Corrosion/Irritation
Product: Not classified

Serious Eye Damage/Eye Irritation
Product: Not classified

Respiratory or Skin Sensitization
Product: Not classified

Carcinogenicity
Product: Arc rays: Skin cancer has been reported.

IARC Monographs on the Evaluation of Carcinogenic Risks to Humans:

Titanium dioxide Overall evaluation: 2B. Possibly carcinogenic to humans.
Nickel Overall evaluation: 2B. Possibly carcinogenic to humans.
Quartz Overall evaluation: 1. Carcinogenic to humans.

US. National Toxicology Program (NTP) Report on Carcinogens:
Nickel Reasonably Anticipated to be a Human Carcinogen.
Quartz Known To Be Human Carcinogen.

US. OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050):

Quartz Cancer

Germ Cell Mutagenicity

In vitro

Product: Not classified
In vivo

Product: Not classified

Reproductive toxicity
Product: Not classified

Specific Target Organ Toxicity - Single Exposure
Product: Not classified

Specific Target Organ Toxicity - Repeated Exposure
Product: Not classified

Aspiration Hazard
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Product: Not classified

Other effects: Organic polymers may be used in the manufacture of various welding
consumables. Overexposure to their decomposition byproducts may result
in a condition known as polymer fume fever. Polymer fume fever usually
occurs within 4 to 8 hours of exposure with the presentation of flu like
symptoms, including mild pulmonary irritation with or without an increase in
body temperature. Signs of exposure can include an increase in white
blood cell count. Resolution of symptoms typically occurs quickly, usually
not lasting longer than 48 hours.

Symptoms related to the physical, chemical and toxicological characteristics under the condition of use

Inhalation:
Specified substance(s):

Manganese Overexposure to manganese fumes may affect the brain and central
nervous system, resulting in poor coordination, difficulty speaking, and arm
or leg tremor. This condition can be irreversible.

Chromium (VI) Chromates may cause ulceration, perforation of the nasal septum, and
severe irritation of the bronchial tubes and lungs. Liver damage and
allergic reactions, including skin rash, have been reported. Asthma has
been reported in some sensitized individuals. Skin contact may result in
irritation, ulceration, sensitization, and contact dermatitis. Chromates
contain the hexavalent form of chromium. Hexavalent chromium and its
compounds are on the IARC (International Agency for Research on
Cancer) and NTP (National Toxicology Program) lists as posing a cancer
risk to humans.

Nickel Nickel and its compounds are on the IARC and NTP lists as posing
respiratory cancer risk, and are skin sensitizers with symptoms ranging
from slight itch to severe dermatitis.

Additional toxicological Information under the conditions of use:

Acute toxicity

Oral

Specified substance(s):
Chromium (VI) LD 50 (Rat): 27 - 59 mg/kg
Fluorides (as F) LD 50 (Rat): 4,250 mg/kg

Inhalation

Specified substance(s):
Carbon dioxide LC Lo (Human, 5 min): 90000 ppm
Carbon monoxide LC 50 (Rat, 4 h): 1300 ppm
Nitrogen dioxide LC 50 (Rat, 4 h): 88 ppm
Ozone LC Lo (Human, 30 min): 50 ppm
Chromium (VI) LC 50 (Rat, 4 h): 33 - 70 mg/m3

IARC Monographs on the Evaluation of Carcinogenic Risks to Humans:
Specified substance(s):

Chromium (V1) Overall evaluation: 1. Carcinogenic to humans.
Nickel Overall evaluation: 2B. Possibly carcinogenic to humans.
Chromium oxide Overall evaluation: 3. Not classifiable as to carcinogenicity to humans.

US. National Toxicology Program (NTP) Report on Carcinogens:
Specified substance(s):
Chromium (VI) Known To Be Human Carcinogen.
Nickel Reasonably Anticipated to be a Human Carcinogen.




-2

ALINCOLN ELECTRIC COMPANY

AU VIOIVIL LVULU,. TV evieV IV

US. OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050):

Specified substance(s):
Chromium (V1)

Other effects:

Specified substance(s):
Carbon dioxide
Carbon monoxide
Nitrogen dioxide
Nickel

Cancer

Asphyxia
Carboxyhemoglobinemia
Lower respiratory tract irritation
Dermatitis Pneumoconiosis

12. ECOLOGICAL INFORMATION

Ecotoxicity

Acute hazards to the aquatic environment:

Fish
Product:
Specified substance(s):
Nickel
Sodium silicate
Bentonite

Potassium carbonate
Molybdenum

Copper and/or copper
alloys and compounds
(as Cu)

Aquatic Invertebrates

Product:

Specified substance(s):
Nickel
Manganese
Sodium silicate
Potassium carbonate
Copper and/or copper
alloys and compounds
(as Cu)

Not classified

LC 50 (Fathead minnow (Pimephales promelas), 96 h): 2.916 mg/l

LC 50 (Western mosquitofish (Gambusia affinis), 96 h): 1,800 mg/I

LC 50 (Rainbow trout,donaldson trout (Oncorhynchus mykiss), 96 h):
19,000 mg/l

LC 50 (Fathead minnow (Pimephales promelas), 96 h): < 750 mg/I

LC 50 (Rainbow trout,donaldson trout (Oncorhynchus mykiss), 96 h): 800
mg/l

LC 50 (Fathead minnow (Pimephales promelas), 96 h): 1.6 mg/I

Not classified

EC 50 (Water flea (Daphnia magna), 48 h): 1 mg/I

EC 50 (Water flea (Daphnia magna), 48 h): 40 mg/I

EC 50 (Water flea (Ceriodaphnia dubia), 48 h): 22.94 - 49.01 mg/I
LC 50 (Water flea (Ceriodaphnia dubia), 48 h): 580 - 670 mg/I

EC 50 (Water flea (Daphnia magna), 48 h): 0.102 mg/I

Chronic hazards to the aquatic environment:

Fish
Product:

Aquatic Invertebrates
Product:

Toxicity to Aquatic Plants

Product:

Specified substance(s):
Copper and/or copper
alloys and compounds
(as Cu)

Persistence and Degradability
Biodegradation
Product:

Bioaccumulative potential

Not classified

Not classified

Not classified

LC 50 (Green algae (Scenedesmus dimorphus), 3 d): 0.0623 mg/I

No data available.
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Bioconcentration Factor (BCF)

Product: No data available.
Specified substance(s):
Nickel Zebra mussel (Dreissena polymorpha), Bioconcentration Factor (BCF):
5,000 - 10,000 (Lotic) Bioconcentration factor calculated using dry weight
tissue conc
Copper and/or copper Blue-green algae (Anacystis nidulans), Bioconcentration Factor (BCF):
alloys and compounds 36.01 (Static)
(as Cu)
Mobility in soil: No data available.

‘13. DISPOSAL CONSIDERATIONS

General information: The generation of waste should be avoided or minimized whenever
possible. When practical, recycle in an environmentally acceptable,
regulatory compliant manner. Dispose of non-recyclable products in
accordance with all applicable Federal, State, Provincial, and Local
requirements.

Disposal instructions: Disposal of this product may be regulated as a Hazardous Waste. The
welding consumable and/or by-product from the welding process (including,
but not limited to slag, dust, etc.) may contain levels of leachable heavy
metals such as Barium or Chromium. Prior to disposal, a representative
sample must be analyzed in accordance with US EPA's Toxicity
Characteristic Leaching Procedure (TCLP) to determine if any constituents
exist above regulated threshold levels. Discard any product, residue,
disposable container, or liner in an environmentally acceptable manner
according to Federal, State and Local Regulations.

Contaminated Packaging: Dispose of contents/container to an appropriate treatment and disposal
facility in accordance with applicable laws and regulations, and product
characteristics at time of disposal.

14. TRANSPORT INFORMATION

DOT
UN Number:
UN Proper Shipping Name: NOT DG REGULATED
Transport Hazard Class(es)
Class: NR
Label(s): -
Packing Group: -
Marine Pollutant: No

IMDG
UN Number:
UN Proper Shipping Name: NOT DG REGULATED
Transport Hazard Class(es)
Class: NR
Label(s): -
EmS No.:
Packing Group: -
Marine Pollutant: No

IATA
UN Number:
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Proper Shipping Name:

Transport Hazard Class(es):

Class:

Label(s):
Packing Group:
Marine Pollutant:
Cargo aircraft only:

TDG

UN Number:

UN Proper Shipping Name:

Transport Hazard Class(es)
Class:
Label(s):

Packing Group:

Marine Pollutant:

NOT DG REGULATED

NR

No
Allowed.

NOT DG REGULATED

NR

No

15. REGULATORY INFORMATION

US Federal Regulations

TSCA Section 12(b) Export Notification (40 CFR 707, Subpt. D)
None present or none present in regulated quantities.

US. OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050)

Chemical Identity
Quartz

OSHA hazard(s)
kidney effects

lung effects
immune system effects
Cancer

CERCLA Hazardous Substance List (40 CFR 302.4):

Chemical Identity

Reportable quantity

Chromium and chromium alloys or 5000Ibs.

compounds (as Cr)

Nickel 100Ibs.

Manganese Included in the regulation but with no data values. See
regulation for further details.

Copper and/or copper alloys and 5000Ibs.

compounds (as Cu)

Superfund Amendments and Reauthorization Act of 1986 (SARA)

Hazard categories
Not classified
Not classified

SARA 302 Extremely Hazardous Substance
None present or none present in regulated quantities.

SARA 304 Emergency Release Notification

Chemical Identity

Reportable quantity

Chromium and chromium alloys or 5000 Ibs.

compounds (as Cr)
Nickel
Manganese

100 Ibs.
Included in the regulation but with no data values. See
regulation for further details.

Copper and/or copper alloys and 5000 Ibs.
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compounds (as Cu)

SARA 311/312 Hazardous Chemical

Chemical Identity Threshold Planning Quantity
Iron 10000 lbs
Chromium and chromium alloys or 10000 Ibs
compounds (as Cr)

Titanium dioxide 10000 Ibs
Nickel 10000 Ibs
Limestone 10000 lbs
Manganese 10000 Ibs
Feldspar 10000 Ibs
Sodium silicate 10000 Ibs
Potassium oxide 10000 lbs
Fluorides (as F) 10000 Ibs
Silicon 10000 Ibs
Bentonite 10000 Ibs
Quartz 10000 Ibs
Potassium carbonate 10000 Ibs
Titanium 10000 Ibs
Molybdenum 10000 Ibs
Copper and/or copper alloys and 10000 Ibs

compounds (as Cu)

SARA 313 (TRI Reporting)
Reporting threshold Reporting threshold for

Chemical Identity for other users manufacturing and processing
Chromium and chromium alloys or 10000 Ibs 25000 Ibs.

compounds (as Cr)

Nickel 10000 Ibs 25000 Ibs.

Manganese 10000 Ibs 25000 Ibs.

Clean Water Act Section 311 Hazardous Substances (40 CFR 117.3)
None present or none present in regulated quantities.

Clean Air Act (CAA) Section 112(r) Accidental Release Prevention (40 CFR 68.130):
None present or none present in regulated quantities.

US State Regulations
US. California Proposition 65
WARNING

Cancer - www.P65Warnings.ca.gov

WARNING: This product contains or produces a chemical known to the State of California to cause cancer and
birth defects (or other reproductive harm). (California Health & Safety Code Section 25249.5 et seq.)
WARNING: Cancer and Reproductive Harm — www.P65Warnings.ca.gov

US. New Jersey Worker and Community Right-to-Know Act
Chemical Identity
Chromium and chromium alloys or compounds (as Cr)
Titanium dioxide
Nickel
Limestone
Manganese
Potassium oxide
Quartz
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US. Massachusetts RTK - Substance List
Chemical Identity
Chromium and chromium alloys or compounds (as Cr)
Nickel
Quartz

US. Pennsylvania RTK - Hazardous Substances
Chemical Identity
Chromium and chromium alloys or compounds (as Cr)
Titanium dioxide
Nickel
Limestone
Manganese

US. Rhode Island RTK
No ingredient regulated by RI Right-to-Know Law present.

Canada Federal Regulations
List of Toxic Substances (CEPA, Schedule 1)

Chemical Identity
Titanium dioxide
Fluorides (as F)

Export Control List (CEPA 1999, Schedule 3)
Not Regulated

National Pollutant Release Inventory (NPRI)
Canada. National Pollutant Release Inventory (NPRI) Substances, Part 5, VOCs with Additional
Reporting Requirements

NPRI PT5 Not Regulated
Canada. National Pollutant Release Inventory (NPRI) (Schedule 1, Parts 1-4)
NPRI Not Regulated

Greenhouse Gases
Not Regulated

Controlled Drugs and Substances Act

CA CDSI Not Regulated
CA CDsSIlI Not Regulated
CA CDSll Not Regulated
CA CDSIV Not Regulated
CA CDSV Not Regulated
CA CDSVII Not Regulated
CA CDSVIII Not Regulated

Precursor Control Regulations
Not Regulated

Mexico. Substances subject to reporting for the pollutant release and transfer registry (PRTR): Not applicable

Inventory Status:
Australia AICS: On or in compliance with the inventory
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Canada DSL Inventory List: One or more components are not listed or are exempt from listing.
EINECS, ELINCS or NLP: On or in compliance with the inventory
Japan (ENCS) List: One or more components are not listed or are exempt from listing.
China Inv. Existing Chemical Substances: On or in compliance with the inventory
Korea Existing Chemicals Inv. (KECI): On or in compliance with the inventory
Canada NDSL Inventory: One or more components are not listed or are exempt from listing.
Philippines PICCS: On or in compliance with the inventory
New Zealand Inventory of Chemicals: On or in compliance with the inventory
Japan ISHL Listing: One or more components are not listed or are exempt from listing.
Japan Pharmacopoeia Listing: One or more components are not listed or are exempt from listing.
Ontario Inventory: One or more components are not listed or are exempt from listing.
US TSCA Inventory: One or more components are not listed or are exempt from listing.
Mexico INSQ: On or in compliance with the inventory
Taiwan Chemical Substance Inventory: On or in compliance with the inventory

16. OTHER INFORMATION

Definitions:
Revision Date: 10/23/2018
Further Information: Additional information is available by request.
Disclaimer: The Lincoln Electric Company urges each end user and recipient of this SDS

to study it carefully. See also www.lincolnelectric.com/safety. If necessary,
consult an industrial hygienist or other expert to understand this information
and safeguard the environment and protect workers from potential hazards
associated with the handling or use of this product. This information is
believed to be accurate as of the revision date shown above. However, no
warranty, expressed or implied, is given. Because the conditions or methods
of use are beyond Lincoln Electric’s control, we assume no liability resulting
from the use of this product. Regulatory requirements are subject to change
and may differ between various locations. Compliance with all applicable
Federal, State, Provincial, and local laws and regulations remain the
responsibility of the user.

© 2018 Lincoln Global, Inc. All Rights Reserved.




DYNAFLUX

QUALITY PRODUCTS

Material Safety Data Sheet

Product: 309 SprayGalv (Aerosol)

Part 1: Product and Company Identification

Identification 309A
Trade Name: 309 SprayGalv (Aerosol)
Product Use: Zinc rich coating providing sacrificial protection to stop rust and corrosion.
Manufacturers Name: Dynaflux, Inc.

241 Brown Farm Rd.

Cartersville, GA 30120 U.S.A.

Emergency Telephone Number: For U.S.: 800-255-3924 International: 813-248-0585

Part 2: Hazardous Ingredients

Signal Word: DANGER

H223: Flammable aerosol
H229: Pressurized container may burst if heated
H334: May cause allergy or asthma symptoms or breathing difficulties if inhaled
H336: May cause drowsiness or dizziness

ACGIH TLV OSHA PEL
Ingredient CAS No. PPM PPM Vapor Pressure
Acetone 67-64-1 500 1000 231 mm
Xylene 1330-20-7 100 100 6.7 mm
Butane 106-97-8 800 800 760 mm
Propane 74-98-6 2500 1000 760 mm
Zinc Dust 7440-66-6 Not Available Not Available Not Available

VOC’s: 78% by weight

Part 3: Hazards Identification
HMIS CODES

Health

Flammability

Reactivity

Personal Protection

WO |wW|N

Routes of Exposure

Page |1

Dynaflux SDS 309A 4/22/2014

INHALATION of vapor or spray mist.
EYE or SKIN contact with the product, vapor or spray mist.

309 SprayGalv 309A Aerosol 4/22/2014
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Continued

Effects of Overexposure

INHALATION: Irritation of the upper respiratory system.
EYES: Irritation

SKIN: Prolonged or repeated exposure may cause irritation.

Signs and Symptoms of Overexposure
Headache, dizziness, nausea, and loss of coordination. Redness and itching or burning sensation may indicate eye or excessive skin
exposure.

Part 4: First Aid Measures

Eye Contact: Flush with water for 15 minutes. Get medical attention. GHS Category 2B

Skin Contact: Wash with soap and water. Remove contaminated clothing and launder before re-use. GHS Category 3
Inhalation: Move to fresh air. If normal breathing is not achieved get medical attention.

Ingestion: Do not induce vomiting. Get medical attention immediately. GHS Category 2

Part 5: Fire Fighting Measures

Flashpoint: Flammable-Flame Projection Test

U.E.L.: None Established

L.E.L. : None Established

Auto Ignition Temperture: N.E.

Combustion Products: Carbon dioxide, Carbon monoxide

Extinguishing Media: Foam, CO2, Dry chemical

Unusual Fire and Explosion Hazard: Use a self- contained breathing apparatus. Use water fog to cool containers to prevent
rupturing. Containers may rupture when exposed to temperatures above 120°F.

Part 6: Accidental Release Measures

Small Spill: Soak up with absorbent material, i.e. kitty litter, clay or dirt. Sweep up and place in a labeled closed container.

Large Spill: Keep unauthorized people from the area. Use self contained breathing apparatus. Dike area and pump contents to a
labeled, closed container. Absorb residue and sweep up. Place in a closed, labeled container. Remove all ignition sources.

Part 7: Handling and Storage
Leave in the shipping containers. Store in a cool dry place. Do not expose aerosols to temperatures above 120° as the container
may rupture.

Part 8: Exposure Control / Personal Protection
If vapors exceed TLV use an approved respirator. Use mechanical ventilation in confined areas. Wear safety glasses and protective
gloves. Remove all ignition sources.

Part 9: Physical and Chemical Properties
Boiling Point: <0-325°F

Vapor Pressure: NA

Vapor Density: N.E.

Solubility in Water: Insoluble

Appearance and Odor: silver liquid with solvent odor.
Specific Gravity: 2.04

Evaporation Rate (BuAc=1): <1

Water Reactive: No

Ph: NA

309 SprayGalv 309A Aerosol 4/22/2014



Page |3

Part 10: Stability and Reactivity

Stability- Product is stable

Hazardous Polymerization- will not occur.

Conditions to Avoid- Ignition sources, open flames, strong oxidizers
Hazardous Decomposition Products-Carbon dioxide, Carbon monoxide

Part 11: Toxicological Information
Carcinogenicity Classification — NTP Not Listed

IARC Not Listed
Reproductive Toxicity: Animal Studies- None
Mildly irritating to the skin with prolonged exposure.

Part 12: Ecological Information
Biodegradability — Not Biodegradable
Keep out of sewers and water ways.

Part 13: Disposal Consideration
Do not dump into any sewers, on the ground or into any body of water. Send to a permitted recycler.

Part 14: Transportation Information
D.O.T. Shipping Name — Pressurized Container
Hazard Class- O.R.M-D.

UN1950, AEROSOLS, 2.1, LIMITED QUANTITY

IMDG- May be shipped as Limited Quantity
UN1950, AEROSOLS, 2.1, LIMITED QUANTITY, EmS F-D, S-U

Part 15: Regulatory Information

Section 311 and 312

Immediate health Hazard — Yes

Fire Hazard — Yes

Reactive Hazard — No

TSCA — All chemicals in this product are listed, or are exempt from listing, on the TSCA Inventory.
SARA TITLE IlI: Zinc Dust

CERCLA: Yes

WHMIS: Class A, B5 Flammable Aerosol

Part 16: Other Information

Dynaflux, Inc.

241 Brown Farm Rd.

Cartersville, GA 30120 U.S.A.
Completed by: Eugene Schaffstall

Disclaimer of Expressed and implied Warranties:

The information presented in this Safety Data Sheet is based on data believed to be accurate as of the date of the | Safety Data
sheet was prepared. No responsibility is assumed for any damage or injury resulting from abnormal use or from any failure to
adhere to recommended practices as specified on the label copy.

309 SprayGalv 309A Aerosol 4/22/2014
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-fgp RAXA’R Safety Data Sheet P-4563

Making our planet more productive” This SDS conforms to U.S. Code of Federal Regulations 29 CFR 1910.1200, Hazard Communication.
Date of issue: 01/01/1979 Revision date: 10/13/2016 Supersedes: 10/03/2014

SECTION: 1. Product and company identification

1.1. Product identifier
Product form : Substance
Name : Argon
CAS No : 7440-37-1
Formula :Ar
Other means of identification : Shielding gas, argon 40
1.2 Relevant identified uses of the substance or mixture and uses advised against
Use of the substance/mixture . Industrial use. Use as directed.
1.3. Details of the supplier of the safety data sheet
Praxair, Inc.
10 Riverview Drive
Danbury, CT 06810-6268 - USA
T 1-800-772-9247 (1-800-PRAXAIR) - F 1-716-879-2146
www.praxair.com
1.4. Emergency telephone number
Emergency number : Onsite Emergency: 1-800-645-4633

CHEMTREC, 24hr/day 7days/week
— Within USA: 1-800-424-9300, Outside USA: 001-703-527-3887
(collect calls accepted, Contract 17729)

SECTION 2: Hazard identification
2.1. Classification of the substance or mixture

GHS-US classification
Compressed gas H280

2.2. Label elements

GHS-US labeling
Hazard pictograms (GHS-US)

GHS04
Signal word (GHS-US) : WARNING
Hazard statements (GHS-US) : H280 - CONTAINS GAS UNDER PRESSURE; MAY EXPLODE IF HEATED
OSHA-HO01 - MAY DISPLACE OXYGEN AND CAUSE RAPID SUFFOCATION
Precautionary statements (GHS-US) : P202 - Do not handle until all safety precautions have been read and understood

P271+P403 - Use and store only outdoors or in a well-ventilated place

CGA-PGO05 - Use a back flow preventive device in the piping

CGA-PG10 - Use only with equipment rated for cylinder pressure

CGA-PGO06 - Close valve after each use and when empty

CGA-PGO02 - Protect from sunlight when ambient temperature exceeds 52°C (125°F)

23. Other hazards
Other hazards not contributing to the . Asphyxiant in high concentrations.
classification
2.4. Unknown acute toxicity (GHS US)
No data available
EN (English US) SDS ID: P-4563 1/9

This document is only controlled while on the Praxair, Inc. website and a copy of this controlled version is available for download. Praxair cannot assure the integrity or
accuracy of any version of this document after it has been downloaded or removed from our website.
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Makmg our planet more productive” This SDS conforms to U.S. Code of Federal Regulations 29 CFR 1910.1200, Hazard Communication.
Date of issue: 01/01/1979 Revision date: 10/13/2016 Supersedes: 10/03/2014

SECTION 3: Composition/Information on ingredients

3.1. Substance
Name : Argon
CAS No . 7440-37-1
Name Product identifier %
Argon (CAS No) 7440-37-1 99.5 - 100
3.2 Mixture

Not applicable

SECTION 4: First aid measures

41. Description of first aid measures

First-aid measures after inhalation . Remove victim to uncontaminated area wearing self contained breathing apparatus. Keep
victim warm and rested. Call a doctor. Apply artificial respiration if breathing stopped.

First-aid measures after skin contact . Adverse effects not expected from this product.

First-aid measures after eye contact . Immediately flush eyes thoroughly with water for at least 15 minutes. Hold the eyelids open and
away from the eyeballs to ensure that all surfaces are flushed thoroughly. Contact an
ophthalmologist immediately.. Get immediate medical attention.

First-aid measures after ingestion : Ingestion is not considered a potential route of exposure.

4.2. Most important symptoms and effects, both acute and delayed
No additional information available

4.3. Indication of any immediate medical attention and special treatment needed

None.

SECTION 5: Firefighting measures

5.1. Extinguishing media

Suitable extinguishing media . Use extinguishing media appropriate for surrounding fire.

5.2. Special hazards arising from the substance or mixture

Reactivity : No reactivity hazard other than the effects described in sub-sections below.

5.3. Advice for firefighters

Firefighting instructions : Evacuate all personnel from the danger area. Use self-contained breathing apparatus (SCBA)
and protective clothing. Immediately cool containers with water from maximum distance. Stop
flow of gas if safe to do so, while continuing cooling water spray. Remove ignition sources if
safe to do so. Remove containers from area of fire if safe to do so. On-site fire brigades must
comply with OSHA 29 CFR 1910.156 and applicable standards under 29 CFR 1910 Subpart
L—Fire Protection.

Protection during firefighting : Compressed gas: asphyxiant. Suffocation hazard by lack of oxygen.

Special protective equipment for fire fighters : Use self-contained breathing apparatus. Standard protective clothing and equipment (Self
Contained Breathing Apparatus) for fire fighters.

Specific methods : Use fire control measures appropriate for the surrounding fire. Exposure to fire and heat

radiation may cause gas containers to rupture. Cool endangered containers with water spray jet
from a protected position. Prevent water used in emergency cases from entering sewers and
drainage systems

Stop flow of product if safe to do so

Use water spray or fog to knock down fire fumes if possible.

SECTION 6: Accidental release measures

6.1. Personal precautions, protective equipment and emergency procedures

General measures : Prevent from entering sewers, basements and workpits, or any place where its accumulation
can be dangerous. Evacuate area. Ensure adequate air ventilation. Wear self-contained
breathing apparatus when entering area unless atmosphere is proven to be safe. Stop leak if
safe to do so.

EN (English US) SDS ID: P-4563 2/9
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Makmg our planet more productive” This SDS conforms to U.S. Code of Federal Regulations 29 CFR 1910.1200, Hazard Communication.
Date of issue: 01/01/1979 Revision date: 10/13/2016 Supersedes: 10/03/2014

6.1.1. For non-emergency personnel

No additional information available
6.1.2. For emergency responders

No additional information available
6.2. Environmental precautions

Try to stop release.
6.3. Methods and material for containment and cleaning up

No additional information available
6.4. Reference to other sections

See also sections 8 and 13.

SECTION 7: Handling and storage

71. Precautions for safe handling
Precautions for safe handling . Wear leather safety gloves and safety shoes when handling cylinders. Protect cylinders from
physical damage; do not drag, roll, slide or drop. While moving cylinder, always keep in place
removable valve cover. Never attempt to lift a cylinder by its cap; the cap is intended solely to
protect the valve. When moving cylinders, even for short distances, use a cart (trolley, hand
truck, etc.) designed to transport cylinders. Never insert an object (e.g, wrench, screwdriver,
pry bar) into cap openings; doing so may damage the valve and cause a leak. Use an
adjustable strap wrench to remove over-tight or rusted caps. Slowly open the valve. If the
valve is hard to open, discontinue use and contact your supplier. Close the container valve
after each use; keep closed even when empty. Never apply flame or localized heat directly to
any part of the container. High temperatures may damage the container and could cause the
pressure relief device to fail prematurely, venting the container contents. For other precautions
in using this product, see section 16.
7.2. Conditions for safe storage, |nclud|ng any incompatibilities
Storage conditions . Store in a cool, well-ventilated place. Store and use with adequate ventilation. Store only where
temperature will not exceed 125°F (52°C). Firmly secure containers upright to keep them from
falling or being knocked over. Install valve protection cap, if provided, firmly in place by hand.
Store full and empty containers separately. Use a first-in, first-out inventory system to prevent
storing full containers for long periods
OTHER PRECAUTIONS FOR HANDLING, STORAGE, AND USE: When handling product
under pressure, use piping and equipment adequately designed to withstand the pressures to
be encountered. Never work on a pressurized system. Use a back flow preventive device in the
piping. Gases can cause rapid suffocation because of oxygen deficiency; store and use with
adequate ventilation. If a leak occurs, close the container valve and blow down the system in a
safe and environmentally correct manner in compliance with all international, federal/national,
state/provincial, and local laws; then repair the leak. Never place a container where it may
become part of an electrical circuit.
7.3. Specific end use(s)
None.
SECTION 8: Exposure controls/personal protection
8.1. Control parameters
Argon (7440-37-1)
ACGIH Not established
USA OSHA Not established
Argon (7440-37-1)
ACGIH Not established
USA OSHA Not established
8.2 Exposure controls
Appropriate engineering controls : Oxygen detectors should be used when asphyxiating gases may be released. Systems under
pressure should be regularly checked for leakages. Provide adequate general and local
exhaust ventilation. Consider work permit system e.g. for maintenance activities.
EN (English US) SDS ID: P-4563 3/9
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Making our planet more productive” This SDS conforms to U.S. Code of Federal Regulations 29 CFR 1910.1200, Hazard Communication.
Date of issue: 01/01/1979 Revision date: 10/13/2016 Supersedes: 10/03/2014

Hand protection : Wear working gloves when handling gas containers.
Eye protection . Wear safety glasses with side shields.
Respiratory protection : When workplace conditions warrant respirator use, follow a respiratory protection program that

meets OSHA 29 CFR 1910.134, ANSI Z88.2, or MSHA 30 CFR 72.710 (where applicable).
Use an air-supplied or air-purifying cartridge if the action level is exceeded. Ensure that the
respirator has the appropriate protection factor for the exposure level. If cartridge type
respirators are used, the cartridge must be appropriate for the chemical exposure. For
emergencies or instances with unknown exposure levels, use a self-contained breathing
apparatus (SCBA).

Thermal hazard protection : None necessary.

Environmental exposure controls : None necessary.

Other information . Wear safety shoes while handling containers.

9.1. Information on basic physical and chemical properties

Physical state . Gas

Appearance . Colorless gas.

Molecular mass : 40 g/mol

Color : Colorless.

Odor - No odor warning properties.

Odor threshold : No data available

pH . Not applicable.

Relative evaporation rate (butyl acetate=1) : No data available

Relative evaporation rate (ether=1) . Not applicable.

Melting point : =189 °C

Freezing point : No data available

Boiling point : -185.9°C

Flash point : No data available

Critical temperature : -1224°C

Auto-ignition temperature . Not applicable.

Decomposition temperature . No data available

Flammability (solid, gas) : No data available

Vapor pressure . Not applicable.

Critical pressure : 4898 kPa

Relative vapor density at 20 °C : No data available

Relative density : No data available

Density : 0.103 Ib/ft® Vapor density at 70°F (21.1°C)

Relative gas density : 1.38

Solubility . Water: 61 mgl/l

Log Pow : Not applicable.

Log Kow . Not applicable.

Viscosity, kinematic . Not applicable.

Viscosity, dynamic . Not applicable.

Explosive properties : Not applicable.

Oxidizing properties : None.

Explosion limits . No data available

9.2. Other information

Gas group : Compressed gas

Additional information : |Gasllvapor heavier than air. May accumulate in confined spaces, particularly at or below ground
eve
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Makmg our planet more productive” This SDS conforms to U.S. Code of Federal Regulations 29 CFR 1910.1200, Hazard Communication.
Date of issue: 01/01/1979 Revision date: 10/13/2016 Supersedes: 10/03/2014

SECTION 10: Stability and reactivity

10.1. Reactivity
No reactivity hazard other than the effects described in sub-sections below.

10.2. Chemical stability

Stable under normal conditions.
10.3. Possibility of hazardous reactions

None.

10.4. Conditions to avoid
None under recommended storage and handling conditions (see section 7).

10.5. Incompatible materials
Using this product in welding and cutting may create additional hazards. The arc from electric arc
welding may form gaseous reaction products such as carbon monoxide and carbon dioxide. Ozone
and nitrogen oxides may be formed by the radiation from the arc. Other decomposition products of
arc welding and cutting originate from the volatilization, reaction, and oxidization of the material
being worked.

10.6. Hazardous decomposition products

None.

SECTION 11: Toxicological information

11.1. Information on toxicological effects
Acute toxicity : Not classified
Skin corrosion/irritation : Not classified
pH: Not applicable.
Serious eye damage/irritation : Not classified
pH: Not applicable.
Respiratory or skin sensitization : Not classified
Germ cell mutagenicity . Not classified
Carcinogenicity : Not classified
Reproductive toxicity : Not classified
Specific target organ toxicity (single exposure)  : Not classified
Specific target organ toxicity (repeated . Not classified
exposure)
Aspiration hazard : Not classified

SECTION 12: Ecological information

12.1. Toxicity
Ecology - general : No ecological damage caused by this product.

12.2. Persistence and degradability
Argon (7440-37-1)
Persistence and degradability
Argon (7440-37-1)
Persistence and degradability

No ecological damage caused by this product.

No ecological damage caused by this product.

12.3. Bioaccumulative potential
Argon (7440-37-1)
Log Pow Not applicable.
Log Kow Not applicable.
Bioaccumulative potential No ecological damage caused by this product.
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Argon (7440-37-1)

Log Pow

Not applicable.

Log Kow

Not applicable.

Bioaccumulative potential

No ecological damage caused by this product.

12.4. Mobility in soil

Argon (7440-37-1)

Mobility in soil No data available.

Ecology - soil No ecological damage caused by this product.
Argon (7440-37-1)

Mobility in soil No data available.

Ecology - soil No ecological damage caused by this product.

12.5. Other adverse effects
Effect on ozone layer

Effect on the global warming

. None

: None

SECTION 13: Disposal considerations

13.1. Waste treatment methods
Waste treatment methods

Waste disposal recommendations

: May be vented to atmosphere in a well ventilated place. Consult supplier for specific

recommendations. Do not discharge into any place where its accumulation could be
dangerous. Contact supplier if guidance is required.

. Dispose of contents/container in accordance with local/regional/national/international

regulations. Contact supplier for any special requirements.

SECTION 14: Transport information

In accordance with DOT
Transport document description
UN-No.(DOT)

Proper Shipping Name (DOT)
Class (DOT)

Hazard labels (DOT)

Additional information

Emergency Response Guide (ERG) Number

Other information

Special transport precautions

Transport by sea

UN-No. (IMDG)

Proper Shipping Name (IMDG)
Class (IMDG)

MFAG-No

: UN1006 Argon, compressed, 2.2

: UN1006

. Argon, compressed

: 2.2 - Class 2.2 - Non-flammable compressed gas 49 CFR 173.115
: 2.2 - Non-flammable gas

: 121 (UN1006);120 (UN1951)
. No supplementary information available.

. Avoid transport on vehicles where the load space is not separated from the driver's

compartment. Ensure vehicle driver is aware of the potential hazards of the load and knows
what to do in the event of an accident or an emergency. Before transporting product containers:
- Ensure there is adequate ventilation. - Ensure that containers are firmly secured. - Ensure
cylinder valve is closed and not leaking. - Ensure valve outlet cap nut or plug (where provided)
is correctly fitted. - Ensure valve protection device (where provided) is correctly fitted.

. 1006

: ARGON, COMPRESSED
. 2-Gases

c 121
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Air transport

UN-No. (IATA) : 1006

Proper Shipping Name (IATA) : Argon, compressed

Class (IATA) D2

Civil Aeronautics Law . Gases under pressure/Gases nonflammable nontoxic under pressure

SECTION 15: Regulatory information

15.1. US Federal regulations
Argon (7440-37-1)
Listed on the United States TSCA (Toxic Substances Control Act) inventory
SARA Section 311/312 Hazard Classes Sudden release of pressure hazard

All components of this product are listed on the Toxic Substances Control Act (TSCA)
inventory.

This product or mixture does not contain a toxic chemical or chemicals in excess
of the applicable de minimis concentration as specified in 40 CFR §372.38(a)
subject to the reporting requirements of section 313 of Title Ill of the Superfund
Amendments and Reauthorization Act of 1986 and 40 CFR Part 372.

15.2. International regulations
CANADA

Argon (7440-37-1)
Listed on the Canadian DSL (Domestic Substances List)
Argon (7440-37-1)
Listed on the Canadian DSL (Domestic Substances List)

EU-Regulations

Argon (7440-37-1)
Listed on the EEC inventory EINECS (European Inventory of Existing Commercial Chemical Substances)

15.2.2. National regulations
Argon (7440-37-1)
Listed on the AICS (Australian Inventory of Chemical Substances)
Listed on IECSC (Inventory of Existing Chemical Substances Produced or Imported in China)
Listed on the Korean ECL (Existing Chemicals List)
Listed on NZIoC (New Zealand Inventory of Chemicals)
Listed on PICCS (Philippines Inventory of Chemicals and Chemical Substances)
Listed on INSQ (Mexican National Inventory of Chemical Substances)

15.3. US State regulations

Argon(7440-37-1)

U.S. - California - Proposition 65 - Carcinogens List No

U.S. - California - Proposition 65 - Developmental No

Toxicity

U.S. - California - Proposition 65 - Reproductive No

Toxicity - Female

U.S. - California - Proposition 65 - Reproductive No

Toxicity - Male

State or local regulations U.S. - Massachusetts - Right To Know List

U.S. - New Jersey - Right to Know Hazardous Substance List
U.S. - Pennsylvania - RTK (Right to Know) List
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California Proposition 65 - This product does not contain any substances known to the state of California to cause cancer,
developmental and/or reproductive harm

Argon (7440-37-1)

U.S. - California -
Proposition 65 -
Carcinogens List

U.S. - California -
Proposition 65 -
Developmental Toxicity

U.S. - California -
Proposition 65 -
Reproductive Toxicity -
Female

U.S. - California -
Proposition 65 -
Reproductive Toxicity - Male

Non-significant risk level
(NSRL)

No

No

No

No

Argon (7440-37-1)

U.S. - Massachusetts - Right To Know List
U.S. - New Jersey - Right to Know Hazardous Substance List
U.S. - Pennsylvania - RTK (Right to Know) List

SECTION 16: Other information

Other information : When you mix two or more chemicals, you can create additional, unexpected hazards. Obtain
and evaluate the safety information for each component before you produce the mixture.
Consult an industrial hygienist or other trained person when you evaluate the end product.
Before using any plastics, confirm their compatibility with this product

Fumes and gases produced during welding and cutting processes can be dangerous to your
health and may cause serious lung disease. KEEP YOUR HEAD OUT OF FUMES. DO NOT
BREATHE FUMES AND GASES. Use enough ventilation, local exhaust, or both to keep fumes
and gases from your breathing zone and the general area. Short-term overexposure to fumes
may cause dizziness, nausea, and dryness or irritation of the nose, throat, and eyes; or may
cause other similar discomfort. Contaminants in the air may add to the hazard of fumes and
gases. One such contaminant, chlorinated hydrocarbon vapors from cleaning and degreasing
activities, poses a special risk. DO NOT USE ELECTRIC ARCS IN THE PRESENCE OF
CHLORINATED HYDROCARBON VAPORS—HIGHLY TOXIC PHOSGENE MAY BE
PRODUCED. Metal coatings such as paint, plating, or galvanizing may generate harmful
fumes when heated. Residues from cleaning materials may also be harmful. AVOID ARC
OPERATIONS ON PARTS WITH PHOSPHATE RESIDUES (ANTI-RUST, CLEANING
PREPARATIONS)—HIGHLY TOXIC PHOSPHINE MAY BE PRODUCED

Praxair asks users of this product to study this SDS and become aware of the product hazards
and safety information. To promote safe use of this product, a user should (1) notify
employees, agents, and contractors of the information in this SDS and of any other known
product hazards and safety information, (2) furnish this information to each purchaser of the
product, and (3) ask each purchaser to notify its employees and customers of the product
hazards and safety information

The opinions expressed herein are those of qualified experts within Praxair, Inc. We believe
that the information contained herein is current as of the date of this Safety Data Sheet. Since
the use of this information and the conditions of use are not within the control of Praxair, Inc, it
is the user's obligation to determine the conditions of safe use of the product

Praxair SDSs are furnished on sale or delivery by Praxair or the independent distributors and
suppliers who package and sell our products. To obtain current SDSs for these products,
contact your Praxair sales representative, local distributor, or supplier, or download from
www.praxair.com. If you have questions regarding Praxair SDSs, would like the document
number and date of the latest SDS, or would like the names of the Praxair suppliers in your
area, phone or write the Praxair Call Center (Phone: 1-800-PRAXAIR/1-800-772-9247;
Address: Praxair Call Center, Praxair, Inc, P.O. Box 44, Tonawanda, NY 14151-0044)

PRAXAIR and the Flowing Airstream design are trademarks or registered trademarks of Praxair
Technology, Inc. in the United States and/or other countries.
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NFPA health hazard : 0 - Exposure under fire conditions would offer no hazard
beyond that of ordinary combustible materials.

NFPA fire hazard : 0 - Materials that will not burn.

NFPA reactivity : 0 - Normally stable, even under fire exposure conditions,
and are not reactive with water.

NFPA specific hazard : SA - This denotes gases which are simple asphyxiants.

HMIS lil Rating

Health : 0 Minimal Hazard - No significant risk to health

Flammability : 0 Minimal Hazard

Physical : 3 Serious Hazard

SDS US (GHS HazCom 2012) - Praxair

This information is based on our current knowledge and is intended to describe the product for the purposes of health, safety and environmental requirements only. It should not therefore be construed as
guaranteeing any specific property of the product.

EN (English US) SDS ID: P-4563 9/9

This document is only controlled while on the Praxair, Inc. website and a copy of this controlled version is available for download. Praxair cannot assure the integrity or

arriirary nf anv varcinn rf thie Anriimant aftar it hae haan dnwnlnadad ar ramanvad fram anir waheita



HVU M8 - M39
Safety Data Sheet

according to Federal Register / Vol. 77, No. 58 / Monday, March 26, 2012 / Rules and Regulations
Date of issue: 11/09/2015 Revision date: 10/21/2015 Supersedes: 05/18/2015 Version: 8.2

SECTION 1: Identification

1.1. Identification

Product form Mixture

Generic name HVU M8 - M39

Product code BU Anchor

Chemical structure A
AT RS R

Product form Mixture

1.2. Relevant identified uses of the substance or mixture and uses advised against
No additional information available

1.3. Details of the supplier of the safety data sheet

Supplier Department issuing data specification sheet
Hilti, Inc. Hilti Entwicklungsgesellschaft mbH

Legacy Tower, Suite 1000 Hiltistrasse 6

75024 Plano - USA 86916 Kaufering - Deutschland

T +1 9724035800 T +49 8191 906310 - F +49 8191 90176310
1-800-879-8000 toll free - F +1 918 254 0522 anchor.hse@hilti.com

1.4. Emergency telephone number

Emergency number Chem-Trec
Tel.: 1 800 424 9300 (USA, PR, Virgin Islands, Canada)
Tel.: 703 527 3887 (Other countries)

+1 918 8723000
1-800-879-8000 toll free

SECTION 2: Hazards identification

2.1. Classification of the substance or mixture

GHS-US classification

Skin Sens. 1 H317 - May cause an allergic skin reaction
Repr. 2 H361 - Suspected of damaging fertility or the unborn child

Full text of H-statements: see section 16

2.2. Label elements
GHS-US labelling
Hazard pictograms (GHS-US)

GHS07 GHS08
Signal word (GHS-US) Warning
Hazard statements (GHS-US) H317 - May cause an allergic skin reaction
H361 - Suspected of damaging fertility or the unborn child
Precautionary statements (GHS-US) P280 - Wear eye protection, protective clothing, protective gloves

P305+P351+P338 - If in eyes: Rinse cautiously with water for several minutes. Remove contact
lenses, if present and easy to do. Continue rinsing

P333+P313 - If skin irritation or rash occurs: Get medical advice/attention

P337+P313 - If eye irritation persists: Get medical advice/attention
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P302+P352 - If on skin: Wash with plenty of water

2.3. Other hazards
No additional information available

2.4. Unknown acute toxicity (GHS US)
Not applicable

SECTION 3: Composition/information on ingredients

3.1. Substance
Not applicable

3.2 Mixture

Name Product identifier % GHS-US classification
Quartz (CAS No) 14808-60-7 60 - 80 Carc. 1A, H350
2-Hydroxypropyl methacrylate (CAS No) 27813-02-1 5-10 Eye Irrit. 2A, H319

Skin Sens. 1, H317
1,4-Butanediol dimethacrylate (CAS No) 2082-81-7 5-10 Skin Sens. 1B, H317
dibenzoyl peroxide (CAS No) 94-36-0 1-25 Org. Perox. B, H241

Eye Irrit. 2A, H319
Skin Sens. 1, H317
Aquatic Acute 1, H400

dicyclohexyl phthalate (CAS No) 84-61-7 1-25 Skin Sens. 1, H317

Repr. 2, H361

Aquatic Chronic 3, H412
1,1'-(p-tolylimino)dipropan-2-ol (CAS No) 38668-48-3 0.1-1 Acute Tox. 2 (Oral), H300

Eye Irrit. 2A, H319
Aquatic Chronic 3, H412

Full text of H-statements: see section 16

SECTION 4: First aid measures

4.1. Description of first aid measures

First-aid measures general Remove/Take off immediately all contaminated clothing. Never give anything by mouth to an
unconscious person. If you feel unwell, seek medical advice (show the label where possible).

First-aid measures after inhalation Remove victim to fresh air and keep at rest in a position comfortable for breathing. Allow
breathing of fresh air. Allow the victim to rest.

First-aid measures after skin contact Wash contaminated clothing before reuse. Wash with plenty of soap and water. If skin irritation
or rash occurs: Get medical advice/attention.

First-aid measures after eye contact Rinse immediately with plenty of water. Remove contact lenses, if present and easy to do.
Continue rinsing. Obtain medical attention if pain, blinking or redness persist.

First-aid measures after ingestion Rinse mouth. Drink plenty of water. Get medical advice/attention. Do not induce vomiting.

Obtain emergency medical attention.

4.2. Most important symptoms and effects, both acute and delayed
Symptoms/injuries after skin contact May cause an allergic skin reaction.

4.3. Indication of any immediate medical attention and special treatment needed
No additional information available

SECTION 5: Firefighting measures

5.1. Extinguishing media
Suitable extinguishing media Water spray. Carbon dioxide. Dry powder. Foam. Sand.
Unsuitable extinguishing media Do not use a heavy water stream.

5.2. Special hazards arising from the substance or mixture
No additional information available
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5.3. Advice for firefighters

Firefighting instructions Use water spray or fog for cooling exposed containers. Exercise caution when fighting any
chemical fire. Prevent fire-fighting water from entering environment.
Protection during firefighting Self-contained breathing apparatus. Do not enter fire area without proper protective equipment,

including respiratory protection.

SECTION 6: Accidental release measures

6.1. Personal precautions, protective equipment and emergency procedures

6.1.1. For non-emergency personnel
Emergency procedures Evacuate unnecessary personnel.

6.1.2. For emergency responders
Protective equipment Use personal protective equipment as required. Equip cleanup crew with proper protection.
Emergency procedures Ventilate area.

6.2. Environmental precautions
Prevent entry to sewers and public waters. Notify authorities if liquid enters sewers or public waters.

6.3. Methods and material for containment and cleaning up
For containment Collect spillage.

Methods for cleaning up This material and its container must be disposed of in a safe way, and as per local legislation.
Recover mechanically the product. Store away from other materials.

Other information Dispose of materials or solid residues at an authorized site.

6.4. Reference to other sections
For further information refer to section 8: "Exposure controls/personal protection”. For further information refer to section 13.

SECTION 7: Handling and storage

7.1. Precautions for safe handling

Precautions for safe handling Wear personal protective equipment. Avoid contact with skin and eyes. Wash hands and other
exposed areas with mild soap and water before eating, drinking or smoking and when leaving
work. Provide good ventilation in process area to prevent formation of vapour.

Hygiene measures Do not eat, drink or smoke when using this product. Always wash hands after handling the
product. Contaminated work clothing should not be allowed out of the workplace. Wash
contaminated clothing before reuse.

7.2. Conditions for safe storage, including any incompatibilities

Storage conditions Keep cool. Protect from sunlight. Expiry date: See date printed on box and capsule. Do not use
if expiry date has been exceeded!.

Incompatible products Strong bases. Strong acids.

Incompatible materials Sources of ignition. Direct sunlight.

Storage temperature 5-25°C

SECTION 8: Exposure controls/personal protection

8.1. Control parameters
No additional information available

09/11/20158 FN (Fnalich) 3/9



HVU M8 - M39
Safety Data Sheet

according to Federal Register / Vol. 77, No. 58 / Monday, March 26, 2012 / Rules and Regulations

8.2. Exposure controls

Personal protective equipment Avoid all unnecessary exposure.

Hand protection PICMO009. Wear protective gloves.

Eye protection PICMO004. Chemical goggles or safety glasses.
Skin and body protection PICMO010.

Environmental exposure controls Avoid release to the environment.

Consumer exposure controls Avoid contact during pregnancy/while nursing.
Other information Do not eat, drink or smoke during use.

SECTION 9: Physical and chemical properties

9.1. Information on basic physical and chemical properties

Physical state Solid

Appearance foil capsule.

Colour resin: yellowish liquid
hardener: white powder

Odour characteristic

Odour threshold No data available

pH No data available

Melting point No data available

Freezing point No data available

Boiling point No data available

Flash point > 101 °C (DIN EN ISO 1523)

Relative evaporation rate (butylacetate=1) No data available

Flammability (solid, gas) No data available

Explosive limits No data available

Explosive properties No data available

Oxidising properties No data available

Vapour pressure 0.1 hPa

Relative density No data available

Relative vapour density at 20 °C No data available

Solubility insoluble in water.

Log Pow No data available

Auto-ignition temperature No data available

Decomposition temperature No data available

Viscosity No data available

Viscosity, kinematic 20 Seconds (ISO 2431)

Viscosity, dynamic No data available

9.2. Other information
SADT 55 °C (Peroxide)

SECTION 10: Stability and reactivity

10.1. Reactivity
No additional information available

10.2. Chemical stability
Stable under normal conditions.
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10.3. Possibility of hazardous reactions
No additional information available.

10.4. Conditions to avoid
Direct sunlight. Extremely high or low temperatures.

10.5. Incompatible materials
Strong acids. Strong bases.

10.6. Hazardous decomposition products
fume. Carbon monoxide. Carbon dioxide. Under normal conditions of storage and use, hazardous decomposition products should not be produced.

SECTION 11: Toxicological information
11.1. Information on toxicological effects

Acute toxicity Not classified

2-Hydroxypropyl methacrylate (27813-02-1)

LD50 oral rat > 5000 mg/kg (Rat; OECD 401: Acute Oral Toxicity; Literature study; >=2000 mg/kg
bodyweight; Rat; Experimental value)
LD50 dermal rabbit >= 5000 mg/kg bodyweight (Rabbit; Experimental value)
1,4-Butanediol dimethacrylate (2082-81-7)
LD50 oral rat 10066 mg/kg
LD50 dermal rat > 3000 mg/kg
ATE US (oral) 10066.000 mg/kg bodyweight
1,1'-(p-tolylimino)dipropan-2-ol (38668-48-3)
LD50 oral rat 25 mg/kg
LD50 dermal rat > 2000 mg/kg
ATE US (oral) 25.000 mg/kg bodyweight
dibenzoyl peroxide (94-36-0)
LD50 oral rat > 5000 mg/kg bodyweight (Rat; Equivalent or similar to OECD 401; Weight of evidence)
dicyclohexyl phthalate (84-61-7)
LD50 oral rat 41400 mg/kg (Rat)
LD50 dermal rabbit > 7940 mg/kg (Rabbit)
ATE US (oral) 41400.000 mg/kg bodyweight
Skin corrosion/irritation Not classified
Serious eye damagel/irritation Not classified
Respiratory or skin sensitisation May cause an allergic skin reaction.
Germ cell mutagenicity Not classified
Carcinogenicity Not classified
Quartz (14808-60-7)
IARC group | 1 - Carcinogenic to humans
dibenzoyl peroxide (94-36-0)
IARC group | 3 - Not classifiable
Reproductive toxicity Suspected of damaging fertility or the unborn child.
Specific target organ toxicity (single exposure) Not classified
Specific target organ toxicity (repeated Not classified
exposure)
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Aspiration hazard Not classified

Symptoms/injuries after skin contact May cause an allergic skin reaction.

SECTION 12: Ecological information

12.1. Toxicity

2-Hydroxypropyl methacrylate (27813-02-1)

LC50 fish 1 493 mg/l (48 h; Leuciscus idus; GLP)

EC50 Daphnia 1 > 143 mg/l (48 h; Daphnia magna; GLP)

Threshold limit algae 1 > 97.2 mg/l (72 h; Pseudokirchneriella subcapitata; GLP)
Threshold limit algae 2 > 97.2 mg/l (72 h; Pseudokirchneriella subcapitata; GLP)
1,4-Butanediol dimethacrylate (2082-81-7)

LC50 fish 1 32.5 mg/l

LC50 other aquatic organisms 1 9.79 mg/l

NOEC (acute) 7.51 mg/l

NOEC (chronic) 20 mgl/l

1,1'-(p-tolylimino)dipropan-2-ol (38668-48-3)

LC50 fish 1 =17 mg/l

LC50 other aquatic organisms 1 245 mgl/l

EC50 Daphnia 1 28.8 mgl/l

NOEC (acute) 57.8 mg/l

dibenzoyl peroxide (94-36-0)

LC50 fish 1 2 mg/l (96 h; Poecilia reticulata)

EC50 Daphnia 1 0.07 mg/l

LC50 fish 2 0.0602 mg/l (96h; Oncorhynchus mykiss; ECHA)
NOEC (acute) 0.0316 mg/l (96h; Oncorhynchus mykiss; ECHA)
dicyclohexyl phthalate (84-61-7)

LC50 fish 1 > 10000 mg/l (96 h; Brachydanio rerio; Static system)
LC50 other aquatic organisms 1 1.04 mg/l

NOEC (acute) > 2 mgl/l

NOEC chronic crustacea 0.181 mgl/l

12.2. Persistence and degradability

2-Hydroxypropyl methacrylate (27813-02-1)
Persistence and degradability

1,4-Butanediol dimethacrylate (2082-81-7)
Biodegradation

Readily biodegradable in water. No (test)data on mobility of the substance available.

84 %

dibenzoyl peroxide (94-36-0)
Persistence and degradability
dicyclohexyl phthalate (84-61-7)
Persistence and degradability Readily biodegradable in water. Forming sediments in water.
ThOD 2.376 g O2/g substance

Readily biodegradable in water. No (test)data on mobility of the substance available.

12.3. Bioaccumulative potential

2-Hydroxypropyl methacrylate (27813-02-1)

BCF fish 1 <= 100 (Pisces)
BCF fish 2 3.2 (Pisces; QSAR)
Log Pow 0.97 (OECD 102: Melting Point/Melting Range)
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2-Hydroxypropyl methacrylate (27813-02-1)

Bioaccumulative potential | Low potential for bioaccumulation (BCF < 500).

1,4-Butanediol dimethacrylate (2082-81-7)

Log Pow | 3.1

1,1'-(p-tolylimino)dipropan-2-ol (38668-48-3)

BCF fish 1 =~

Log Kow 2.1

dibenzoyl peroxide (94-36-0)

Log Pow 3.71 (QSAR; 3.2; Experimental value; OECD 117: Partition Coefficient (n-octanol/water), HPLC
method; 22 °C)

Bioaccumulative potential Low potential for bioaccumulation (Log Kow < 4).

dicyclohexyl phthalate (84-61-7)

BCF fish 1 640 (Pisces)

Log Pow 3-6.2

Bioaccumulative potential High potential for bioaccumulation (Log Kow > 5).

12.4. Mobility in soil
No additional information available

12.5. Other adverse effects

Effect on the global warming No known ecological damage caused by this product.

SECTION 13: Disposal considerations

13.1. Waste treatment methods
Regional legislation (waste) Disposal must be done according to official regulations.

Waste disposal recommendations Refer to manufacturer/supplier for information on recovery/recycling. Dispose of
contents/container to Avoid release to the environment, Refer to manufacturer/supplier for
information on recovery/recycling.

Ecology - waste materials Avoid release to the environment.

SECTION 14: Transport information

In accordance with ADR / RID / IMDG / IATA / ADN
ADR IMDG IATA ‘ RID

14.1. UN number
Not regulated for transport

14.2. UN proper shipping name

Not applicable | Not applicable Not applicable Not applicable
14.3. Transport hazard class(es)

Not applicable Not applicable Not applicable Not applicable
Not applicable Not applicable Not applicable Not applicable

14.4. Packing group
Not applicable Not applicable Not applicable Not applicable

14.5. Environmental hazards
Dangerous for the environment : | Dangerous for the environment : | Dangerous for the environment : | Dangerous for the environment :
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HVU M8 - M39
Safety Data Sheet

according to Federal Register / Vol. 77, No. 58 / Monday, March 26, 2012 / Rules and Regulations

No No No No
Marine pollutant : No

No supplementary information available

14.6. Special precautions for user

- Overland transport

- Transport by sea
No data available

- Air transport
No data available

- Rail transport
Carriage prohibited (RID) No

14.7. Transport in bulk according to Annex Il of MARPOL 73/78 and the IBC Code

SECTION 15: Regulatory information

15.1. US Federal regulations

All components of this product are listed, or excluded from listing, on the United States Environmental Protection Agency Toxic Substances
Control Act (TSCA) inventory

Chemical(s) subject to the reporting requirements of Section 313 or Title Ill of the Superfund Amendments and Reauthorization Act (SARA) of
1986 and 40 CFR Part 372.

dibenzoyl peroxide CAS No 94-36-0 1-2.5% |

dibenzoyl peroxide (94-36-0)
Subject to reporting requirements of United States SARA Section 313

15.2. International regulations

CANADA
No additional information available

EU-Regulations
No additional information available

Classification according to Regulation (EC) No. 1272/2008 [CLP]
Skin Sens. 1 H317
Full text of hazard classes and H-statements : see section 16

National regulations

Quartz (14808-60-7)
Listed on IARC (International Agency for Research on Cancer)

15.3. US State regulations

California Proposition 65 - This product does not contain any substances known to the state of California to cause
cancer, developmental and/or reproductive harm

09/11/20158 FN (Fnalich) R/9



HVU M8 - M39
Safety Data Sheet

according to Federal Register / Vol. 77, No. 58 / Monday, March 26, 2012 / Rules and Regulations

SECTION 16: Other information

Revision date 10/21/2015
Other information None.

Full text of H-statements:

Acute Tox. 2 (Oral) Acute toxicity (oral), Category 2
Aquatic Acute 1 Hazardous to the aquatic environment — Acute Hazard, Category 1
Aquatic Chronic 3 Hazardous to the aquatic environment — Chronic Hazard, Category
3
Carc. 1A Carcinogenicity, Category 1A
Eye Irrit. 2A Serious eye damage/eye irritation, Category 2A
Org. Perox. B Organic Peroxides, Type B
Repr. 2 Reproductive toxicity, Category 2
Skin Sens. 1 Sensitisation — Skin, Category 1
Skin Sens. 1B Sensitisation — Skin, category 1B
H241 Heating may cause a fire or explosion
H300 Fatal if swallowed
H317 May cause an allergic skin reaction
H319 Causes serious eye irritation
H350 May cause cancer
H361 Suspected of damaging fertility or the unborn child
H400 Very toxic to aquatic life
H412 Harmful to aquatic life with long lasting effects
SDS_US_Hilti

This information is based on our current knowledge and is intended to describe the product for the purposes of health, safety and
environmental requirements only. It should not therefore be construed as guaranteeing any specific property of the product

09/11/20158 FN (Fnalich) a/9



Supercedes Date 10/25/2017

Safety Data Sheet: PREMALUBE

Issuing Date 02/01/2018

1. PRODUCT AND COMPANY IDENTIFICATION

Product Name PREMALUBE
Recommended use Lubricant
Information on Manufacturer

CERTIFIED LABS, DIV. OF NCH CORP.

BOX 152170
IRVING, TEXAS 75015

Product Code 4464

Chemical nature Petroleum oil blend
Emergency Telephone Number
CHEMTREC® 800-424-9300
Telephone inquiry

972-579-2477

2. HAZARD IDENTIFICATION

Color Black

GHS
Classification

Physical Hazards
None

Health Hazard
None

Other hazards
None

Labeling

Signal Word
Not classified

Physical state Grease

Odor Oily

| 3. COMPOSITION / INFORMATION ON INGREDIENTS

The product contains no substances which at their given concentration, are considered to be hazardous to health.

4. FIRST AID MEASURES

General advice
Eye Contact

Skin Contact
Inhalation
Ingestion

Notes to physician

Avoid contact with skin, eyes and clothing.

No hazards which require special first aid measures.
No hazards which require special first aid measures.
No hazards which require special first aid measures.

Drink 1 or 2 glasses of water. Do NOT induce vomiting. Get medical attention if symptoms occur.

Treat symptomatically.

5. FIRE-FIGHTING MEASURES

Flash Point 450 °F /232 °C

Method Open cup

Flammability Limits in Air %: No information available. ~ Upper: No data available Lower: No data available

Suitable Extinguishing Media

Water spray. Foam. Carbon dioxide (CO2). Dry chemical. Use extinguishing measures that are appropriate to local circumstances and the

surrounding environment.

Specific hazards arising from the chemical

Material can create slippery conditions.

Protective Equipment and Precautions for Firefighters
As in any fire, wear self-contained breathing apparatus pressure-demand, NOHSC (approved or equivalent) and full protective gear.

NFPA Health 0
HMIS - Health 0

Flammability 1 Instability O
Flammability 1 Instability O

6. ACCIDENTAL RELEASE MEASURES

Personal Precautions

Environmental Precautions

Use personal protective equipment. Prevent further leakage or spillage if safe to do so. Material can

create slippery conditions.
Do not flush into surface water or sanitary sewer system.



Methods for Containment Contain spillage, soak up with non-combustible absorbent material, (e.g. sand, earth,
diatomaceous earth, vermiculite) and transfer to a container for disposal according to local / national
regulations (see section 13).

Methods for Cleaning Up Pick up and transfer to properly labeled containers.

Neutralizing Agent Not applicable.

7. HANDLING AND STORAGE

Handling Avoid contact with skin, eyes and clothing.

Storage Store in original container. Keep containers tightly closed in a dry, cool and well-ventilated place.
Storage Temperature Minimum 10°F/-12°C Maximum 150 °F /66 °C

Storage Conditions Indoor X Outdoor X Heated Refrigerated

8. EXPOSURE CONTROLS / PERSONAL PROTECTION

Exposure Guidelines This product does not contain any hazardous materials with occupational exposure limits
established by the region specific regulatory bodies.
Engineering Measures Ensure adequate ventilation, especially in confined areas. Where reasonably practicable this should

be achieved by the use of local exhaust ventilation and good general extraction.
Personal Protective Equipment

Eye/Face Protection Safety glasses with side-shields.
Skin Protection For prolonged or repeated contact, use protective gloves with appropriate chemical resistance.
Respiratory Protection In case of inadequate ventilation wear respiratory protection. When workers are facing
concentrations above the exposure limit they must use appropriate certified respirators.
General Hygiene Considerations Ensure that eyewash stations and safety showers are close to the workstation location. Remove

and wash contaminated clothing before re-use.

9. PHYSICAL AND CHEMICAL PROPERTIES

Physical state Grease Viscosity Semi-Solid
Color Black Odor Oily

Odor Threshold Not applicable Appearance Opaque

pH Not applicable Specific Gravity 0.92
Evaporation Rate 0 (BuAc=1) Percent Volatile (Volume) 0

VOC Content (%) 0 VOC Content (g/L) 0

Vapor Pressure <0.01 mmHg @ 70°F Vapor Density 11.3 (Air=1.0)
Solubility Negligible n-Octanol/Water Partition No data available
Melting Point/Range No data available Decomposition Temperature No data available
Boiling Point/Range No data available Flammability (solid, gas) No data available
Flash Point 450 °F /232 °C Method Open cup
Autoignition Temperature No information available.

Flammability Limits in Air %: No information available Upper: No data available Lower: No data available

10. STABILITY AND REACTIVITY

Chemical Stability Stable. Hazardous polymerization does not occur.

Conditions to Avoid Extremes of temperature and direct sunlight, Keep away from open
flames, hot surfaces, and sources of ignition.

Incompatible Products Strong oxidizing agents, Acids, Bases.

Decomposition Temperature No data available

Hazardous Decomposition Products Carbon oxides, Sulfur oxides, Oxides of
phosphorus, Hydrocarbons, Aldehydes, Ketones.

Possibility of Hazardous Reactions None under normal processing.

11. TOXICOLOGICAL INFORMATION

Product Information No information available.

The following values are calculated based on chapter 3.1 of the GHS document

Oral LD50 No information available
Dermal LD50 No information available
Inhalation LC50
Gas No information available
Mist No information available
Vapor No information available
Principle Route of Exposure Ingestion.

Primary Routes of Entry Eye contact.



Acute Effects:

Eyes Low hazard for usual industrial or commercial handling.
Skin Low hazard for usual industrial or commercial handling.
Inhalation Low hazard for usual industrial or commercial handling.
Ingestion May be harmful if swallowed.

Chronic Toxicity No information available.

Target Organ Effects None known.

Aggravated Medical Conditions None known.

Component Information

Acute Toxicity None known

Chronic Toxicity None known

Carcinogenicity There are no known carcinogenic chemicals in this product.

12. ECOLOGICAL INFORMATION

Product Information No information available.
Component Information No information available.
Persistence and Degradability No information available.
Bioaccumulation No information available.
Mobility No information available.

13. DISPOSAL CONSIDERATIONS

Product Disposal Dispose of in accordance with local regulations.
Container Disposal Empty containers should be taken for local recycling, recovery, or waste disposal.

14. TRANSPORT INFORMATION

DOT Not regulated
TDG Not regulated
ICAO Not regulated
IATA Not regulated
IMDG/IMO Not regulated

15. REGULATORY INFORMATION

Inventories
TSCA Complies
DSL Complies

U.S. Federal Regulations

SARA 313

Section 313 of Title 11l of the Superfund Amendments and Reauthorization Act of 1986 (SARA). This product does not contain any chemicals
which are subject to the reporting requirements of the Act and Title 40 of the Code of Federal Regulations, Part 372.

SARA 311/312 Hazardous Categorization

Acute Health Hazard Chronic Health Hazard Fire Hazard Sudden Release of Reactive Hazard
Pressure Hazard
No No No No No
CERCLA

16. OTHER INFORMATION

Prepared By Adrienne McKee
Supercedes Date 10/25/2017

Issuing Date 02/01/2018

Reason for Revision No information available.
Glossary No information available.
List of References. No information available.

CERTIFIED LABS, DIV. OF NCH CORP.assumes no responsibility for personal injury or property damage caused by the use, storage,



or disposal of the product in a manner not recommended on the product label. Users assume all risks associated with such
unrecommended use, storage or disposal of the product. The information provided on this document is correct to the best of our
knowledge, information and belief at the date of its publication. The information given is designed only as a guide for safe handling, use,
processing, storage, transportation, disposal and release and is not to be considered as a warranty or quality specification. The
information relates only to the specific material designated and may not be valid for such material used in combination with any other
material or in any process, unless specified in the text.
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MATERIAL SAFETY DATA SHEET

Prepared to U.S. OSHA, CMA. ANS! and C. ian WHMIS rds . This Material Safety Data Sheet is offered pursuant to OSHA’s Hazard
Communication Standard (29 CFR 1910.1200). Otherg ions must be reviewed for icability to these pi 3
INING: PRODUCT COMPONENTS PRESENT HEALTH AND SAFETY HAZARDS. READ AND UNDERSTAND THIS MATERIAL SAFETY DATA
ET {M.8.DS.). ALSO, FOLLOW YOUR EMPLOYER'S SAFETY PRACTICES. This product may coatain and/or Nickel which aro listed
SHA, NTP, or IARC as belng 8 inogen or tnog Usae of this product may expase you or others to fumes and gases at levels
oding thesa by the [~ of Gover | {ACGIH) or the Occupational Safety and Health
Inistration (OSHA) The Information contained herein relates only to the specific product. If the product is combined with other materials, all
onant properties must be considered. BE SURE TO CONSULT THE LATEST VERSION OF THE MSDS. MATERIAL SAFETY DATA SHEETS ARE
ILABLE FROM J.W. HARRIS CO., INC. salesinfo@wharris.com 513-754-2000 www.jwharris.com
STATEMENT OF LIABILITY-DISCLAIMER
10 best of the J.W. Maris C: Y. Inc.'s ge. the infc lon and dations containud in this publication are reflable and accurate as
3 date H itabllity, or are not d, and no o of rep: Xpt or
od. is madas by J.W. Harris Co., Inc. as to the absot or y of any rep i ined in this and other publications; J.W.
s Co.. Inc. no ibiity in i ith; nor can it be d that afl safety are i in this and
t publications, or that other or additional measuras may not bs required under of conditions or cir . Data may be
ged from time to time.

ART |  whatis the material and what do I need to know in an emergency?
1. PRODUCT IDENTIFICATION

ADE NAME (AS LABELED): P-10 COVERED ELECTRODE and
STAINLESS STEEL ELECTRODES

EMICAL NAME/CLASS: Flux Coated Metal Electrodes

NONYMS: Not Applicable

ODUCT USE: Metal Welding

ICUMENT NUMBER: 0089

PPLIER/MANUFACTURER'S NAME: J.W. HARRIS CO, INC.

DRESS: 4501 Quality Place Mason, Ohio 45040

ERGENCY PHONE: CHEMTREC: 1-800-424-9300 )

SINESS PHONE: 513-754-2000 FAX 513-754-8778

TE OF PREPARATION: February 13, 2004

2. COMPOSITION and INFORMATION ON INGREDIENTS

EMICAL NAME CAS# % wiw EXPOSURE LIMITS IN AR
ACGIH-TLV OSHA-PEL N.OSH OTHER
TWA STEL TWA STEL I0LtH
mg/m® mgm® | mgm® | mgm? mg/m* mg/m’
cium Fluoride 7789-75-5 1 25 NE 25 NE NE NIOSHREL TWA =25
posure limits are for DFG MAKs: TWA =25
oride, as F) PEAK = SeMAK 30 min.. average
value
Carcinogen: IARC-3, TLV-A4
oite 15096-52- 1 25 NE 25 NE NE | NIOSHREL:TWA =25
posure {imits are for 3 OFGMAKs: TWA =25
rides. as F) PEAK = 5eMAK 30 min., average
value
Cardinogen: IARC-3. TLV-A4

2. COMPOSITION and INFORMATION ON INGREDIENTS (Continued)

CHEMICAL NAME CAS # % wiw EXPOSURE LIMITS IN AIR
ACGIH-TLV OSHA-PEL NIOSH OTHER
TWA STEL TWA STEL 1IDLH
mg/m’ mg/m’ mg/m’ mg/m’ | mg/m’ mg/m®
Feldspar 88476-25-5 1 NE NE NE NE NE NE
Calcium Carbonate 1317853 2 10 NE 18 (Total Dust) NE NE NIOSH REL:
5 (Respirable TWA = 10 (total Dus?]
fraction) (respirable fraction)
Niobium 7440031 2 NE NE NE NE NE NE
Potassium Titanate 12030-97-8 2 NE NE NE NE NE Carcinogen: MAK-A2
{fibrous dusts)
Chromium (lli} Oxide 1308-38-9 3 05 NE 05 NE 250 NIOSH REL:
?g Umits are for : TWA=0.5
chromium (i Carcinogen: EPA-D,
compounds, as chromium) EPA.CBD, IARC-3,
TLV-M
Potassium Hydroxide 1310-58-3 3 NE 2 2 (vacated NE NE NIOSH REL:
{ceillng) 1989 PEL) TWA =2
Potassium Sillcats 1312-76-1 5 NE NE NE NE NE NE
Silicon 7440-21-3 5 10 NE 15 (Total dust) NE NE NIOSH REL:
§ (Respirable TWA = 10 (total dust),
fraction) (respirabie fraction)
10 (Total dust)
(vacated 1982
PEL)
Sodium Sillcate 1344-09-8 5 NE NE NE NE NE NE
Molybdenum 7439-98-7 [} 10 NE 15 NE 5000 DFG MAK:
NIC-10 10 {vacated TWA 2 4 (inhalable
(inhatable 1989 PEL) fraction)
fraction)
NIC-3
{respirable
fraction)
Chromium 7440473 | 10-32 0S NE 10 NE 250 NIOSHREL : TWA = (
0.5(Cr. iy 0.5(Cr. iy
0.05(Cr. 0.1(Cell Cardnogen: EPA-D,
i)y ng on EPA-CBD, WRC-3,
Ce. Vi TLV-A4
As NIOSH REL :
Croy)” 0.5(Cr. 1)
0.001(Cr. VI)*
Manganese 7439-96-5 15 0.2 NE 1 (vacated 5 500 NIOSH REL:
ﬁg imits are for 1989 PEL) {cefling} TWA =1
langanese,  elemental, 3 STEL=3
inorganic compounds, and (vacate DFG MAKSs:
fume, as Mn) d 1989 TWA = 0.5 (inhalable
PEL) fraction)
PEAK = 10sMAK 30
min,, average value
Carcinogen: EPA-D
Nickal 7440020 a7 1.5 ?51_3_« NE 1 NE 10 NIOSH REL:
(exposure limits are for fraction) TWA = 0.015
Nicke!, elemental metal) Carcinogen: 1ARC-28,
MAK-1, NIOSH-Ca,
NTP-R, TLV-A5

Not Estabiished. Seo Section 16 for Definitions of Terms Used.

E (1x The ACGIH has an estabiished exposure limit for Welding Fumes, Not Otherwise Classified. The Threshold Limit Value is 5 mg/m®. NIOSH
iassifles welding fumes as carcinogens. Single values shown are maximum, uniess otherwise noted.

€ (2 ALL WHMIS reg jon I9 inchuded in appropri L based on the ANSI Z400.1-1988 format. These products have been
iassifled in accordance with the hazard criteria of the CPR and the MSDS ins all the i i qi by the CPR.

) COVERED ELECTRODE and STAINLESS STEEL ELECTRODES EFFECTIVE DATE: February 13, 2004

\ PAGE 1 OF 11

)
)

NE = Not Established. See Section 18 for Definitions of Terms Used. * Compounds as Cr. & Cr. VI Water Soluble

NOTE (1): The ACGIH has an established exposure fimit for Welding Fumes, Not Otherwise Classified. The Threshold Limit Value is 5 mg/m’. NIC
dlassifies welding fumes as carcinogens. Single values shown are maximum, unless otherwise nated,

NOTE Am.w ALL WHMIS required information is Inciuded in appropriate sections based on the ANSI Z400.1-1998 format. These products have b
classified in accordance with the hazard criteria of the CPR and the MSDS ing ail the Inf quired by the CPR,

P-10 COVERED ELECTRODE and STAINLESS STEEL ELECTRODES
PAGE 2 OF 11

EFFECTIVE DATE: February 13, 200




2. COMPOSITION and INFORMATION ON INGREDIENTS (Continued)

IEMICAL NAME CAS# % wiw EXPOSURE LIMITS IN AIR
ACGIH-TLV OSHA-PEL NIOSH OTHER
TWA STEL TWA STEL IDLH
mg/m’ mg/im® mg/m® ng/m’ mg/m? mg/m®
i OXH 13463-67-7 50 10 NE 18 (Total NE 5000 NIOSH REL: Lowest
rium Dioxido dust) feasible concentration
10 (vacated DFG Z)X 6
1989 PEL) (Respirable fraction)
Carcinogen: IARC-3,
NIOSH-Ca, TLV-A4
1 7439896 | Balance 5 NE 10 NE 2500 ﬂ_s«Om.I Mmr
posure limits are for Am
10xide dust and DFG MAK:
TWA = 1.5 (resplrable
fraction}
Carcinogen: IARC-3,
TLV-A4
' Not Established. See Section 16 for Definitions of Terms Used. .
E (1x The ACGIH has an established exposure imit for Weiding Fumes, Not Otherwise Ctassifi The Th Limit Value is 5 mg/m”, NIOSH
dassifies welding fumes as carcinogens. Single values shown are maximum, unfess oerwise noted.
€ (2 ALL WHMIS required info ion I3 i in approp: based on the ANSI 2400.1-1998 format. These products have been
Hdassified in acoordance with the hazard criteria of the CPR and the MSDS all the q by the CPR,

3. HAZARD IDENTIFICATION

AERGENCY OVERVIEW: These products consist of coated metal rods that are odoress electrodes. There are no
mediate health hazards associated with the electrode form of these products. The Nickel and Chromium components of
3se products are suspect carcinogens. These products are not fiammable nor reactive. [f involved in a fire, these
xducts may generate imitating iron fumes, a variety of iron compounds, carbon dioxide, carbon monoxide, and metal
ides. Emergency responders must wear personal protective equipment suitable for the situation to which they are
sponding.

APTOMS OF OVER-EXPOSURE BY ROUTE OF EXPOSURE: During
ding operations, the most significant route of over-exposure is via
Wation of fumes.

ALATION: Inhalation is not anticipated to be a significant route of over- HEALTH
osure to the coated rods. Inhalation of large amounts of particulates

erated by this product during metal processing operations may result in
umoconiosis (a disease of the tungs). Repeated over-exposures, via
tlation, to the dusts or fumes generated by this product during welding R
rations may have adverse effects on the lungs with possible pulmanary | |[FLAMMABILITY ®eoy {0
ma and emphysema (life-threatening lung injuries). Nickel (a component
1is product) can cause pulmonary asthma in hypersensitive _ﬂnincm_m.
nage to lungs can occur. Inhalation of dusts and fumes of Iron can
) Mscma Bwu.m_ fume fever. Symptoms of metal fume fever can be | |REACTIVITY ow) o
lyed 24-48 hours. Refer to Section 10 (Stability and Reactivity) for
rmation on the specific composition of welding fumes and gases.

HAZARDOUS MATERIAL IDENTIFICATION SYSTEM

-] 2

|PROTECTIVE EQUIPMENT | x |
NTACT WITH SKIN or EYES: Contact of the rod form of these
fucts with the skin is not anticipated to be imitating. Contact with the rod .

RESPRATORY HANDS 800y
1 of these products can be physically damaging to the eye. Fumes
erated during welding operations can be irritating to the skin and eyes.
se products also contain Calcium Fluoride and Cryolite, fluoride @ o3 &
pounds. Thermal decomposition of this compound can gererate

ride compounds, which are toxic and can cause bums In extreme cases. Far routine industrtal appiicationa for the rods

ns from fluoride compounds can be delayed. Contact with the hot rods
bum contaminated skin or eyes. Due to the presence of Nickel, Sea Section 16 for Definition of Ratings
onged exposure of the eyes may result in sensitization resulting in

unctivitis (inflammation of the mucous membranes of the eyes). Symptoms of skin over-exposure may include imitation
redness; prolonged or repeated skin over-exposures may lead to allergic contact dermatilis. Contact with the hot
trodes will bum contaminated skin or eyes.

3. HAZARD IDENTIFICATION (Continued)

SKIN ABSORPTION: Skin absorption is not anticipated to be a significant route of over-exposure to the componer
these products; however, thermal decomposition of these products can result in the production of fluoride compot
which can penetrate intact skin. In cases of serious contamination with residue from thermal decomposition, bums
penetrate to the bone can occur.

INGESTION: Ingestion is not anticipated to be a route of occupational exposure for these products.

INJECTION: Though not a likely route of occupational exposure for these products, injection (via punctures or laceratic
the skin) may cause local reddening, tissue swelling, and discomfort.

HEALTH EFFECTS OR RISKS FROM EXPOSURE: An Explanation In Lay Terms. Symptoms associated with |
exposure to these products and the fumes generated during welding operations are as follows:

ACUTE: The chief acute health hazard associated with these products would be the potential for imitation of contamir
skin and eyes when exposed to fumes during welding operations. inhalation of large amounts of particulates generate
these products during metal processing operations can result in pneumaconiosis (a disease of the lungs). Contact wit
molten material will bum contaminated skin or eyes. In extreme cases, bums may occur from contact with flu
compounds that are generated during thermat decomposition.

CHRONIC: Chronic skin over-exposure to the fumes generated during welding operations may produce dermatitis
inflamed skin). Repeated over-exposures to the fumes g ted by these prod via inhalation can have adverse el
on the lungs (e.g., pulmonary edema and emphysema). Repeated or prolonged ingestion exposures to > 50-100 mg of
per day can result in deposition of iron in the body tissues, which can cause disease. MHypersensitivity to Nickel is comr
and can cause allergic contact dermatitis, pulmonary asthma, conjunctivitis and inflammatory reactions. Repeated
exposures to the fumes generated by these products via inhalation can have adverse effects on the lungs (e.g.. pulmc
edema and emphysema). Refer to Section 11 (Toxicological information) for further information.

TARGET ORGANS: For fumes: ACUTE: Skin, eyes, respiratory system. CHRONIC: Skin, respiratory system, panc
and liver,

PART Il wnat should I do if a hazardous situation occurs?

4. FIRST-AID MEASURES

Victims of chemical exposure must be taken for medical attention. Rescuers should be taken for medical attentic
necassary. Take a copy of label and MSDS to health professional with victim.

SKIN EXPOSURE: If fumes generated by welding operations involving these products contaminate the skin, bt
decontamination with running water. If molten material contaminates the skin, Immediately begin decontamination with (
funning water. Minimum flushing is for 15 minutes. Victim must seek medical attention if any adverse reaction occurs.

EYE EXPOSURE: If fumes generated by welding operations invalving these products enter the eyes, open victim's (
while under gently running water. Use sufficient force to open eyelids. Have victim “roll® eyes. Minimum flushing is fc
minutes. Victim must seek immediate medical attention.

INHALATION: If fumes generated by welding operations Involving these products are inhaled, remove victim to fresh a
necessary, use artificial respiration to supgort vital functions.

INGESTION: If swallowed call physician immadiately! Do not induce vomiting unless directed by medical personnel. R
mouth with water if parson is conscious. Never give fluids or induce vomiting if person is unconscious, having convulsi
or not breathing. .

MEDICAL CONDITIONS AGGRAVATED vm< EXPOSURE: Skin, respiratory, pancreas, and liver disorders may
aggravated by prolonged over-exposures to the dusts or fumes generated by these products.

RECOMMENDATIONS TO PHYSICIANS: Treat symptoms and eliminate overexposure.

) COVERED ELECTRODE and STAINLESS STEEL ELECTRODES
PAGE 3 OF 11

2

2

EFFECTIVE DATE: February 13, 2004

P-10 COVERED ELECTRODE and STAINLESS STEEL ELECTRODES
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EFFECTIVE DATE: February 13, 20(




5. FIRE-FIGHTING MEASURES (Continued)
SH POINT: Not flammable.
'OIGNITION TEMPERATURE: Not =m.\33mc_m.

§TS (in air by volume, %):
MMABLE LIMITS { Y Lower (LEL): Not applicable.
Upper (UEL): Not applicable. FLAMMASAITY

2 EXTINGUISHING MATERIALS: These products are .:Q flammable; use
axtinguishing agents appropriate for surrounding materials.

NFPA RATING

Vater Sprav: YES Carbon Dioxide: YES
talon: YES Foam: YES —_— R
Yy Chemical: YES Other. Any "ABC” Class

JSUAL FIRE AND EXPLOSION HAZARDS When 5<o_<on in a fire,
e products may decompose and produce iron fumes, a variety of _.__nxw_.
and a variety of metal compounds and metal oxides. The hot material
present a significant thermal hazard to firefighters. OTHER
:xplosi itivity to Mechanical Impact: Not sensitive.

iCIAL FIREFIGHTING PROCEDURES: Not applicable.

6. ACCIDENTAL RELEASE MEASURES
LL AND LEAK RESPONSE: Not applicable.

ART Il Howcan | prevent hazardous situations from occurring

7. HANDLING and STORAGE
RK PRACTICES AND HYGIENE PRACTICES: As with all chemicals, avoid getting these products ON YOU or IN YOU.
sh thoroughly after handling these products. Do not eat or drink while handling these products. Use ventilation and other
ineering controls to minimize potential exposure to these products. ] )
YRAGE AND HANDLING PRACTICES: All employees who handle these products should uo trained to :m:n_.o it safely.
1in a well-ventilated location. Avoid breathing fumes of thesa products during welding operations. Open containers on a
sie surface. Packages of these products must be properly labeled. When these _uaqcoﬁ are used during welding
rations, follow the requirements of the Federal Occupational Safety and Health Welding and Cutting Standard (29 CFR
0 Subgpart Q) and the safety standards of the American National Standards Institute 6._. welding m:m cutting (ANSI Z49.1).
yra packages in a cool, dry location. Store away from incompatible materials (see Section 10, Stability and Reactivity).
DTECTIVE PRACTICES DURING MAINTENANCE OF CONTAMINATED EQUIPMENT: Not applicable.

8. EXPOSURE CONTROLS - PERSONAL PROTECTION
NTILATION AND ENGINEERING CONTROLS: Use with adequate ventllation to ensure exposure levels are maintained
sw the limits provided in Section 2 {Composition and Information on Ingrecients). Prudent practice is to ensure
wash/safety shower stations are available near areas where these products are used. ) ) ) .
SPIRATORY PROTECTION: Maintain airbome contaminant concentrations befow guidelines listed in Section 2
)mposition and Information on Ingredients). If respiratory protection is needed (i.e. a Weld Fume Respirator, or Air-Line
spirator for welding in confined spaces). U.S. Federal OSHA Standard (29 CFR 65..._,.5. mo.u__nmu_m c.m..m_&o
ulations, or the Canadian CSA Standard Z94.4-93 and applicable standards of Canadian Provinces. Respiratory
tection is recommended to be wom during welding operations. Oxygen levels below dm.mo\a are .oozm.aman. IDLH ,a<
HA. In such atmospheres, use of a full-facepieca pressure/demand SCBA or a full facepiece, supplied air respirator 1_5
iliary self-contained air supply is required under OSHA's Respiratory Protection Standard (1910.134-1998 The following
NIOSH recommendations for respirator selection for Welding fumes, based an NIOSH REL:

NCENTRATION RESPIRATORY EQUIPMENT FOR WELDING FUMES . .

m.o:om:?m._o:m above the NIOSH REL, or where there is no REL, at any Detectable Cancentration: Any self-contained
breathing apparatus that has a full facepiece and is operated in a _uam,a..mca.amam:a or other
posilive-pressure mode; or any supplied-air respirator that has a E: —womu_m.nm and is omﬁm.mn in
a pressure-demand or other positive-pressure mode in combination with an auxiliary self-
contained breathing apparatus operated in pressure-demand or mSQ positive-pressure mode.

;ape: Any air-purifying, full-facepiece respirator (gas awm._c with a chin-style, front- or back-mounted
organic vapor canister having a high-efficiency particulate filler; or any appropriate escape-type.
sell-contained breathing apparatus ]

ITE: IDLH Concentration: Potential NIOSH carcinogen. [Not determined yet].

8. EXPOSURE CONTROLS - PERSONAL PROTECTION (Continued)
EYE PROTECTION: Safety glasses. When these products are used in conjunction with welding. wear safety gla
goggles, welding heimet or face-shield with filter lens of appropriate shade number (per ANS| 249.1-1988, "Safety in We
and Cutting®). If necessary, refer to U.S. OSHA 29 CFR 1910.133, or appropriate Canadian Standards. If necessary,
1o U.S. OSHA 29 CFR 1910.138, or appropriate Standards of Canada.
HAND PROTECTION: Wear gloves for routine industrial use. When these products are used in conjunction with wel
wear gloves that protect from sparks and flame (per ANSI Z49.1-1988, "Safety in Welding and Cutting’). If necessary, re
U.S. OSHA 29 CFR 1910.138, or appropriate Standards of Canada.
BODY PROTECTION: None normally needed for normal circumstances of use. Use body protection appropriate for
(i.e. apron, coveralls, chemically resistant boats). If @ hazard of injury to the feet exists due to falling objects, rolling ob
where objects may pierce the soles of the feet or where employee’s feet may be exposed to electrical hazards, use
protection, as described in U.S. OSHA 29 CFR 1910.136.

9. PHYSICAL and CHEMICAL PROPERTIES
The following Information Is for elementai Iron:
RELATIVE VAPOR DENSITY (air = 1); Not applicable.
SPECIFIC GRAVITY (water = 1): 7.86
SOLUBILITY IN WATER: Insctuble.
VAPOR PRESSURE, mm Hg @ 20°C: Not applicable.
ODOR THRESHOLD: Not applicable.
COEFFICIENT OF OIL/WATER DISTRIBUTION (PARTITION COEFFICIENT): Not applicable.
The following Information is for these products: )
APPEARANCE AND COLOR: These products consist of coatad rods, which are odorfess electrodes.
HOW TO DETECT THIS SUBSTANCE (waming properties): The appearance is a distinctive characteristic of t
products. :

10. STABILITY and REACTIVITY

EVAPORATION RATE (nBuAc = 1): Not applicabl
FREEZING/MELTING POINT: 1535°C (2795°F)
pH: Not applicable.

BOILING POINT: 3000°C (5432°F)

STABILITY: Stable. :
DECOMPOSITION PRODUCTS: lron fumes, a variety of iron compounds, carbon dioxide, carbon monoxide, metal oxid
NOTE: The composition and quality of welding fumes and gases are dependent upon the metal being welded, the pro«
the procedure, and the electrodes used. Other conditions that could also influence the composition and quantity of f
and gases to which workers may be exposed Include the following: any coatings on metal being welded (e.g.. paint, ple
or galvanizing), the number of welders and the volume of the work area, the quality of ventilation, the position of the wel
head with respect to the fume plume, and the presence of other contaminates in the atmosphere. When the electro
consumed, the fume and gas decomposition products generated are different in percent and form from the ingredients |
in Section 2 (Composition and Information on Ingredients). Fume and gas decomposition products, and not the ingred
in the electrode, are important. Concentration of the given fume or gas component may decrease or increase by many t
the original concentration. New compounds in the electrode may form. Decompasition products of normal opera
include not only those originating from volatilization, reaction, or axidation of the product’'s components but also those
base metals and any coating (as noted previously). The best method to determine the actual composition of gener
fumes and gases is to take an air sample from inside the welder's helmet if wom or in breathing zone. For addit
information, refer to the American Welding Society Pubfication, "Fumes and Gases in the Welding Environment”.
MATERIALS WITH WHICH SUBSTANCE IS INCOMPATIBLE: Strong acids, strong oxidizers, halogens, phosphorous.
HAZARDOUS POLYMERIZATION: Will not occur.

CONDITIONS TO AVOID: Avoid uncontrollec exposure to extreme ternperatures and Incompatible materials.

PART IV isthere any other useful information about this material?

0 COVERED ELECTRODE and STAINLESS STEEL ELECTRODES EFFECTIVE DATE: February 13, 2004
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11. TOXICOLOGICAL INFORMATION

TOXICITY DATA: Presented below are human toxicological data available for the components of these products prese
concentration greater than 1%. Other data ior animals are avallable for the components of these products, but are
presented in this Material Safety Data Sheet.

{RON: MANGANESE: POTASSIUM HYDROXIDE:

TDLo (oral, chid) = 77 mgkg, BAH. TClu (inhalation, man) = 2300 ug/m’; BRN, Skin kitancy (human) = 50 mg; severe
gastraintestinal tracs, blood effacts certral nervous system effecty

TITANIUM DIOXIDE:

Skin (human) = 300 pg/3 days intermittent; mild irritation effacts.

P-10 COVERED ELECTRODE and STAINLESS STEEL ELECTRODES
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11. TOXICOLOGICAL INFORMATION (Continued)

SPECTED CANCER AGENT: The components of these products are listed as follows:
ALCIUM FLUORIDE {as a Fluoride Compound): ACGIH TLV-A4 (Not Classifiable as a Human Cardnogan; agents which cause concem Sn._ they

could be carcinogersc for humans but which cannot be assessed canclusively because of lack of data), IARC-3 (L ifi as to Carcinog in
Humans) . .
i ; humans but
AROMIUM: ACGIH TLV-A4 (Not Classifiable as a Human Carcinogen; agents which cause concem that they could be carcinogenic lor
which cannot be assessed conclusively because of lack of data), EPA-D (Not Cl le as to Human C: ! Eu. uate human and animal
«dence of carcrogenicity of no data available), EPA-CBD (Cannot Be D ined); LARC-3 {4 83 to Carcinogenicity in Humans)
HROMIUM VI: ACG#M4 TLV-A1 (Confirmed Human Carcl . Agentis inog: o humans vmmun epidemiclogic studies of, or 8:5:&3 dinical
evid in, d EPA-A (Human Carci ifhic id from epi . uEEuOm..fM uh.uuoa a ﬂcamn_ a”wwoniﬂgauazﬁo:aaﬁ
| cancer), 1ARC-(Carcinogenic to Humans: suffich id of carcinogenicity) NI o :
e aaton) % ‘ 3 i afic from human studies), :»x.:m:uuﬁ.:nou which are considered to be

i TP o be g €
nu.uoﬁﬁuaﬂ_wh :ﬁ.?:oi: results of long-term animal studies or evidence frem animal and epidemiclogical studies)
xDO!_c.MOx_Umu ACGIH TLV-A4 (Not Classifiable as 8 Human Carci .%ggggﬁ.ggfgsﬂnﬂszg
but which cannot be assessed condlusively because of lack of data), mv»bﬁzggﬁgoﬂSzch%a?Séggea
animal evid of genicity of no data EPA-CBD (Cannct Be D 1ARC-3 (L i as o C in Humans})
RYOLITE {as o Fluoride Compaund): ACGIH TLV-A4 (Not Classifiable as a Human Carcinogen; agents which cause concem EWSQB.E be
carcinogenic for humans but which cannat be assessad condiusively because of lack of data), LARC3 (L as to C g y in Humans)
LON (as lron Oxids): :ha_:d._.fssAzRQnEEc_onuuIgggwﬁ::éﬂﬁog:ﬁieigvcﬂ%inanig
but which cannot bo d condlusively of lack of data), LARC-3 (L iflable as to Carcinogenicity in Humans)
IANGANESE: EPA-D (Not Classi as to Human C. i
ICKEL: ACGIH TLV-AS (Not Si d 23 a Human C: ), LARC-28 (Possibly Carcinogenic to } .2>x.:m . That Cause Cancer
in Man and Which Can Be to Make a ifl Contribution to Cancer Risk), NIOSH-Ca (Potential Occupational Carcinogen with No Further
C 3 NTPR (R by to Be A Human Carcinogen) .
O...)Uu...:!...—d)!)aﬁ. MAK-2 (S That Are C. to Be Carcinog: for Man ffcent Data mgrﬂé..._.oﬂsf.ﬁﬁ_ mEn._aa
or Umited Evidence from Animal Studies d by evid trom epidemioiogical studies indicata that they can make a significant contribution
to cancer
TTANIUM o_Mﬂ._vum" ACGIH TLV-A4 (Not Classifiable as a Human Carcinogen; agents which cause concem that thay could ba carcinogenic for humans
but which cannot be 83sessed canclusively because of lack of data), LARC-3 (L fiable as to C: o in Humans)

e other components of these products are not found on the following lists: FEDERAL OSHA Z LIST, zd.u. 1ARC, and
\LJOSHA and therefore ara not considered to be, nor suspected to be, cancer-causing agents by these agencies.
RITANCY OF PRODUCT: Dusts or fumes of these products may be Irritating to contaminated skin and eyes. Fumes may
imitating to the respiratory system.
INSITIZATION TO THE PRODUCT: Hypersensitivity to the Nickel component of these products can cause allergic
ntact dermatitis, asthma, and conjunctivitis.
:PRODUCTIVE TOXICITY INFORMATION: Listed below is information conceming the effects of these products and their
mponents on the human reproductive system.

utagenicity: These products are not reported to produce mutagenic effects in humans. Animal mutation data are
available for the Calcium Fluoride, Chromium (lif) Oxide, Cryolite, Molybdenum, Nicke!, and Potassium Hydroxide
components of these products; these data were obtained during clinical studies on specific animal tissues exposed to
high doses of this compound.
Embryotoxicity These products are not reported to produce embryotoxic effects in humans. .
Teratogenicity: These products are not reported to cause teratogenic effects in humans. Clinical studies on test m:_.am_m
exposed to relatively high doses of the Calcium Fluoride, Molybdenum, and Nickel components of these products indicate

e uctive Toxicity: These products are not reported to cause reproductive effects in humans. Clinical m_c&omo:&u_
animals exposed to relatively high doses of the Calcium Fluoride and Molybdenum components of these producls
indicate adverse reproductive effects.

mutagen Is a chemical, which causes permanent changes to genetic material (DNA) such that the n.:m:cmm ._as anmn_ma
rough generational lines. An embryotoxin Is a chemical, which damage to a developing embryo :.o... within the first eight
saks of pregnancy in humans), but the damage does not propagate across generational ?ou.. A Enn isa o:oéom\. iig
juses damage fo a developing fetus, but the damage does not propagate across generational lines. A uctive toxin is
1y substance, which interferes in any way with the reproductive process.

JOLOGICAL EXPOSURE INDICES: Currently, there are Biological Exposure Indices (BEls) determined for the Calcium
uoride and Cryolte components of these preducts, as fiuorides.

12. ECOLOGICAL INFORMATION
ALL WORK PRACTICES MUST BE AIMED AT ELIMINATING ENVIRONMENTAL CONTAMINATION.
ENVIRONMENTAL STABILITY: The components of these products are expected to persist in the environment [
extended period of time. Iron, the major component in these products, will react with water and air to form a variety of <
iron oxides. The following environmental data are available for components of these products:

CHROMIUM: Chromium (metal) is insoluble in wator, and is not oxidized by air, even in the p of much mal The b hall
nEQi::W isted as 0.5, 8.9, and 83.4 days, respectively, for three different components. Snails show 2 bicaccumulation factor of 1x10
Chromium).

COPPER: Solubillty: L There is no evi of any bi ion for capper ds. Copperis by all plants and a

BCF Algas = 12; plants = 1,000; invertebrate = 1,600, fish = 867 and fish =200 (Soluble copper salts).
NICKEL: Water solubifity: tnsoluble. Nickel Is stable in air at ordinary temperature and is not affected by water. No data were found to suggest thal
isin in arny bk 9 tion in the aquatic environment.
POTASSIUM HYDROXIDE: Water solubility = 111 g/ 100 mL (25°C).
EFFECT OF MATERIAL ON PLANTS or ANIMALS: These products are not expected to cause adverse effects on pl
animal life. Animal studies on copper, manganese, nickel, and silicon indicate various health effects after ingestior
exposures.
EFFECT OF CHEMICAL ON AQUATIC LIFE: These products may cause adverse effects on aquatic life, especially if
quantilies are released Into bodies of water. Low chronic aquatic limits indicate a high chronic hazard, it ma
concentrated 1o toxic levels in food chain. The Nickel component of these products is toxic to aquatic life. Exposure of{
ppm of Nickel for 3 weeks to Daphnid and Fathead minnows affected reproduction In these fish.

13. DISPOSAL CONSIDERATIONS
PREPARING WASTES FOR DISPOSAL: V/asta disposal must be in accordance with appropriate Federal, State, and
regulations. These products, if unaltered by use, may be disposed of by treatment at a permitted facility or as advist
your local hazardous waste regulatory authority.
EPA WASTE NUMBER: Wastes of these products should be tested per the Toxicity Characteristic Leaching Proce
ancﬂo:aau of RCRA to determine if such wastes meet the following characteristic: DGO7 (Chromium) 5.0 mg/L (Regu
evel). v '

14, TRANSPORTATION INFORMATION
THESE PRODUCTS ARE NOT HAZARDOUS (Per 49 CFR 172.101) B8Y THE U.S. DEPARTMENT
TRANSPORTATION.

PROPER SHIPPING NAME: Not applicable.
HAZARD CLASS NUMBER and DESCRIPTION: Not applicable.
UN IDENTIFICATION NUMBER: Not applicable.
PACKING GROUP: Not applicable.
DOT LABEL(S) REQUIRED: Not applicable.

NORTH AMERICAN EMERGENCY RESPONSE GUIDEBOOK NUMBER, 2000: Not applicable.
MARINE POLLUTANT: No component of these products is designated as a marine poliutant by the Departme
Transportation (49 CFR 172.101, Appendix B).
TRANSPORT CANADA TRANSPORTATION OF DANGEROUS GOODS REGULATIONS: These products an
considered as dangerous goods, per regulations of Transport Canada.

15. REGULATORY INFORMATION
ADDITIONAL U.S. REGULATIONS:
U.S. SARA REPORTING REQUIREMENTS: The components of these products are subject to the reporting requiren
of Sections 302, 304 and 313 of Title Il of the Superfund Amendments and Reauthorization Act, as follows:

CHEMICAL DETERMINANT SAMPLING TIME BEI
SLUORIDES -
» Fluorides in urine « Prior to shift « 3 mg/g creatinine
« End of shift « 10 mg/g creatinine
.40 COVERED ELECTRODE and STAINLESS STEEL ELECTRODES EFFECTIVE DATE: February 13, 2004
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CHEMICAL NAME SARA 302 SARA 304 SARA 313
(40 CFR 355, Appendix A) (40 CFR Table 302.4) (40 CFR 372.65;

Calcium Fluoride and Cryolite (as fuoride No No Yes; category coc
compounds) NO40
Chromium No Yes No
Chromium (1) Oxide (Chromium No Yes Yes
Compound Category)
Manganese No No Yes
Nickel No Yes Yes
Potassium Hydroxide No Yes No

P-10 COVERED ELECTRODE and STAINLESS m._,mm_w ELECTRODES EFFECTIVE DATE: February 13, 20
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15. REGULATORY INFORMATION (Continued)
JDITIONAL U.S. REGULATIONS:
S. SARA THRESHOLD PLANNING QUANTITY: There are no specific Threshold Planning Quantities for the components
these products. The default Federal MSDS submission and inventory requirement filing threshold of 10,000 Ibs. (4,540 kg)
2refore applies, per 40 CFR 370.20.
S. TSCA INVENTORY STATUS: The components of these products are listed on the TSCA Inventory.
S. CERCLA REPORTABLE QUANTITY (RQ): Chromium = 5000 Ibs; Nickel = 100 Ibs; Potassium Hydroxide = 1000 Ibs.
s for Chromium and nickel are applicable to particles 100 micromaeters or less in diameter.
HER U.S. FEDERAL REGULATIONS: Not applicable.
rATE REGULATORY INFORMATION: The components of these products are covered under specific State regulations,
i denoted below:

1skaDosignated Toxic and Hazardous Michigan-Critical Materiats g List:
Catcium C: C O:BBE:.. Nickel, nﬁn::. G Ci
jum  (IIf) G A . List of * m, Nickel, Potassium Hydroxide,
fickel, Potassium Hydraxide, Titanium Diaxide. Calcum C; Silicon, and Titanium Dioxdde.

r__.-eq:-.vn:l-a_!. Exposure Limits for Nickel, Potassium xEBx_no m._aa: and Rhode Island-Hazardous @cv-ﬂ:no Ust

Calclum C: Tianlum Oioxide. Caldum Car , Ch

Nicket, Missourl /Toxlc wm, Nickel, P
lydroxide, Slicon, , and Titanium Dioxide, acvuﬁ:no List: Calcdum  Carbonats, m_._goe, Silicon, Q&gogn-
wida-Substance  List: Chromit . Chromi .__: D.nnc Cryoite,  Texar List: Chroma
langanese,  Molybdenum,  Nickel, and Molyb i §n§ Molybdenum, Nickel, and Titandum
'otassium Hydroxide. I«Egnn Silicon, Titanlum _u.ox.uo Diloxide.

is-Toxk List: Ch New Jersoy-Right to Know West  Virglnt List:
langanese.  Nickel,  Silicates,  Silicon, Substance List: Calcium Fluoride, Ch Chroml 6 Molybd: Nickel,
Patassk Hydroxide, and  Ch (1) Oxide, Cryolits, z%ﬁ:ﬂ.. and Titanium Dioxide.
itanium Dicxide. Moty Nickel, P ) b ’ Wi in-Toxlc and
insas-Section 302/313 List Chromium, Titanium Dioxide. Chromi 0 Molybd: Nickel,
E:ne._ﬂn Znﬁ.!&ﬁsaca Dioxide. z°.¢. Dakota-Ust of Hazardous Chemicals, and Titanium Dloxide.
List: Cl pO! D.B-an- cl i Nickei, and

hromum ()  Oxde, P y

folybdenum, Nickel, Potassium Hydroxide.

ALIFORNIA SAFE DRINKING WATER AND TOXIC ENFORCEMENT ACT (PROPOSITION 65): The Chromium and
ckel components of these products are on the California Proposition 65 List. WARNING: These products may contain
1emicals, and when used for welding may prod fi or gases ining chemicals, known to the State of
alifornlia to cause cancer, and/or birth defects (or other reproductive harm.)

ABELING (Precautionary Statements):

WARNING:
ROTECT yourself and others. Read and understand this information.
JMES AND GASES can be hazardous to your health.
RC RAYS can injure your eyes and bum skin.
LECTRIC SHOCK can kill.

» Before use, read and understand the manufacturer's instructions. Material Safety Data Sheets (MSDSs), and your
employer’s safety policies.

¢ Keep your head out of the fumes.

» Use enough ventitation, exhaust at the arc, or both, to keep fumes and gases from your breathing zone and the
general area.

o Wear comect eye, ear, and body protection.

e See American National Standard Z49.1 Safety in Welding, Cutting, and Allied Processes, published by the American
Welding Society, 550 N.W. LeJeune Road, Miami, Florida 33126. OSHA Safety and Health Standards, 29 CFR
1910, available from the U.S. Govemment Printing Office, Washington, DC 20402,

DO NOT REMOVE THIS INFORMATION.
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15. REGULATORY INFORMATION (Continued)
ADDITIONAL CANADIAN REGULATIONS:
CANADIAN DSL/NDSL INVENTORY STATUS: The components of these products are on the DSL Inventory.
OTHER CANADIAN REGULATIONS: Not applicable.
CANADIAN ENVIRONMENTAL PROTECTION ACT (CEPA) PRIORITIES SUBSTANCES LISTS; The Calcium Fi

and Cryolite components of these products as inorganic fluoride compounds, are on the CEPA First Priority Substancs
(PSL), and is considered “toxic". ™

CANADIAN WHMIS SYMBOLS: Class D2A/D2B: Materials Causing Other Toxic Effects-Contains Potential mm:w_ﬁ.

‘16. OTHER INFORMATION

DATE OF PRINTING: February 17, 2004

This Material m-_wqoab gs.wgoigg§~58§u§§§u3 Standard (20 CFR 1910.1200). Other govemment reguti
must ba revi d ity to these pr i herein relatas only to the spacific product. If the product is com
with other mat w__ prop _._Eu;n To the best of the JW. Iwanw Inc.'s ge, the informati

inthis i are relabie and accurate a3 of the dats of lssuae. F
guarantsed, and no warranty, 2 or Implied, is made by J.W. Hanls Co., _.ﬂ.EEsunuuoE.nng
__vo.a::« presa 0 gss_-usnosn.u:g Jw. Iwiuno Inc. no ity In

ean sa may nat be required under or conditions or circu .
changed from time to ime. Be sure to consult the latest edition. metances. Dats m
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DEFINITIONS OF TERMS
ge number of abbroviaions and acronyms appear on 8 MSDS. Some of thase, which are commonly uted, include the loflowing:

# This ts the Chemical Abstract Sarvice Number. which uniquely identifie

OSURE LIMITS IN AR
i - ican C
yssional

§ tndustial Hyglenists, a
Gmits. TV -
which

o G

s each consttuent.

FLAMMABILITY LIMITS IN AIR:
cho_gsgmgimiBauE&%wn%gsc
ional Fire Protecth cation (NFPA). Flash Point -  Minimum

shold Limit Value - an aibome ion of 8

ssents conditions under which Ris gfu&ﬂagg all
ors, may be repeatedly exposed without adverse effect The gduration
t be considered, inckading the B-hour Time Weighted Averags (TWA),
15-minute Short Term Exposure Limit, and the instantaneous Ceiflng
8l (C). Skin ion effects must aiso be L d.

1A - U.S. Occupationat Safety and zoh_.r Administration.

\ZARD RATINGS:

ZARDOUS MATERIALS IDENTIFICATION SYSTEM: Health Hazard: O
intma! acute of cluonic exposure hazard); 1 (slight acuts or chronic
posure rd), 2 ecute or signifh chronic

at which a fiquid gives off sufficient vapors to form an ignitable
mixture with air. Aytgignition JTemperature: The minimum temperature

required to initiate cambustion in air with no other source of ignition. LEL

TOXICOLOGICAL INFORMATION:

Human and Animal Toxicology: Possible heslth hazards as derived from

human data, enimal stxdies, or from the results of studies with similar
ed. Deflniions of some terms used In this section

) ds are pr
g Eonrul.rasauou:%nwﬁx&(za_.&_umo#e.?oaﬁi

gi%rﬂl.ﬁgo!ﬁagsnﬂaéﬁsmo.\.o.?sg&
animals; ppm concantration axpressed In parts of material per million parts
of air or water; mg/m® ton axp d in weight of sub per
volume of air; mg/kg quantly of material, by weight, administered to 3 test

- %gggggsﬁ.gﬂgﬂo.ggno

arb.gggaﬂcuongvﬁ:nianosog

tion to cause a sy TDo, LDLo, and LDo, or TC, TCo,
ros.ﬂ&roo.gﬁﬂugﬂﬂgggvsgtzﬂg
effocts. Cancer information: The sources are: LARC - the Intsmational
g.ﬂgzgﬁv.?zﬁﬂid‘gg.
RTECS - the Registry f Toxic Effects of Chemical Substances, OSHA and
CALIOSRA. Smoenz.qva.og&ngnﬂwso_gasn
gg&sﬂ:ﬂgggﬂaisi:azn-gass. Subrankings
(2A, 28, Sn..!uo_uog.g!-:—o.ﬂﬁgo:" BEl - ACGIH Biological

ro Indices, rapr ?ggguaﬂéﬂagﬁg

zard); 3 (severe mﬂawﬂeﬁca hazard; onetime overexpcsure ﬂh eosult

Eggﬁiiigg&ignggiﬁgg:

permansnt injury and eay be fatal): 4 ( acuts exp hazard:
etime overexposure can be fatal). Flammability Hezard: 0 {minimal
zard); 1 (materials that require pre-heating before buming): 2
sgziﬁlﬁuiﬁuisnggguvou.o:o?

Bjxugﬂgﬁaﬂnszﬁgfcxuiszgﬁc&oig.n
00°F]); 4 (Class A fammable fiquids with filash points below 23°C [T3°F)

© Is to the same extent as 8 worker with inhalation
exposure to the TLV. Ecological Information: EC is the effect
concentration in water. BCF = Bioconcentration Factor, which is used %0
determine il a subsince will concentrate in lifeforms which consume
contaminated plant or animal matter. Coeffici t of O o) i
Is reprasented by log Ko. oF log K, and 8 used to assess a substance’s
haviot in the

1d bolling points below 38°C [100°F). Beactivity Hazed: 0 (
able); 1 (material that can become la at d or

&gggﬁgiﬂgzég.ﬁoégga

gﬂ%ﬁ.ﬂuﬂ&ﬁ%&é«u?ﬂﬁ%ﬁ?.g

-ﬁﬁﬁiﬁ:igﬂégaﬁnﬁg%g“;
that can gt normal oF pressures).

ATIONAL FIRE PROTECTION ASSOCIATION: Healh Hazapd: ©
naterial hat on exposure under fire conditions would offer no hazard
! 1 ials that on

. injury) hmvbﬁzgm;g!_ﬂ._ngﬂ.gﬁ
Canadi al

esidual injury); 4 (materials that under very shoft axposure couses death or
najor residual injury). Pammaity Hazard and Reactiviy Hazard: Refer to
lefinitions for “Hazardaus Materials Identification Systam”.

REGULATORY (NFORMATION:
ggﬂ%?iﬁt%?»iés&%ﬁ.sﬂ
matarial. U.S.: EPA s the U.S. Environmentat Protection Agency. DOT Is
the U.S. Departmerd of Transpartation. SARA s the Superfund
A and ization Act. TSCA is the U.S. Taxic Substance
Controt Adt. CERGCLA {or Superfund) refers lo the Comprehensive
i ) Resp: C jon, and Liability Act. Labellng is per
the American National Standards Institute (ANS! 2129.1). CANADA:
WHMIS is the

Transport Canada. DSL/NDSL are the Canadian D
Substances Lisis. Tha CPR is the lan Product Regulsti This
section also Includes Information on the precautionary wamings, which
appear, on the materials package label.
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( 3M MATERIAL SAFETY DATA SHEET 3M Professional Cloth, 304D; Three-M-ite™ Resin Bond Cloth, 303D 08/23/2004

Material Safety Data Sheet

,
Copyright. 2004, 3M Company. All rights reserved. Copying and/or downloading of this information for the purpose of properly
utilizing 3M products is allowed provided that: (1) the information is copied in full with no changes unless prior written agreement is

t obtained from 3M. and (2) neither the copy nor the original is resold or otherwise distributed with the intention of carning a profit
thercon.

| SECTION 1: PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME: 3M Professional Cloth, 304D; Three-M-ite'™ Resin Bond Cloth, 303D

MANUFACTURER: 3M
DIVISION: Coated Abrasives Division

ADDRESS: 3M Center
St. Paul, MN 55144-1000

| EMERGENCY PHONE: 1-800-364-3577 or (651) 737-6501 (24 hours) |

Issue Date: 08/23/2004
Supercedes Date:  08/23/2004

Document Group: 18-8551-6

Product Use:
Specific Use: Abrasive Product

| SECTION 2: INGREDIENTS

Ingredient C.A.S. No. Y% by Wt
Aluminum Oxide Mineral 1344-28-1 10 - 50
Cloth Backing None 10- 50
Cured Adhcsive None 10- 30
Filler Mixture I-20
Inorganic Fluoride 15096-52-3 1-10
| SECTION 3: HAZARDS IDENTIFICATION |

3.1 EMERGENCY OVERVIEW
Odor, Color, Grade: Abrasive product
"General Physical Form: Solid

Immediate health, physical, and environmental hazards: This document covers only the 3M product. For complete assessment,
when determining the degrec of hazard, the material being abraded must also be considered.

3.2 POTENTIAL HEALTH EFFECTS

Eye Contact:
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Mechanical eye irritation: Signs/symptoms may include pain, redness, tcaring and comeal abrasion.

Dust created by cutting, grinding, sanding, or machining may causc eyc uritation. Signs/symptoms may include rcdness. swelling,
pain, tcaring, and blurred or hazy vision.

»
Skin Contact:
Mecchanical Skin irritation: Signs/symptoms may include abrasion. redness, pam. and itching.

Inhalation:
Dust from cutting, grinding. sanding or machining may cause irritation of the respiratory system. Signs/symptoms may include cough,
sneezing, nasal discharge, headache. hoarseness, and nose and throat pain.

Prolonged or repeated exposure may causc:

Pneumoconiosis: Sign/symptoms may include persistent cough, breathlessness, chest pain, increased amounts of sputum, and
changes in lung function tests.

May be absorbed following inhalation and cause target organ cffects.

Ingestion:

Physical Blockage: Signs/symptoms may include cramping. abdominal pain, and constipation.
May be absorbed following ingestion and causc target organ effects.

Target Organ Effects:

Prolonged or repeated exposure may cause:

Hard Tissuc Effects: Signs/symptoms may include color changes in the tecth and nails, changes in development of bone,
teeth or nails, weakening of the bones, and hair loss.

| SECTION 4: FIRST AID MEASURES

4.1 FIRST AID PROCEDURES

The following first aid reccommendations arc bascd on an assumption that appropriate personal and industrial hygiene practices are
followed.

Eye Contact:  Flush eyes with large amounts of water.  If signs/symptoms persist, get medical attention.
“Skin Contact: ~ Wash affcted area with soap and water. !t signs/symptoms develop, get medical attention.
Inhalation: Remove person to fresh air.  If signs/symptoms develop, get medical attention.

If Swallowed: Do not induce vomiting unless instructed to do so by medical personnel. Give victim two glasses of water. Never
give anything by mouth to an unconscious person. Get medical attention.
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'SECTION 5: FIRE FIGHTING MEASURES _!

5.1 FLAMMABLE PROPERTIES

Autoignition temperature Not Applicable
Flash Point Not Applicable
* Flammable Limits - LEL Nort Applicable
Flammable Limits - UEL Not Applicable

5.2 EXTINGUISHING MEDIA

Ordinary combustible material. Use firc extinguishers with class A extinguishing agents (c.g.. watcr, foam).

5.3 PROTECTION OF FIRE FIGHTERS

Special Fire Fighting Procedures:  Wear full protective equipment (Bunker Gear) and a self-contained breathing apparatus
(SCBA).

Unusual Fire and Explosion Hazards:  Nonc inherent in this product. Not applicable.

Note: See STABILITY AND REACTIVITY (SECTION 10) for hazardous combustion and thermal decomposition
information.

| SECTION 6: ACCIDENTAL RELEASE MEASURES

Accidental Release Measures: Not applicable.

In the event of a release of this material, the user should determine if the release qualifies as reportable according to
local, state, and federal regulations.

| SECTION 7: HANDLING AND STORAGE

7.1 HANDLING

For industrial or professional use only. Damaged product can break apart during use and cause serious injury to face or eyes. Check
product for damage such as cracks or nicks prior to use. Replace if damaged. Always wear cyc and face protection when working at
sanding or grinding operations or when near such opcrations. Sparks and particles flying from the product during sanding or grinding
can causc injury and fire. Avoid breathing of dust created by cutting, sanding, grinding or machining.

7.2 STORAGE

Store in a cool, dry place.

| SECTION 8: EXPOSURE CONTROLS/PERSONAL PROTECTION |

8.1 ENGINEERING CONTROLS

Use with appropriate local exhaust ventilation. Provide appropriate local exhaust for cutting, grinding, sanding or machining. Use
general dilution ventilation and/or local exhaust ventilation to control airborne exposures to below Occupational Exposure Limits
and/or control dust, fume, or airborne particles. I ventilation is not adcquate, use respiratory protection equipment.

8.2 PERSONAL PROTECTIVE EQUIPMENT (PPE)
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8.2.1 Eye/Face Protection
Avoid eye contact. To minimize the risk of injury to face and cyes. always wear cye and face protection when working at sanding or
arinding operations or when near such operations.

4.2.2 Skin Protection
Wear appropriate gloves to minimize risk of injury to skin from contact with dust or physical abrasion from grinding or sanding.
Avoid skin contact.

8.2.3 Respiratory Protection

Assess exposure concentrations of all materials involved in the work process. Consider malerial being abraded when determining the
appropriatc resipratory protection. Select and usc appropriate respirators to prevent inhalation overexposure. Avoid breathing of dust
created by cutting, sanding, grinding or machining.

8.2.4 Prevention of Swallowing
Not an expected route of exposure. Wash hands after handling and before cating.

8.3 EXPOSURE GUIDELINES

Ingredient Authority Type Limit Additional Information
" Aluminum Oxide Mineral ACGIH TWA. particulate 10 mg/m3 Tablc A4

matter, < 1%
crystalline silica

Aluminum Oxide Mineral CMRG TWA ! fber/ce
Aluminum Oxide Mineral OSHA TWA_ respirable 5 mg/m3 Table Z-1
Aluminum Oxide Mineral OSHA TWA. Vacated, as 10 mg/m3

dust
Aluminum Oxide Mineral OSHA TWA_ as towal dust 13 mg/m3 Table Z-1
ALUMINUM. SOLUBLE SALTS ACGIH TWA, as Al 2 mg/m3
ALUMINUM, SOLUBLE SALTS OSHA TWA, as Al 2 mg/m3 Table Z-1A
FLUORIDES ACGIH TWA asF 2.5 mg/m3 Table A4
FLUORIDES OSHA TWA,asF 2.5 mg/m3 Table Z-1A

VAC Vacated PEL:Vacated Permissible Exposure Limits [PEL] are enforced as the OSHA PEL in some states. Check with your local
regulatory agency.

SOURCE OF EXPOSURE LIMIT DATA:
ACGIH: American Conference of Governmental Industrial Hygienists
CMRG: Chemical Manufacturer Recommended Guideline
OSHA: Occupational Safety and Health Administration
AIHA: American Industrial Hygiene Association Workplace Environmental Exposurc Level (WEEL)

| SECTION 9: PHYSICAL AND CHEMICAL PROPERTIES

Odor, Color, Grade: Abrasive product
General Physical Form: Solid

. Autoignition temperature Not Applicable
Flash Point Not Applicable
Flammable Limits - LEL Not Applicable
Fiammable Limits - UEL Not Applicable
Boiling point Not Applicable
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Vapor Density Not Applicable
Vapor Pressure Not Applicable
Specitic Gravity No Data Available
~ pit Nor Applicable
Melting point Not Applicable
Solubility ln Water Not dpplicable

| SECTION 10: STABILITY AND REACTIVITY

Stability: Stablc.

Materials and Conditions to Avoid: Not Applicable

Hazardous Polymerization: Hazardous polymerization will not occur.

Hazardous Decomposition or By-Products

Substance - Condition

Carbon monoxide During Combustion
Carbon dioxide During Combustion
Hydrogen Fluoride During Combustion

Hazardous Decomposition: Under recommended usage conditions, hazardous decomposition products are not expected. Hazardous
decomposition products may occur as a result of oxidation, heating, or rcaction with another material.

| SECTION 11: TOXICOLOGICAL INFORMATION N

Please contact the address listed on the first page of the MSDS for Toxicological Information on this material and/or its
components.

| SECTION 12: ECOLOGICAL INFORMATION

ECOTOXICOLOGICAL INFORMATION

Not determined.

CHEMICAL FATE INFORMATION

Not determined.

| SECTION 13: DISPOSAL CONSIDERATIONS

Waste Disposal Method: The substrate that was abraded must be considered as a factor in the disposal method for this product.
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Disposc of waste product in a sanitary landfill. As a disposal alternative, incinerate in an industrial or commercial facility.

| Since regulations vary, consult applicable regulations or authorities before disposal.

SECTION 14:TRANSPORT INFORMATION _

|

Please contact the emergency numbers listed on the first page of the MSDS for Transportation Information for this
material.

[ SECTION 15: REGULATORY INFORMATION

US FEDERAL REGULATIONS

Contact 3M for morc information.

311/312 Hazard Categories:
Firc Hazard - No  Pressure Hazard - No  Reactivity Hazard - No  Immediate Hazard - Yes  Delayed Hazard - Yes

STATE REGULATIONS

Contact 3M for more information.

CHEMICAL INVENTORIES

This product is an article as defined by TSCA regulations, and is exempt from TSCA Inventory listing requirements.

Contact 3M for more information.

INTERNATIONAL REGULATIONS

Contact 3M for more information.

| This MSDS has been prepared to meet the U.S. OSHA Hazard Communication Standard, 29 CFR 1910.1200. |
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. SECTION 16: OTHER INFORMATION

NFPA Hazard Classification
Health: | Flammability: 0 Reactivity: 0 Special Hazards: None

National Fire Protection Association (NFPA) hazard ratings are designed for use by emergency response personnel 1o address the hazards that are

presented by short-term, acute exposure to a material under conditions of lire, spill, or similar emergencies. Hazard ratings are primarily based on the
_ inherent physical and toxic properties of the material but also include the toxic properties of combustion or decomposition products that are known (o
" be generated in significant quantitics.

Revision Changes:
Section 10: Hazardous decomposition or by-products table was modified.

DISCLAIMER: The information in this Material Safcty Data Sheet (MSDS) is believed to be correct as of the date issued. 3M
MAKES NO WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING. BUT NOT LIMITED TO. ANY IMPLIED WARRANTY
OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR COURSE OF PERFORMANCE OR USAGE OF
TRADE. User is responsible for determining whether the 3M product is fit for a particular purpose and suitable for user's method of’
usc or application. Given the varicty of factors that can affect the use and application of a 3M product, some of which are uniquely
within the user's knowledge and control, it is essential that the user evaluate the 3M product to determine whether it is fit for a
particular purpose and suitable for user's method of usc or application.

3M provides information in clectronic form as a service to its customers. Due to the remote possibility that electronic transfer may

have resulted in errors, omissions or alterations in this information, 3M makes no representations as 1o its completeness or accuracy.
In addition. information obtained {rom a database may not be as current as the information in the MSDS available directly from 3M.

3M MSDSs are available at www.3M.com
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SAFETY DATA SHEET

1. PRODUCT AND COMPANY IDENTIFICATION

Product Name: ER70S6 Mild Steel Welding Wire
Product Size: 0.023 in.

Other means of identification
SDS number: 200000003649
Recommended use and restriction on use

Recommended use: GMAW (Gas Metal Arc Welding)
Restrictions on use: Not known. Read this SDS before using this product.

Manufacturer/Importer/Supplier/Distributor Information
Manufacturer/Supplier:
The Harris Products Group
4501 Quality Place
Mason, OH 45040-1971 USA
Phone: +1 (513) 754-2000
Safety Data Sheet Questions: SDS@lincolnelectric.com

Arc Welding Safety Information: www.lincolnelectric.com/safety

24-Hour Emergency Response Telephone Numbers:

Area Telephone

USA/Canada/Mexico +1 (888) 609-1762
Americas/Europe +1 (216) 383-8962
Asia Pacific +1 (216) 383-8966
Middle East/Africa +1 (216) 383-8969

3E Company Access Code: 333988

‘2. HAZARDS IDENTIFICATION

Classified according to the criteria of the Globally Harmonized System of Classification and Labeling of Chemicals
(GHS), OSHA Hazard Communication Standard (29 CFR 1910.1200) and the Canadian Controlled Products
Regulations.

Hazard Classification Not classified as hazardous according to applicable GHS hazard
classification criteria.
Label Elements

Hazard Symbol: No symbol
Signal Word: No signal word.
Hazard Statement Not applicable
Precautionary Not applicable

Statement
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Other hazards which do not Electrical Shock can kill. If welding must be performed in damp locations or

result in GHS classification: with wet clothing, on metal structures or when in cramped positions such as
sitting, kneeling or lying, or if there is a high risk of unavoidable or
accidental contact with work piece, use the following equipment:
Semiautomatic DC Welder, DC Manual (Stick) Welder, or AC Welder with
Reduced Voltage Control.

Arc rays can injure eyes and burn skin. Welding arc and sparks can ignite
combustibles and flammable materials. Overexposure to welding fumes
and gases can be hazardous. Read and understand the manufacturer’s
instructions, Safety Data Sheets and the precautionary labels before using
this product. Refer to Section 8.

Substance(s) formed under the The welding fume produced from this welding electrode may contain the

conditions of use: following constituent(s) and/or their complex metallic oxides as well as solid
particles or other constituents from the consumables, base metal, or base
metal coating not listed below:

Chemical Identity CAS-No.
Carbon dioxide 124-38-9
Carbon monoxide 630-08-0
Nitrogen dioxide 10102-44-0
Ozone 10028-15-6
Manganese 7439-96-5

3. COMPOSITION / INFORMATION ON INGREDIENTS

Reportable Hazardous Ingredients
Chemical Identity CAS number Content in percent (%)*
Iron 7439-89-6 60 - 100%
Manganese 7439-96-5 1-5%
Silicon 7440-21-3 0.5-1.5%

* All concentrations are percent by weight unless ingredient is a gas. Gas concentrations are in percent by volume.

Composition Comments: The term “Hazardous Ingredients” should be interpreted as a term defined
in Hazard Communication standards and does not necessarily imply the
existence of a welding hazard. The product may contain additional non-
hazardous ingredients or may form additional compounds under the
condition of use. Refer to Sections 2 and 8 for more information.

4. FIRST AID MEASURES

Ingestion: Unlikely due to form of product, except for granular materials. Avoid hand,
clothing, food, and drink contact with metal fume or powder which can
cause ingestion of particulate during hand to mouth activities such as
drinking, eating, smoking, etc. If ingested, do not induce vomiting. Contact
a poison control center. Unless the poison control center advises
otherwise, wash out mouth thoroughly with water. If symptoms develop,
seek medical attention at once.

Inhalation: Move to fresh air if breathing is difficult. If breathing has stopped, perform
artificial respiration and obtain medical assistance at once.



A —d

THE HARRIS PRODUCTS GROUP

Skin Contact: Remove contaminated clothing and wash the skin thoroughly with soap and
water. For reddened or blistered skin, or thermal burns, obtain medical
assistance at once.

Eye contact: Dust or fume from this product should be flushed from the eyes with
copious amounts of clean, tepid water until transported to an emergency
medical facility. Do not allow victim to rub or keep eyes tightly closed.
Obtain medical assistance at once.

Arc rays can injure eyes. If exposed to arc rays, move victim to dark room,
remove contact lenses as necessary for treatment, cover eyes with a
padded dressing and rest. Obtain medical assistance if symptoms persist.

Most important symptoms/effects, acute and delayed

Symptoms: Short-term (acute) overexposure to welding fumes may result in discomfort
such as metal fume fever, dizziness, nausea, or dryness or irritation of
nose, throat, or eyes. May aggravate pre-existing respiratory problems
(e.g. asthma, emphysema).

Long-term (chronic) overexposure to welding fumes can lead to siderosis
(iron deposits in lung), central nervous system effects, bronchitis and other
pulmonary effects. Refer to Section 11 for more information.

Hazards: Welding hazards are complex and may include physical and health hazards
such as but not limited to electric shock, physical strains, radiation burns
(eye flash), thermal burns due to hot metal or spatter and potential health
effects of overexposure to welding fume or dust. Refer to Section 11 for
more information.

Indication of immediate medical attention and special treatment needed

Treatment: Treat symptomatically.

5. FIRE-FIGHTING MEASURES

General Fire Hazards: As shipped, this product is nonflammable. However, welding arc and
sparks can ignite combustibles and flammable products. Read and
understand American National Standard Z49.1, "Safety In Welding, Cutting
and Allied Processes” and National Fire Protection Association NFPA 51B,
“Standard for Fire Prevention During Welding, Cutting and Other Hot Work”
before using this product.

Suitable (and unsuitable) extinguishing media

Suitable extinguishing As shipped, the product will not burn. In case of fire in the surroundings:
media: use appropriate extinguishing agent.
Unsuitable extinguishing None known.
media:
Specific hazards arising from Welding arc and sparks can ignite combustibles and flammable products.

the chemical:

Special protective equipment and precautions for firefighters
Special fire fighting Use standard firefighting procedures and consider the hazards of other
procedures: involved materials.

Special protective equipment  Selection of respiratory protection for fire fighting: follow the general fire
for fire-fighters: precautions indicated in the workplace. Self-contained breathing apparatus
and full protective clothing must be worn in case of fire.
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‘6. ACCIDENTAL RELEASE MEASURES

Personal precautions,
protective equipment and
emergency procedures

Methods and material for
containment and cleaning up

Environmental Precautions:

If airborne dust and/or fume is present, use adequate engineering controls
and, if needed, personal protection to prevent overexposure. Refer to
recommendations in Section 8.

Clean up spills immediately, observing precautions in the personal
protective equipment in Section 8. Avoid generating dust. Prevent product
from entering any drains, sewers or water sources. Refer to Section 13 for
proper disposal.

Avoid release to the environment. Prevent further leakage or spillage if safe
to do so.

7. HANDLING AND STORAGE

Precautions for safe handling:

Conditions for safe storage,
including any incompatibilities:

Keep formation of airborne dusts to a minimum. Provide appropriate
exhaust ventilation at places where dust is formed.

Read and understand the manufacturer's instruction and the precautionary
label on the product. Refer to Lincoln Safety Publications at
www.lincolnelectric.com/safety. See American National Standard Z49.1,
"Safety In Welding, Cutting and Allied Processes" published by the
American Welding Society, http://pubs.aws.org and OSHA Publication 2206
(29CFR1910), U.S. Government Printing Office, www.gpo.gov.

Store in closed original container in a dry place. Store away from
incompatible materials. Store in accordance with local/regional/national
regulations.
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’8. EXPOSURE CONTROLS / PERSONAL PROTECTION

Control Parameters
Occupational Exposure L

imits: US

Chemical Identity

Type

Exposure Limit Values

Source

Manganese - Fume. - as Mn

Ceiling

5 mg/m3

US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000) (02
2006)

REL

1 mg/m3

US. NIOSH: Pocket Guide to Chemical
Hazards (2005)

STEL

3 mg/m3

US. NIOSH: Pocket Guide to Chemical
Hazards (2005)

Manganese - Inhalable
fraction. - as Mn

TWA

0.1 mg/m3

US. ACGIH Threshold Limit Values (03
2014)

Manganese - Respirable
fraction. - as Mn

TWA

0.02 mg/m3

US. ACGIH Threshold Limit Values (03
2014)

Silicon - Total dust.

PEL

15 mg/m3

US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000) (02
2006)

Silicon - Respirable fraction.

PEL

5 mg/m3

US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000) (02
2006)

Silicon - Respirable.

REL

5 mg/m3

US. NIOSH: Pocket Guide to Chemical
Hazards (2005)

Silicon - Total

REL

10 mg/m3

US. NIOSH: Pocket Guide to Chemical
Hazards (2005)

Occupational Exposure L

imits: CANADA

Chemical Identity

Type

Exposure Limit Values

Source

Manganese - as Mn

TWA

0.2 mg/m3

Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2) (07 2009)

TWA

0.2 mg/m3

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

TWAEV

0.2 mg/m3

Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents) (11 2010)

8 HR ACL

0.2 mg/m3

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

15 MIN
ACL

0.6 mg/m3

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

Manganese - Fume. - as Mn

TWA

1 mg/m3

Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment) (12 2008)

Manganese - Dust. - as Mn

TWA

5 mg/m3

Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment) (12 2008)

Manganese - Fume. - as Mn

STEL

3 mg/m3

Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment) (12 2008)

Manganese - Respirable
fraction. - as Mn

TWA

0.02 mg/m3

Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act)
(03 2014)

Manganese - Inhalable
fraction. - as Mn

TWA

0.1 mg/m3

Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act)
(03 2014)

Silicon - Total dust.

TWAEV

10 mg/m3

Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents) (07 2010)

Silicon

8 HR ACL

10 mg/m3

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

15 MIN
ACL

20 mg/m3

Canada. Saskatchewan OELs
(Occupational Health and Safety
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Regulations, 1996, Table 21) (05 2009)
Silicon - Total dust. TWA 10 mg/m3 | Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment) (12 2008)
Occupational Exposure Limits: MEXICO
Chemical Identity Type Exposure Limit Values Source
Manganese - as Mn CPT 0.2 mg/m3 | Mexico. Occupational Exposure Limit
Values (03 2000)
Manganese - Fume. - as Mn CPT 1 mg/m3 | Mexico. Occupational Exposure Limit
Values (03 2000)
CTT 3 mg/m3 | Mexico. Occupational Exposure Limit
Values (03 2000)
Silicon CPT 10 mg/m3 | Mexico. Occupational Exposure Limit
Values (03 2000)
CTT 20 mg/m3 | Mexico. Occupational Exposure Limit
Values (03 2000)
Additional exposure limits under the conditions of use: US
Chemical Identity Type Exposure Limit Values Source
Carbon dioxide TWA 5,000 ppm US. ACGIH Threshold Limit Values (12
2010)
STEL 30,000 ppm US. ACGIH Threshold Limit Values (12
2010)
PEL 5,000 ppm 9,000 mg/m3 | US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000) (02
2006)
STEL 30,000 ppm 54,000 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards (2005)
REL 5,000 ppm 9,000 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards (2005)
Carbon monoxide TWA 25 ppm US. ACGIH Threshold Limit Values (12
2010)
PEL 50 ppm 55 mg/m3 | US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000) (02
2006)
REL 35 ppm 40 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards (2005)
Ceil Time 200 ppm 229 mg/m3 | US. NIOSH: Pocket Guide to Chemical
- Hazards (2005)
Nitrogen dioxide TWA 0.2 ppm US. ACGIH Threshold Limit Values (02
2012)
Ceiling 5 ppm 9mg/m3 | US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000) (02
2006)
STEL 1 ppm 1.8 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards (2005)
Ozone PEL 0.1 ppm 0.2 mg/m3 | US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000) (02
2006)
Ceil Time 0.1 ppm 0.2 mg/m3 | US. NIOSH: Pocket Guide to Chemical
- Hazards (2005)
TWA 0.05 ppm US. ACGIH Threshold Limit Values (03
2014)
TWA 0.20 ppm US. ACGIH Threshold Limit Values (03
2014)
TWA 0.10 ppm US. ACGIH Threshold Limit Values (03
2014)
TWA 0.08 ppm US. ACGIH Threshold Limit Values (03
2014)
Manganese - Fume. - as Mn Ceiling 5mg/m3 | US. OSHA Table Z-1 Limits for Air
Contaminants (29 CFR 1910.1000) (02
2006)
REL 1 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards (2005)
STEL 3 mg/m3 | US. NIOSH: Pocket Guide to Chemical
Hazards (2005)
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fraction. - as Mn

Manganese - Inhalable TWA 0.1 mg/m3 | US. ACGIH Threshold Limit Values (03
fraction. - as Mn 2014)
Manganese - Respirable TWA 0.02 mg/m3 | US. ACGIH Threshold Limit Values (03

2014)

Additional exposure limits under the

conditions of use: CANADA

Chemical Identity

Type

Exposure Limit Values

Source

Carbon dioxide

STEL

30,000 ppm 54,000 mg/m3

Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2) (07 2009)

TWA

5,000 ppm 9,000 mg/m3

Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2) (07 2009)

TWA

5,000 ppm

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

STEL

15,000 ppm

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

TWA

5,000 ppm

Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act)
(03 2011)

STEL

30,000 ppm

Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act)
(03 2011)

STEV

30,000 ppm

Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents) (11 2010)

TWAEV

5,000 ppm

Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents) (11 2010)

8 HR ACL

5,000 ppm

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

15 MIN
ACL

30,000 ppm

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

TWA

5,000 ppm 9,000 mg/m3

Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment) (12 2008)

STEL

30,000 ppm 54,000 mg/m3

Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment) (12 2008)

Carbon monoxide

TWA

25 ppm 29 mg/m3

Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2) (07 2009)

TWA

25 ppm

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

STEL

100 ppm

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

TWA

25 ppm

Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act)
(03 2011)

STEV

100 ppm

Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents) (07 2010)

TWAEV

25 ppm

Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents) (07 2010)
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8 HR ACL

25 ppm

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

15 MIN
ACL

190 ppm

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

TWA

35 ppm

40 mg/m3

Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment) (12 2008)

STEL

200 ppm

230 mg/m3

Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment) (12 2008)

Nitrogen dioxide

STEL

5 ppm

9.4 mg/m3

Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2) (07 2009)

TWA

3 ppm

5.6 mg/m3

Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2) (07 2009)

CEILING

1 ppm

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

TWA

0.2 ppm

Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act)
(03 2012)

STEV

5 ppm

Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents) (11 2010)

TWAEV

3 ppm

Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents) (11 2010)

8 HR ACL

3 ppm

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

15 MIN
ACL

5 ppm

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

TWA

3 ppm

5.6 mg/m3

Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment) (12 2008)

Ozone

STEL

0.3 ppm

0.6 mg/m3

Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2) (07 2009)

TWA

0.1 ppm

0.2 mg/m3

Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2) (07 2009)

TWA

0.05 ppm

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

TWA

0.1 ppm

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

TWA

0.08 ppm

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

TWA

0.2 ppm

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

TWAEV

0.1 ppm

0.2 mg/m3

Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents) (07 2010)

STEV

0.3 ppm

0.6 mg/m3

Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents) (07 2010)
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15 MIN
ACL

0.15 ppm

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

8 HR ACL

0.05 ppm

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

CEILING

0.1 ppm 0.2 mg/m3

Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment) (12 2008)

TWA

0.20 ppm

Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act)
(03 2014)

TWA

0.05 ppm

Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act)
(03 2014)

TWA

0.08 ppm

Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act)
(03 2014)

TWA

0.10 ppm

Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act)
(03 2014)

Manganese - as Mn

TWA

0.2 mg/m3

Canada. Alberta OELs (Occupational
Health & Safety Code, Schedule 1, Table
2) (07 2009)

TWA

0.2 mg/m3

Canada. British Columbia OELs.
(Occupational Exposure Limits for
Chemical Substances, Occupational
Health and Safety Regulation 296/97, as
amended) (07 2007)

TWAEV

0.2 mg/m3

Canada. Ontario OELs. (Control of
Exposure to Biological or Chemical
Agents) (11 2010)

8 HR ACL

0.2 mg/m3

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

15 MIN
ACL

0.6 mg/m3

Canada. Saskatchewan OELs
(Occupational Health and Safety
Regulations, 1996, Table 21) (05 2009)

Manganese - Fume. - as Mn

TWA

1 mg/m3

Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment) (12 2008)

Manganese - Dust. - as Mn

TWA

5 mg/m3

Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment) (12 2008)

Manganese - Fume. - as Mn

STEL

3 mg/m3

Canada. Quebec OELs. (Ministry of Labor
- Regulation Respecting the Quality of the
Work Environment) (12 2008)

Manganese - Respirable
fraction. - as Mn

TWA

0.02 mg/m3

Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act)
(03 2014)

Manganese - Inhalable
fraction. - as Mn

TWA

0.1 mg/m3

Canada. Manitoba OELs (Reg. 217/2006,
The Workplace Safety And Health Act)
(03 2014)

Additional exposure limits under the

conditions of use: MEXICO

Chemical Identity Type Exposure Limit Values Source
Carbon dioxide CPT 5,000 ppm 9,000 mg/m3 | Mexico. Occupational Exposure Limit
Values (03 2000)
CTT 15,000 ppm 27,000 mg/m3 | Mexico. Occupational Exposure Limit
Values (03 2000)
Carbon monoxide CTT 400 ppm 400 mg/m3 | Mexico. Occupational Exposure Limit
Values (03 2000)
CPT 50 ppm 55 mg/m3 | Mexico. Occupational Exposure Limit
Values (03 2000)
Nitrogen dioxide CTT 5 ppm 10 mg/m3 | Mexico. Occupational Exposure Limit
Values (03 2000)
CPT 3 ppm 6 mg/m3 | Mexico. Occupational Exposure Limit
Values (03 2000)
Ozone P 0.1 ppm 0.2 mg/m3 | Mexico. Occupational Exposure Limit

Values (03 2000)
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Manganese - as Mn CPT 0.2 mg/m3 | Mexico. Occupational Exposure Limit
Values (03 2000)

Manganese - Fume. - as Mn CPT 1 mg/m3 | Mexico. Occupational Exposure Limit
Values (03 2000)

CTT 3 mg/m3 | Mexico. Occupational Exposure Limit

Values (03 2000)

Appropriate Engineering
Controls

Ventilation: Use enough ventilation, local exhaust at the arc, or both to
keep the fumes and gases from the worker's breathing zone and the
general area. Train the welder to keep his head out of the fumes. Keep
exposure as low as possible.

Individual protection measures, such as personal protective equipment

General information:

Eye/face protection:

Skin Protection

Hand Protection:

Other:

Respiratory Protection:

Hygiene measures:

Exposure Guidelines: Threshold Limit Values (TLVs) and Biological
Exposure Indices (BEls) are values published by the American Conference
of Government Industrial Hygienists (ACGIH). ACGIH Statement of
Positions Regarding the TLVs® and BEIs® states that the TLV-TWA
should be used as a guide in the control of health hazards and should not
be used to indicate a fine line between safe and dangerous exposures.
See Section 10 for information on potential fume constituents of health
interest. Threshold Limit Values are figures published by the American
Conference of Government Industrial Hygienists.

Maximum Fume Exposure Guideline™ (MFEG)™ for this product
(based on content of Manganese) is 0.3 mg/m3. This exposure guideline
is calculated using the most conservative value of the ACGIH TLV or OSHA
PEL for the stated substance.

Wear helmet or use face shield with filter lens shade number 12 or darker
for open arc processes. No specific lens shade recommendation for
submerged arc processes. Shield others by providing screens and flash

goggles.

Wear protective gloves. Suitable gloves can be recommended by the glove
supplier.

Protective Clothing: Wear hand, head, and body protection which help to
prevent injury from radiation, sparks and electrical shock. See Z49.1. At a
minimum this includes welder's gloves and a protective face shield, and
may include arm protectors, aprons, hats, shoulder protection, as well as
dark substantial clothing. Wear dry gloves free of holes or split seams.
Train the welder not to permit electrically live parts or electrodes to contact
skin . . . or clothing or gloves if they are wet. Insulate yourself from the work
piece and ground using dry plywood, rubber mats or other dry insulation.

Keep your head out of fumes. Use enough ventilation and local exhaust to
keep fumes and gases from your breathing zone and the general area. An
approved respirator should be used unless exposure assessments are
below applicable exposure limits.

Do not eat, drink or smoke when using the product. Always observe good
personal hygiene measures, such as washing after handling the material
and before eating, drinking, and/or smoking. Routinely wash work clothing
and protective equipment to remove contaminants.

Determine the composition and quantity of fumes and gases to which
workers are exposed by taking an air sample from inside the welder's
helmet if worn or in the worker's breathing zone. Improve ventilation if
exposures are not below limits. See ANSI/AWS F1.1, F1.2, F1.3 and F1.5,
available from the American Welding Society, www.aws.org.
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‘9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance:

Physical state:

Form:

Color:

Odor:

Odor threshold:

pH:

Melting point/freezing point:

Initial boiling point and boiling range:

Flash Point:

Evaporation rate:

Flammability (solid, gas):

Upper/lower limit on flammability or explosive limits
Flammability limit - upper (%):
Flammability limit - lower (%):
Explosive limit - upper (%):
Explosive limit - lower (%):

Solid welding wire or rod

Solid

Solid

No data available.
No data available.
No data available.
Not applicable

No data available.
No data available.
Not applicable
Not applicable

No data available.

No data available.
No data available.
No data available.
No data available.

Vapor pressure:

Vapor density:

Relative density:

Solubility(ies)
Solubility in water:
Solubility (other):

Partition coefficient (n-octanol/water):

Auto-ignition temperature:

Decomposition temperature:

Viscosity:

Not applicable
Not applicable
No data available.

No data available.
No data available.
No data available.
No data available.
No data available.
Not applicable

10. STABILITY AND REACTIVITY

Reactivity:

Chemical Stability:

Possibility of Hazardous
Reactions:

Conditions to Avoid:
Incompatible Materials:

Hazardous Decomposition
Products:

The product is non-reactive under normal conditions of use, storage and
transport.

Material is stable under normal conditions.

No data available.

Avoid heat or contamination.
Strong oxidizing substances. Strong acids. Strong bases.

Welding fumes and gases cannot be classified simply. The composition and
quantity of both are dependent upon the metal being welded, the process,
procedure and electrodes used. Other conditions which also influence the
composition and quantity of the fumes and gases to which workers may be
exposed include: coatings on the metal being welded (such as paint,
plating, or galvanizing), the number of welders and the volume of the
worker area, the quality and amount of ventilation, the position of the
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welder's head with respect to the fume plume, as well as the presence of
contaminants in the atmosphere (such as chlorinated hydrocarbon vapors
from cleaning and degreasing activities.)

When the electrode is consumed, the fume and gas decomposition
products generated are different in percent and form from the ingredients
listed in Section 3. Decomposition products of normal operation include
those originating from the volatilization, reaction, or oxidation of the
materials shown in Section 3, plus those from the base metal and coating,
etc., as noted above. Reasonably expected fume constituents produced
during arc welding include the oxides of iron, manganese and other metals
present in the welding consumable or base metal. Hexavalent chromium
compounds may be in the welding fume of consumables or base metals
which contain chromium. Gaseous and particulate fluoride may be in the
welding fume of consumables which contain fluoride. Gaseous reaction
products may include carbon monoxide and carbon dioxide. Ozone and
nitrogen oxides may be formed by the radiation from the arc.

11. TOXICOLOGICAL INFORMATION

Information on likely routes of exposure

Ingestion:

Inhalation:

Skin Contact:

Eye contact:

Health injuries from ingestion are not known or expected under normal use.
Potential chronic health hazards related to the use of welding consumables
are most applicable to the inhalation route of exposure. Refer to Inhalation
statements in Section 11.

Arc rays can burn skin. Skin cancer has been reported.

Arc rays can injure eyes.

Symptoms related to the physical, chemical and toxicological characteristics

Inhalation:

Short-term (acute) overexposure to welding fumes may result in discomfort
such as metal fume fever, dizziness, nausea, or dryness or irritation of
nose, throat, or eyes. May aggravate pre-existing respiratory problems
(e.g. asthma, emphysema). Long-term (chronic) overexposure to welding
fumes can lead to siderosis (iron deposits in lung), central nervous system
effects, bronchitis and other pulmonary effects.

Information on toxicological effects

Acute toxicity (list all possible routes of exposure)

Oral
Product:
Specified substance(s):
Iron

Dermal
Product:

Inhalation
Product:

Repeated Dose Toxicity
Product:

Skin Corrosion/Irritation
Product:

Not classified

LD 50 (Rat): 98.6 g/kg

Not classified

Not classified

Not classified

Not classified
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Serious Eye Damage/Eye Irritation
Product: Not classified

Respiratory or Skin Sensitization
Product: Not classified

Carcinogenicity
Product: Arc rays: Skin cancer has been reported.

IARC Monographs on the Evaluation of Carcinogenic Risks to Humans:
No carcinogenic components identified

US. National Toxicology Program (NTP) Report on Carcinogens:
No carcinogenic components identified

US. OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050):
No carcinogenic components identified

Germ Cell Mutagenicity

In vitro

Product: Not classified
In vivo

Product: Not classified

Reproductive Toxicity
Product: Not classified

Specific Target Organ Toxicity - Single Exposure
Product: Not classified

Specific Target Organ Toxicity - Repeated Exposure
Product: Not classified

Aspiration Hazard
Product: Not classified

Other Effects: Organic polymers may be used in the manufacture of various welding
consumables. Overexposure to their decomposition byproducts may result
in a condition known as polymer fume fever. Polymer fume fever usually
occurs within 4 to 8 hours of exposure with the presentation of flu like
symptoms, including mild pulmonary irritation with or without an increase in
body temperature. Signs of exposure can include an increase in white
blood cell count. Resolution of symptoms typically occurs quickly, usually
not lasting longer than 48 hours.

Symptoms related to the physical, chemical and toxicological characteristics under the condition of use
Inhalation:
Specified substance(s):
Manganese Overexposure to manganese fumes may affect the brain and central nervous

system, resulting in poor coordination, difficulty speaking, and arm or leg
tremor. This condition can be irreversible.

Additional toxicological Information under the conditions of use:

Acute toxicity

Inhalation

Specified substance(s):
Carbon dioxide LC Lo (Human, 5 min): 90000 ppm
Carbon monoxide LC 50 (Rat, 4 h): 1,300 mg/l
Nitrogen dioxide LC 50 (Rat, 4 h): 88 ppm
Ozone LC Lo (Human, 30 min): 50 ppm
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‘12. ECOLOGICAL INFORMATION

Ecotoxicity
Acute hazards to the aquatic environment:
Fish
Product: Not classified.

Aquatic Invertebrates
Product:
Specified substance(s):
Manganese

Not classified.

Chronic hazards to the aquatic environment:

Fish
Product: Not classified.

Aquatic Invertebrates

Product: Not classified.

Toxicity to Aquatic Plants

Product: Not classified.

Persistence and Degradability

Biodegradation
Product:

Bioaccumulative Potential
Bioconcentration Factor (BCF)
Product:

Mobility in Soil:

No data available.

No data available.

No data available.

EC50 (Water flea (Daphnia magna), 48 h): 40 mg/l

13. DISPOSAL CONSIDERATIONS

General information:

The generation of waste should be avoided or minimized whenever

possible. When practical, recycle in an environmentally acceptable,

regulatory compliant manner.

Dispose of non-recyclable products in

accordance with all applicable Federal, State, Provincial, and Local

requirements.

Disposal Instructions:

Wash before disposal. Dispose to controlled facilities.

14. TRANSPORT INFORMATION

DOT

UN Number:

UN Proper Shipping Name:

Transport Hazard Class(es)
Class:
Label(s):

Packing Group:

Marine Pollutant:

Special precautions for user:

NOT DG REGULATED

NR

Not regulated.
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IMDG

UN Number:

UN Proper Shipping Name:

Transport Hazard Class(es)
Class:
Label(s):
EmS No.:

Packing Group:

Marine Pollutant:

Special precautions for user:

IATA

UN Number:

Proper Shipping Name:

Transport Hazard Class(es):
Class:
Label(s):

Packing Group:

Environmental Hazards

Special precautions for user:
Other information

Passenger and cargo aircraft:

Cargo aircraft only:

TDG

UN Number:

UN Proper Shipping Name:

Transport Hazard Class(es)
Class:
Label(s):

Packing Group:

Marine Pollutant:

Special precautions for user:

NOT DG REGULATED

NR

Not regulated.

NOT DG REGULATED

NR

Not regulated.

Allowed.
Allowed.

NOT DG REGULATED

NR

Not regulated.

15. REGULATORY INFORMATION

Canadian Controlled Products This product has been classified according to the hazard criteria of the
Regulations: Canadian Controlled Products Regulations, Section 33, and the MSDS
contains all required information.

US Federal Regulations

TSCA Section 12(b) Export Notification (40 CFR 707, Subpt. D)

None present or none present in regulated quantities.

US. OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050)
None present or none present in regulated quantities.

CERCLA Hazardous Substance List (40 CFR 302.4):

Chemical Identity Reportable guantity
Manganese Included in the regulation but with no data values. See
regulation for further details.

Superfund Amendments and Reauthorization Act of 1986 (SARA)

Hazard categories
Acute (Immediate)
Chronic (Delayed)
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SARA 302 Extremely Hazardous Substance
None present or none present in regulated quantities.

SARA 304 Emergency Release Notification
Chemical Identity Reportable quantity
Manganese Included in the regulation but with no data values. See
regulation for further details.

SARA 311/312 Hazardous Chemical

Chemical Identity Threshold Planning Quantity
Iron 10000 lbs
Manganese 10000 Ibs
Silicon 10000 Ibs

SARA 313 (TRI Reporting)

Reporting threshold Reporting threshold for
Chemical Identity for other users manufacturing and processing
Manganese 10000 Ibs 25000 Ibs.

Clean Water Act Section 311 Hazardous Substances (40 CFR 117.3)
None present or none present in regulated quantities.

Clean Air Act (CAA) Section 112(r) Accidental Release Prevention (40 CFR 68.130):
None present or none present in regulated quantities.

US State Regulations

US. California Proposition 65
No ingredient regulated by CA Prop 65 present.

WARNING: This product contains or produces a chemical known to the State of California to cause cancer and birth
defects (or other reproductive harm). (California Health & Safety Code Section 25249.5 et seq.)

US. New Jersey Worker and Community Right-to-Know Act

Chemical Identity
Manganese

US. Massachusetts RTK - Substance List
No ingredient regulated by MA Right-to-Know Law present.

US. Pennsylvania RTK - Hazardous Substances

Chemical Identity
Manganese

US. Rhode Island RTK
No ingredient regulated by RI Right-to-Know Law present.
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Inventory Status:

Australia AICS:

Canada DSL Inventory List:
EINECS, ELINCS or NLP:
Japan (ENCS) List:

China Inv. Existing Chemical Substances:

Korea Existing Chemicals Inv. (KECI):
Canada NDSL Inventory:

Philippines PICCS:

US TSCA Inventory:

New Zealand Inventory of Chemicals:
Japan ISHL Listing:

Japan Pharmacopoeia Listing:

On or in compliance with the inventory
On or in compliance with the inventory
On or in compliance with the inventory
One or more components are not listed or are exempt from listing.
On or in compliance with the inventory
On or in compliance with the inventory
One or more components are not listed or are exempt from listing.
On or in compliance with the inventory
On or in compliance with the inventory
On or in compliance with the inventory
One or more components are not listed or are exempt from listing.
One or more components are not listed or are exempt from listing.

16. OTHER INFORMATION

Definitions:

The Maximum Fume Exposure Guideline™ (MFEG)™ is a guideline limit for total welding fume exposure for a
specific consumable product which may be used by employers to manage worker exposure to welding fume
where that product is used. The MFEG™ is an estimate of the level of total welding fume exposure for a given
product above which the exposure limit for one of the fume constituents may be exceeded. The exposure limits
referenced are the American Conference of Governmental Industrial Hygienists (ACGIH) Threshold Limit Value
(TLV®) and the U.S. OSHA Permissible Exposure Limit (PEL) whichever limit is lower. The MFEG™ never
exceeds 5 mg/m? which is the maximum recommended exposure limit for total welding fume. The MFEG™ s
intended to serve as a general guideline to assist in the management of workplace exposure to welding
fume and does not replace the regular measurement and analysis of worker exposure to individual
welding fume constituents.

The Maximum Dust Exposure Guideline™ (MDEG)™ is provided to assist with the management of workplace
exposures where granular solid welding products or other materials are being utilized. It is derived from relevant
compositional data and estimates the lowest level of total airborne dust exposure, for a given product, at which
some specific constituent might potentially exceed its individual exposure limit. The specific exposure limits
referenced are the American Conference of Governmental Industrial Hygienists (ACGIH) Threshold Limit Value
(TLV®) and the U. S. OSHA Permissible Exposure Limit (PEL), which ever value is the lowest. The MDEG™ is
never greater than 10 mg/m? as this is the airborne exposure guideline for total particulate (total dust). The
MDEG™ is intended to serve as a general guideline to assist in the management of workplace exposure
and does not replace the regular measurement and analysis of worker exposure to individual airborne
dust constituents.

Revision Date: 05/20/2015

Most recent revision(s) are noted by the bold, double bars in the left-hand
margin throughout this document.

Further Information: Additional information is available by request.
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Disclaimer:

The Lincoln Electric Company urges each end user and recipient of this SDS
to study it carefully. See also www.lincolnelectric.com/safety. If necessary,
consult an industrial hygienist or other expert to understand this information
and safeguard the environment and protect workers from potential hazards
associated with the handling or use of this product. This information is
believed to be accurate as of the revision date shown above. However, no
warranty, expressed or implied, is given. Because the conditions or methods
of use are beyond Lincoln Electric’s control, we assume no liability resulting
from the use of this product. Regulatory requirements are subject to change
and may differ between various locations. Compliance with all applicable
Federal, State, Provincial, and local laws and regulations remain the
responsibility of the user.

© 2015 Lincoln Global, Inc. All Rights Reserved.



Helium, compressed

gp RAXA’R Safety Data Sheet P-4602

Makmg our planet more productive” This SDS conforms to U.S. Code of Federal Regulations 29 CFR 1910.1200, Hazard Communication.
Date of issue: 01/01/1979 Revision date: 10/17/2016 Supersedes: 06/23/2015

SECTION: 1. Product and company identification

1.1. Product identifier
Product form : Substance
Name : Helium, compressed
CAS No . 7440-59-7
Formula : He
Other means of identification : Helium-4, refrigerant gas R-704, LaserStar Helium, Medipure Helium, UltraLift Helium,
Helium - Diving Grade
1.2 Relevant identified uses of the substance or mixture and uses advised against
Use of the substance/mixture : Industrial use
Medical applications
Diving Gas (Underwater Breathing)
1.3. Details of the supplier of the safety data sheet
Praxair, Inc.
10 Riverview Drive
Danbury, CT 06810-6268 - USA
T 1-800-772-9247 (1-800-PRAXAIR) - F 1-716-879-2146
www.praxair.com
1.4. Emergency telephone number
Emergency number . Onsite Emergency: 1-800-645-4633

CHEMTREC, 24hr/day 7days/week
— Within USA: 1-800-424-9300, Outside USA: 001-703-527-3887
(collect calls accepted, Contract 17729)

SECTION 2: Hazard identification
2.1. Classification of the substance or mixture

GHS-US classification
Compressed gas H280

2.2. Label elements

GHS-US labeling
Hazard pictograms (GHS-US)

GHS04
Signal word (GHS-US) : WARNING
Hazard statements (GHS-US) : H280 - CONTAINS GAS UNDER PRESSURE; MAY EXPLODE IF HEATED
OSHA-H01 - MAY DISPLACE OXYGEN AND CAUSE RAPID SUFFOCATION
Precautionary statements (GHS-US) : P202 - Do not handle until all safety precautions have been read and understood

P271 - Use and store only outdoors or in a well-ventilated area

P403 - Use and store only outdoors or in a well-ventilated place

CGA-PGO05 - Use a back flow preventive device in the piping

CGA-PG10 - Use only with equipment rated for cylinder pressure

CGA-PGO06 - Close valve after each use and when empty

CGA-PGO02 - Protect from sunlight when ambient temperature exceeds 52°C (125°F)

23. Other hazards
Other hazards not contributing to the . Asphyxiant in high concentrations.
EN (English US) SDS ID: P-4602 1/8

This document is only controlled while on the Praxair, Inc. website and a copy of this controlled version is available for download. Praxair cannot assure the integrity or
accuracy of any version of this document after it has been downloaded or removed from our website.



Helium, compressed

- :gp RAXA’R Safety Data Sheet P-4602

Makmg our planet more productive” This SDS conforms to U.S. Code of Federal Regulations 29 CFR 1910.1200, Hazard Communication.
Date of issue: 01/01/1979 Revision date: 10/17/2016 Supersedes: 06/23/2015

classification
2.4. Unknown acute toxicity (GHS US)
No data available

SECTION 3: Composition/Information on ingredients

3.1. Substance
Name : Helium, compressed
CAS No . 7440-59-7
Name Product identifier %
Helium (CAS No) 7440-59-7 99.5- 100
3.2 Mixture

Not applicable

SECTION 4: First aid measures

41. Description of first aid measures

First-aid measures after inhalation : Remove to fresh air and keep at rest in a position comfortable for breathing. If not breathing,
give artificial respiration. If breathing is difficult, trained personnel should give oxygen. Call a
physician.

First-aid measures after skin contact . Adverse effects not expected from this product.

First-aid measures after eye contact . Adverse effects not expected from this product. In case of eye irritation: Rinse immediately with
plenty of water. Consult an ophthalmologist if irritation persists.

First-aid measures after ingestion : Ingestion is not considered a potential route of exposure.

4.2. Most important symptoms and effects, both acute and delayed
No additional information available

4.3. Indication of any immediate medical attention and special treatment needed

None.

SECTION 5: Firefighting measures

5.1. Extinguishing media

Suitable extinguishing media . Use extinguishing media appropriate for surrounding fire.

5.2. Special hazards arising from the substance or mixture

No additional information available

5.3. Advice for firefighters

Firefighting instructions : Evacuate all personnel from the danger area. Use self-contained breathing apparatus (SCBA)
and protective clothing. Immediately cool containers with water from maximum distance. Stop
flow of gas if safe to do so, while continuing cooling water spray. Remove ignition sources if
safe to do so. Remove containers from area of fire if safe to do so. On-site fire brigades must
comply with OSHA 29 CFR 1910.156 and applicable standards under 29 CFR 1910 Subpart
L—Fire Protection.

Protection during firefighting : Compressed gas: asphyxiant. Suffocation hazard by lack of oxygen.

Special protective equipment for fire fighters : Use self-contained breathing apparatus. Standard protective clothing and equipment (Self
Contained Breathing Apparatus) for fire fighters.

Specific methods : Use fire control measures appropriate for the surrounding fire. Exposure to fire and heat

radiation may cause gas containers to rupture. Cool endangered containers with water spray jet
from a protected position. Prevent water used in emergency cases from entering sewers and
drainage systems

Stop flow of product if safe to do so

Use water spray or fog to knock down fire fumes if possible.

SECTION 6: Accidental release measures

6.1. Personal precautions, protective equipment and emergency procedures

General measures . Evacuate area. Ensure adequate air ventilation. Wear self-contained breathing apparatus when
entering area unless atmosphere is proven to be safe. Stop leak if safe to do so.
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6.1.1. For non-emergency personnel

No additional information available
6.1.2. For emergency responders

No additional information available
6.2. Environmental precautions

Try to stop release.
6.3. Methods and material for containment and cleaning up

No additional information available
6.4. Reference to other sections

See also sections 8 and 13.

SECTION 7: Handling and storage

71. Precautions for safe handling

Precautions for safe handling . Wear leather safety gloves and safety shoes when handling cylinders. Protect cylinders from
physical damage; do not drag, roll, slide or drop. While moving cylinder, always keep in place
removable valve cover. Never attempt to lift a cylinder by its cap; the cap is intended solely to
protect the valve. When moving cylinders, even for short distances, use a cart (trolley, hand
truck, etc.) designed to transport cylinders. Never insert an object (e.g, wrench, screwdriver,
pry bar) into cap openings; doing so may damage the valve and cause a leak. Use an
adjustable strap wrench to remove over-tight or rusted caps. Slowly open the valve. If the
valve is hard to open, discontinue use and contact your supplier. Close the container valve
after each use; keep closed even when empty. Never apply flame or localized heat directly to
any part of the container. High temperatures may damage the container and could cause the
pressure relief device to fail prematurely, venting the container contents. For other precautions
in using this product, see section 16.

Safe use of the product : The suitability of this product as a component in underwater breathing gas mixtures is to
be determined by or under the supervision of personnel experienced in the use of underwater
breathing gas mixtures and familiar with the physiological effects, methods employed,
frequency and duration of use, hazards, side effects, and precautions to be taken.

7.2. Conditions for safe storage, |nclud|ng any incompatibilities

Storage conditions . Store in a cool, well-ventilated place. Store and use with adequate ventilation. Store only where
temperature will not exceed 125°F (52°C). Firmly secure containers upright to keep them from
falling or being knocked over. Install valve protection cap, if provided, firmly in place by hand.
Store full and empty containers separately. Use a first-in, first-out inventory system to prevent
storing full containers for long periods

OTHER PRECAUTIONS FOR HANDLING, STORAGE, AND USE: When handling product
under pressure, use piping and equipment adequately designed to withstand the pressures to
be encountered. Never work on a pressurized system. Use a back flow preventive device in the
piping. Gases can cause rapid suffocation because of oxygen deficiency; store and use with
adequate ventilation. If a leak occurs, close the container valve and blow down the system in a
safe and environmentally correct manner in compliance with all international, federal/national,
state/provincial, and local laws; then repair the leak. Never place a container where it may
become part of an electrical circuit.

7.3. Specific end use(s)
None.

SECTION 8: Exposure controls/personal protection
8.1. Control parameters

Helium, compressed (7440-59-7)

ACGIH Not established

USA OSHA Not established

Helium (7440-59-7)

ACGIH Not established

USA OSHA Not established
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8.2. Exposure controls

Appropriate engineering controls

Eye protection
Skin and body protection

Respiratory protection

: Use a local exhaust system with sufficient flow velocity to maintain an adequate supply of air in

the worker's breathing zone. Mechanical (general): General exhaust ventilation may be
acceptable if it can maintain an adequate supply of air.

. Wear safety glasses with side shields.
. Wear metatarsal shoes and work gloves for cylinder handling, and protective clothing where

needed. Wear appropriate chemical gloves during cylinder changeout or wherever contact with
product is possible. Select per OSHA 29 CFR 1910.132, 1910.136, and 1910.138.

: When workplace conditions warrant respirator use, follow a respiratory protection program that

meets OSHA 29 CFR 1910.134, ANSI Z88.2, or MSHA 30 CFR 72.710 (where applicable).
Use an air-supplied or air-purifying cartridge if the action level is exceeded. Ensure that the
respirator has the appropriate protection factor for the exposure level. If cartridge type
respirators are used, the cartridge must be appropriate for the chemical exposure. For
emergencies or instances with unknown exposure levels, use a self-contained breathing
apparatus (SCBA).

SECTION 9: Physical and chemical properties

9.1. Information on basic physical and chemical properties
Physical state . Gas

Appearance : Colorless gas.
Molecular mass : 4 g/mol

Color : Colorless.

Odor : Odorless.

Odor threshold : No data available
pH . Not applicable.

Relative evaporation rate (butyl acetate=1)
Relative evaporation rate (ether=1)

Melting point

Freezing point

Boiling point

Flash point

Critical temperature
Auto-ignition temperature
Decomposition temperature
Flammability (solid, gas)
Vapor pressure

Critical pressure

Relative vapor density at 20 °C
Relative density

Density

Relative gas density
Solubility

Log Pow

Log Kow

Viscosity, kinematic
Viscosity, dynamic
Explosive properties
Oxidizing properties
Explosion limits

9.2. Other information

Gas group
Additional information

: No data available
. Not applicable.

1 =272 °C

: No data available
: -268.93 °C

: No data available
. -268 °C

. Not applicable.

: No data available
: No data available
. Not applicable.

: 230 kPa

: No data available
. No data available
: 0.166 kg/m?

: 0.14

. Water: 1.5 mg/|

. Not applicable.

. Not applicable.

. Not applicable.

. Not applicable.

. Not applicable.

. None.

. No data available

: Compressed gas
: None
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SECTION 10: Stability and reactivity
10.1. Reactivity

No additional information available

10.2. Chemical stability

Stable under normal conditions.
10.3. Possibility of hazardous reactions

None.

10.4. Conditions to avoid
None under recommended storage and handling conditions (see section 7).

10.5. Incompatible materials
None.
10.6. Hazardous decomposition products
None.
SECTION 11: Toxicological information
11.1. Information on toxicological effects
Acute toxicity : Not classified
Skin corrosion/irritation : Not classified
pH: Not applicable.
Serious eye damage/irritation . Not classified
pH: Not applicable.
Respiratory or skin sensitization . Not classified
Germ cell mutagenicity : Not classified
Carcinogenicity : Not classified
Reproductive toxicity : Not classified
Specific target organ toxicity (single exposure)  : Not classified
Specific target organ toxicity (repeated : Not classified
exposure)
Aspiration hazard : Not classified

SECTION 12: Ecological information

12.1. Toxicity
Ecology - general : No ecological damage caused by this product.

12.2. Persistence and degradability

Helium, compressed (7440-59-7)

Persistence and degradability | No ecological damage caused by this product.

Helium (7440-59-7)

Persistence and degradability | No ecological damage caused by this product.
12.3. Bioaccumulative potential

Helium, compressed (7440-59-7)

Log Pow Not applicable.

Log Kow Not applicable.

Bioaccumulative potential No ecological damage caused by this product.

Helium (7440-59-7)

Log Pow Not applicable for inorganic gases.

Log Kow Not applicable.
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Helium (7440-59-7)

Bioaccumulative potential

No ecological damage caused by this product.

12.4. Mobility in soil

Helium, compressed (7440-59-7)

Mobility in soil No data available.

Ecology - soil No ecological damage caused by this product.
Helium (7440-59-7)

Mobility in soil No data available.

Ecology - soil No ecological damage caused by this product.

12.5. Other adverse effects

Effect on ozone layer

Effect on the global warming

: None

. None

SECTION 13: Disposal considerations
13.1. Waste treatment methods
Waste disposal recommendations

. Dispose of contents/container in accordance with local/regional/national/international

regulations. Contact supplier for any special requirements.

SECTION 14: Transport information

In accordance with DOT
Transport document description
UN-No.(DOT)

Proper Shipping Name (DOT)
Class (DOT)

Hazard labels (DOT)

Additional information

Emergency Response Guide (ERG) Number

Other information

Special transport precautions

Transport by sea

UN-No. (IMDG)

Proper Shipping Name (IMDG)
Class (IMDG)

MFAG-No

Air transport

UN-No. (IATA)

Proper Shipping Name (IATA)
Class (IATA)

Civil Aeronautics Law

: UN1046 Helium, compressed, 2.2

: UN1046

. Helium, compressed

: 2.2 - Class 2.2 - Non-flammable compressed gas 49 CFR 173.115
: 2.2 - Non-flammable gas

: 120 (UN1963);121 (UN1046)
: No supplementary information available.

. Avoid transport on vehicles where the load space is not separated from the driver's

compartment. Ensure vehicle driver is aware of the potential hazards of the load and knows
what to do in the event of an accident or an emergency. Before transporting product containers:
- Ensure there is adequate ventilation. - Ensure that containers are firmly secured. - Ensure
cylinder valve is closed and not leaking. - Ensure valve outlet cap nut or plug (where provided)
is correctly fitted. - Ensure valve protection device (where provided) is correctly fitted.

. 1046

: HELIUM, COMPRESSED
. 2-Gases

© 121

: 1046

. Helium, compressed

12

. Gases under pressure/Gases nonflammable nontoxic under pressure
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SECTION 15: Regulatory information

15.1. US Federal regulations
Helium, compressed (7440-59-7)
Listed on the United States TSCA (Toxic Substances Control Act) inventory

SARA Section 311/312 Hazard Classes Sudden release of pressure hazard

All components of this product are listed on the Toxic Substances Control Act (TSCA)
inventory.

This product or mixture does not contain a toxic chemical or chemicals in excess
of the applicable de minimis concentration as specified in 40 CFR §372.38(a)
subject to the reporting requirements of section 313 of Title Ill of the Superfund
Amendments and Reauthorization Act of 1986 and 40 CFR Part 372.

15.2. International regulations
CANADA

Helium, compressed (7440-59-7)

Listed on the Canadian DSL (Domestic Substances List)
Helium (7440-59-7)

Listed on the Canadian DSL (Domestic Substances List)

EU-Regulations

Helium, compressed (7440-59-7)
Listed on the EEC inventory EINECS (European Inventory of Existing Commercial Chemical Substances)

15.2.2. National regulations
Helium, compressed (7440-59-7)

Listed on the AICS (Australian Inventory of Chemical Substances)

Listed on IECSC (Inventory of Existing Chemical Substances Produced or Imported in China)
Listed on the Korean ECL (Existing Chemicals List)

Listed on NZIoC (New Zealand Inventory of Chemicals)

Listed on PICCS (Philippines Inventory of Chemicals and Chemical Substances)

Listed on INSQ (Mexican National Inventory of Chemical Substances)

15.3. US State regulations

Helium, compressed(7440-59-7)

U.S. - California - Proposition 65 - Carcinogens List No

U.S. - California - Proposition 65 - Developmental No

Toxicity

U.S. - California - Proposition 65 - Reproductive No

Toxicity - Female

U.S. - California - Proposition 65 - Reproductive No

Toxicity - Male

State or local regulations U.S. - Massachusetts - Right To Know List

U.S. - New Jersey - Right to Know Hazardous Substance List
U.S. - Pennsylvania - RTK (Right to Know) List

California Proposition 65 - This product does not contain any substances known to the state of California to cause cancer,
developmental and/or reproductive harm

Helium (7440-59-7)

U.S. - California - U.S. - California - U.S. - California - U.S. - California - Non-significant risk level
Proposition 65 - Proposition 65 - Proposition 65 - Proposition 65 - (NSRL)
Carcinogens List Developmental Toxicity Reproductive Toxicity - Reproductive Toxicity - Male
Female
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Helium (7440-59-7)

No | No No No

Helium (7440-59-7)

U.S. - Massachusetts - Right To Know List
U.S. - New Jersey - Right to Know Hazardous Substance List
U.S. - Pennsylvania - RTK (Right to Know) List

SECTION 16: Other information

Other information : When you mix two or more chemicals, you can create additional, unexpected hazards. Obtain
and evaluate the safety information for each component before you produce the mixture.
Consult an industrial hygienist or other trained person when you evaluate the end product.
Before using any plastics, confirm their compatibility with this product

Praxair asks users of this product to study this SDS and become aware of the product hazards
and safety information. To promote safe use of this product, a user should (1) notify
employees, agents, and contractors of the information in this SDS and of any other known
product hazards and safety information, (2) furnish this information to each purchaser of the
product, and (3) ask each purchaser to notify its employees and customers of the product
hazards and safety information

The opinions expressed herein are those of qualified experts within Praxair, Inc. We believe
that the information contained herein is current as of the date of this Safety Data Sheet. Since
the use of this information and the conditions of use are not within the control of Praxair, Inc, it
is the user's obligation to determine the conditions of safe use of the product

Praxair SDSs are furnished on sale or delivery by Praxair or the independent distributors and
suppliers who package and sell our products. To obtain current SDSs for these products,
contact your Praxair sales representative, local distributor, or supplier, or download from
www.praxair.com. If you have questions regarding Praxair SDSs, would like the document
number and date of the latest SDS, or would like the names of the Praxair suppliers in your
area, phone or write the Praxair Call Center (Phone: 1-800-PRAXAIR/1-800-772-9247;
Address: Praxair Call Center, Praxair, Inc, P.O. Box 44, Tonawanda, NY 14151-0044)

PRAXAIR and the Flowing Airstream design are trademarks or registered trademarks of Praxair
Technology, Inc. in the United States and/or other countries.

NFPA health hazard : 0 - Exposure under fire conditions would offer no hazard
beyond that of ordinary combustible materials.

NFPA fire hazard : 0 - Materials that will not burn.

NFPA reactivity : 0 - Normally stable, even under fire exposure conditions,
and are not reactive with water.

NFPA specific hazard : SA - This denotes gases which are simple asphyxiants.

HMIS IIl Rating

Health : 0 Minimal Hazard - No significant risk to health

Flammability : 0 Minimal Hazard

Physical : 3 Serious Hazard

SDS US (GHS HazCom 2012) - Praxair

This information is based on our current knowledge and is intended to describe the product for the purposes of health, safety and environmental requirements only. It should not therefore be construed as
guaranteeing any specific property of the product.
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Safety Data Sheet

Version 1.11 SDS Number 300000000099
Revision Date 08/01/2016 Print Date 11/03/2018

1. PRODUCT AND COMPANY IDENTIFICATION

Product name . Nitrogen

Chemical formula : N2

Synonyms : Nitrogen, Nitrogen gas, Gaseous Nitrogen, GAN
Product Use Description . General Industrial

Manufacturer/Importer/Distribu  : Versum Materials US, LLC
tor 8555 South River Parkway
Tempe, AZ 85284
Exporter EIN N0.475632014
www.versummaterials.com

Telephone . (602)282-1000

Emergency telephone number : 1-800-424-9300 (CHEMTREC) and (+1) 703-741-5970 (CHEMTREC)
(24h)

2. HAZARDS IDENTIFICATION

GHS classification

Gases under pressure -  Compressed gas.
Simple Asphyxiant
GHS label elements

Hazard pictograms/symbols

Signal Word: Warning

Hazard Statements:

H280:Contains gas under pressure; may explode if heated.
May displace oxygen and cause rapid suffocation.

1/9
Versum Materials US, LLC Nitrogen



Safety Data Sheet

Version 1.11 SDS Number 300000000099
Revision Date 08/01/2016 Print Date 11/03/2018

Precautionary Statements:

Storage : P410+P403:Protect from sunlight. Store in a well-ventilated place.

Hazards not otherwise classified

High pressure gas.
Can cause rapid suffocation.

3. COMPOSITION/INFORMATION ON INGREDIENTS

Components CAS Number Concentration
(Volume)
Nitrogen 7727-37-9 100 %

Concentration is nominal. For the exact product composition, please refer to technical specifications.

4. FIRST AID MEASURES

General advice : Remove victim to uncontaminated area wearing self contained breathing
apparatus. Keep victim warm and rested. Call a doctor. Apply artificial
respiration if breathing stopped.

Eye contact : In case of direct contact with eyes, seek medical advice.

Skin contact . Adverse effects not expected from this product.

Ingestion : Ingestion is not considered a potential route of exposure.

Inhalation : Remove to fresh air. If breathing has stopped or is labored, give assisted

respirations. Supplemental oxygen may be indicated. If the heart has stopped,
trained personnel should begin cardiopulmonary resuscitation immediately. In
case of shortness of breath, give oxygen.

Most important . Exposure to oxygen deficient atmosphere may cause the following symptoms:
symptoms/effects - acute and Dizziness. Salivation. Nausea. Vomiting. Loss of mobility/consciousness.
delayed

Immediate Medical Attention and Special Treatment

Treatment . If exposed or concerned: Get medical attention/advice.

5. FIRE-FIGHTING MEASURES

Suitable extinguishing media : All known extinguishing media can be used.
Specific hazards :  Upon exposure to intense heat or flame, cylinder will vent rapidly and or rupture
2/9
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violently. Product is nonflammable and does not support combustion. Move
away from container and cool with water from a protected position. Keep
containers and surroundings cool with water spray. Most cylinders are designed
to vent contents when exposed to elevated temperatures.

Special protective equipment : Wear self contained breathing apparatus for fire fighting if necessary.
for fire-fighters

6. ACCIDENTAL RELEASE MEASURES

Personal Precautions, . Evacuate personnel to safe areas. Wear self-contained breathing apparatus
Protective Equipment, and when entering area unless atmosphere is proved to be safe. Monitor oxygen
Emergency Procedures level. Ventilate the area.

Environmental precautions : Do not discharge into any place where its accumulation could be dangerous.

Prevent further leakage or spillage if safe to do so.
Methods for cleaning up . Ventilate the area.

Additional advice . If possible, stop flow of product. Increase ventilation to the release area and
monitor oxygen level. If leak is from cylinder or cylinder valve, call the
emergency telephone number. If the leak is in the user's system, close the
cylinder valve and safely vent the pressure before attempting repairs.

7. HANDLING AND STORAGE

Handling

Protect cylinders from physical damage; do not drag, roll, slide or drop. Do not allow storage area temperature
to exceed 50°C (122°F). Only experienced and properly instructed persons should handle compressed
gases/cryogenic liquids. Before using the product, determine its identity by reading the label. Know and
understand the properties and hazards of the product before use. When doubt exists as to the correct handling
procedure for a particular gas, contact the supplier. Do not remove or deface labels provided by the supplier for
the identification of the cylinder contents. When moving cylinders, even for short distances, use a cart (trolley,
hand truck, etc.) designed to transport cylinders. Leave valve protection caps in place until the container has
been secured against either a wall or bench or placed in a container stand and is ready for use. Use an
adjustable strap wrench to remove over-tight or rusted caps. Before connecting the container, check the
complete gas system for suitability, particularly for pressure rating and materials. Before connecting the
container for use, ensure that back feed from the system into the container is prevented. Ensure the complete
gas system is compatible for pressure rating and materials of construction. Ensure the complete gas system has
been checked for leaks before use. Employ suitable pressure regulating devices on all containers when the gas
is being emitted to systems with lower pressure rating than that of the container. Never insert an object (e.qg.
wrench, screwdriver, pry bar, etc.) into valve cap openings. Doing so may damage valve, causing a leak to
occur. Open valve slowly. If user experiences any difficulty operating cylinder valve discontinue use and contact
supplier. Close container valve after each use and when empty, even if still connected to equipment. Never
attempt to repair or modify container valves or safety relief devices. Damaged valves should be reported
immediately to the supplier. Close valve after each use and when empty. Replace outlet caps or plugs and
container caps as soon as container is disconnected from equipment. Do not subject containers to abnormal
mechanical shock. Never attempt to lift a cylinder by its valve protection cap or guard. Do not use containers as
rollers or supports or for any other purpose than to contain the gas as supplied. Never strike an arc on a
compressed gas cylinder or make a cylinder a part of an electrical circuit. Do not smoke while handling product
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or cylinders. Never re-compress a gas or a gas mixture without first consulting the supplier. Never attempt to
transfer gases from one cylinder/container to another. Always use backflow protective device in piping. When
returning cylinder install valve outlet cap or plug leak tight. Never use direct flame or electrical heating devices to
raise the pressure of a container. Containers should not be subjected to temperatures above 50°C (122°F).

Storage

Openl/close valve slowly. Close when not in use. Wear Safety Eye Protection. Check Safety Data Sheet before
use. Use a back flow preventative device in the piping. Use equipment rated for cylinder pressure. Close valve
after each use and when empty. Read and follow the Safety Data Sheet (SDS) before use. Full containers
should be stored so that oldest stock is used first. Containers should be stored in a purpose build compound
which should be well ventilated, preferably in the open air. Stored containers should be periodically checked for
general condition and leakage. Observe all regulations and local requirements regarding storage of containers.
Protect containers stored in the open against rusting and extremes of weather. Containers should not be stored
in conditions likely to encourage corrosion. Containers should be stored in the vertical position and properly
secured to prevent toppling. The container valves should be tightly closed and where appropriate valve outlets
should be capped or plugged. Container valve guards or caps should be in place. Keep containers tightly closed
in a cool, well-ventilated place. Store containers in location free from fire risk and away from sources of heat and
ignition. Full and empty cylinders should be segregated. Do not allow storage temperature to exceed 50°C
(122°F). Return empty containers in a timely manner.

Technical measures/Precautions

Containers should be segregated in the storage area according to the various categories (e.g. flammable, toxic,
etc.) and in accordance whit local regulations. Keep away from combustible material.

8. EXPOSURE CONTROLS / PERSONAL PROTECTION

Engineering measures

Provide natural or mechanical ventilation to prevent oxygen deficient atmospheres below 19.5% oxygen.

Personal protective equipment

Respiratory protection . Self contained breathing apparatus (SCBA) or positive pressure airline with
mask are to be used in oxygen-deficient atmosphere.
Air purifying respirators will not provide protection. Users of breathing
apparatus must be trained.

Hand protection . Wear working gloves when handling gas containers.

Eye protection . Safety glasses recommended when handling cylinders.
Skin and body protection . Safety shoes are recommended when handling cylinders.
Special instructions for : Ensure adequate ventilation, especially in confined areas.

protection and hygiene

Remarks . Simple asphyxiant.

4/9
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9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance : Compressed gas. Colorless gas

Odor : No odor warning properties.

Odor threshold : No data available.

pH . Not applicable.

Melting point/range : =346 °F (-210 °C)

Boiling point/range : =321 °F (-196 °C)

Flash point . Not applicable.

Evaporation rate . Not applicable.

Flammability (solid, gas) . Refer to product classification in Section 2
Upper/lower . No data available.

explosion/flammability limit

Vapor pressure . Not applicable.

Water solubility : 0.024g/

Relative vapor density : 0.97 (air = 1) Lighter or similar to air.
Relative density . No data available.

Partition coefficient (n- : Not applicable.

octanol/water)

Auto-ignition temperature : No data available.

Decomposition temperature . No data available.

Viscosity . Not applicable.

Molecular Weight : 28 g/mol

Density : 0.075 Ib/ft3 (0.0012 g/cm3) at 70 °F (21 °C) Note: (as vapor)
Specific Volume : 13.80 ft3/Ib (0.8615 m3/kg) at 70 °F (21 °C)

10. STABILITY AND REACTIVITY

Chemical Stability . Stable under normal conditions.

5/9
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Conditions to avoid

Materials to avoid
Hazardous decomposition
products

Possibility of hazardous
Reactions/Reactivity

No data available.

No data available.

Under normal conditions of storage and use, hazardous decomposition
products should not be produced.

No data available.

11. TOXICOLOGICAL INFORMATION

11.1. Information on toxicological effects

Likely routes of exposure

Effects on Eye
Effects on Skin

Inhalation Effects

Ingestion Effects

Symptoms

Acute toxicity

Acute Oral Toxicity
Inhalation

Acute Dermal Toxicity
Skin corrosion/irritation

Serious eye damage/eye
irritation

Sensitization.

In case of direct contact with eyes, seek medical advice.

Adverse effects not expected from this product.

In high concentrations may cause asphyxiation. Asphyxiation may bring about
unconsciousness without warning and so rapidly that victim may be unable to
protect themselves.

Ingestion is not considered a potential route of exposure.

Exposure to oxygen deficient atmosphere may cause the following symptoms:
Dizziness. Salivation. Nausea. Vomiting. Loss of mobility/consciousness.

No data is available on the product itself.
No data is available on the product itself.
No data is available on the product itself.
No data available.

No data available.

No data available.

Chronic toxicity or effects from long term exposures

Carcinogenicity

Reproductive toxicity

No data available.

No data is available on the product itself.

Versum Materials US, LLC
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Germ cell mutagenicity : No data is available on the product itself.
Specific target organ systemic : No data available.

toxicity (single exposure)

Specific target organ systemic : No data available.
toxicity (repeated exposure)

Aspiration hazard : No data available.

Delayed and Immediate Effects and Chronic Effects from Short and Long Term Exposure

Not applicable.

12. ECOLOGICAL INFORMATION

Ecotoxicity effects

Aquatic toxicity : No data is available on the product itself.

Toxicity to other organisms  : No data available.

Persistence and degradability

Biodegradability : No data is available on the product itself.
Mobility : Because of its high volatility, the product is unlikely to cause ground pollution.
Bioaccumulation . Refer to Section 9 "Partition Coefficient (n-octanol/water)".

Further information

No ecological damage caused by this product.

13. DISPOSAL CONSIDERATIONS

Waste from residues / unused : Contact supplier if guidance is required. Return unused product in original
products cylinder to supplier.
Contaminated packaging . Return cylinder to supplier.

14. TRANSPORT INFORMATION

DOT
UN/ID No. : UN1066

7/9
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Proper shipping name
Class or Division
Label(s)

Marine Pollutant

IATA

UN/ID No.

Proper shipping name
Class or Division
Label(s)

Marine Pollutant

IMDG

UN/ID No.

Proper shipping name
Class or Division
Label(s)

Marine Pollutant

DG

UN/ID No.

Proper shipping name
Class or Division
Label(s)

Marine Pollutant

Further Information

Nitrogen, compressed

. 2.2
1 2.2
: No

UN1066

Nitrogen, compressed

1 2.2
1 2.2
: No

UN1066

NITROGEN, COMPRESSED

. 2.2
1 2.2
: No

: UN1066

NITROGEN, COMPRESSED

. 2.2
1 2.2
: No

Avoid transport on vehicles where the load space is not separated from the driver's compartment.
Ensure vehicle driver is aware of the potential hazards of the load and knows what to do in the event
of an accident or an emergency. The transportation information is not intended to convey all specific
regulatory data relating to this material. For complete transportation information, contact customer

service.

15. REGULATORY INFORMATION

Toxic Substance Control Act (TSCA) 12(b) Component(s):

None.

Country Regulatory list Notification

USA TSCA Included on Inventory.
EU EINECS Included on Inventory.
Canada DSL Included on Inventory.
Australia AICS Included on Inventory.

Versum Materials US, LLC
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South Korea ECL Included on Inventory.
China SEPA Included on Inventory.
Philippines PICCS Included on Inventory.
Japan ENCS Included on Inventory.

EPA SARA Title 11l Section 312 (40 CFR 370) Hazard Classification
Sudden Release of Pressure Hazard.

US. California Safe Drinking Water & Toxic Enforcement Act (Proposition 65)
This product does not contain any chemicals known to State of California to cause cancer, birth defects or any other
harm.

16. OTHER INFORMATION

NFPA Rating

Health
Fire
Instability
Special

nmooo

HMIS Rating

Health
Flammability
Physical hazard

woo

Prepared by : Air Products and Chemicals, Inc. Global EH&S Product Safety Department

Telephone : (602)282-1000
Preparation Date : 11/03/2018

For additional information, please visit our Product Stewardship web site at
http://www.airproducts.com/productstewardship/
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SECTION 1. PRODUCT AND COMPANY IDENTIFICATION
Material name Zep Big Orange-E

000000000000048599

Manufacturer or supplier's details

Material number

Company : ZepInc.

Address ;350 Joe Frank Harris Parkway, SE
Emerson, GA 30137

Telephone . 404-352-1680

Emergency telephone numbers

For SDS Information Compliance Services 1-877-428-9937

For a Medical Emergency 877-541-2016 Toll Free - All Calls Recorded

For a Transportation : CHEMTREC: 800-424-9300 - All Calls Recorded.
Emergency In the District of Columbia 202-483-7616

Recommended use of the chemical and restrictions on use

Recommended use . Degreaser

SECTION 2. HAZARDS IDENTIFICATION

Emergency Overview

Appearance liquid
Colour clear, orange
Odour strong

GHS Classification

Flammable liquids : Category 4
Skin irritation . Category 2
Eye irritation : Category 2A
Skin sensitisation : Category 1
Aspiration hazard . Category 1
GHS label elements

Hazard pictograms

Signal word Danger

Hazard statements

H227 Combustible liquid.

H304 May be fatal if swallowed and enters airways.
H315 Causes skin irritation.

H317 May cause an allergic skin reaction.

H319 Causes serious eye irritation.
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Precautionary statements

Prevention:

P210 Keep away from heat/sparks/open flames/hot surfaces.
No smoking.

P261 Avoid breathing dust/ fume/ gas/ mist/ vapours/ spray.
P264 Wash skin thoroughly after handling.

P272 Contaminated work clothing should not be allowed out of
the workplace.

P280 Wear protective gloves/ eye protection/ face protection.
Response:

P301 + P310 IF SWALLOWED: Immediately call a POISON
CENTER/doctor.

P302 + P352 IF ON SKIN: Wash with plenty of soap and water.
P305 + P351 + P338 IF IN EYES: Rinse cautiously with water
for several minutes. Remove contact lenses, if present and
easy to do. Continue rinsing.

P331 Do NOT induce vomiting.

P333 + P313 If skin irritation or rash occurs: Get medical
advice/ attention.

P337 + P313 If eye irritation persists: Get medical advice/
attention.

P362 Take off contaminated clothing and wash before reuse.
P370 + P378 In case of fire: Use dry sand, dry chemical or
alcohol-resistant foam to extinguish.

Storage:

P403 + P235 Store in a well-ventilated place. Keep cool.
Disposal:

P501 Dispose of contents/container in accordance with local
regulation.

Substance / Mixture

Hazardous components

SECTION 3. COMPOSITION/INFORMATION ON INGREDIENTS

Mixture

Chemical name CAS-No. Concentration [%]
Distillates (petroleum), hydrotreated light 64742-47-8 >=50-<70
d-limonene 5989-27-5 >=30- <50
4-Nonylphenol branched, ethoxylated 127087-87-0 >=5-<10
p-mentha-1,4-diene 99-85-4 >=1-<5

linalool 78-70-6 >=1-<5

The exact percentages of disclosed substances are withheld as trade secrets.

SECTION 4. FIRST AID MEASURES

General advice

Move out of dangerous area.

Show this safety data sheet to the doctor in attendance.
Symptoms of poisoning may appear several hours later.

If inhaled

Do not leave the victim unattended.

If unconscious, place in recovery position and seek medical
advice.
If symptoms persist, call a physician.
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In case of skin contact

In case of eye contact

If swallowed

Most important symptoms
and effects, both acute and
delayed

Notes to physician

If skin irritation persists, call a physician.

Wash off immediately with plenty of water for at least 15
minutes.

Remove contaminated clothing and shoes.

Wash contaminated clothing before reuse.

Rinse immediately with plenty of water, also under the eyelids,
for at least 15 minutes.

Remove contact lenses.

Protect unharmed eye.

Keep eye wide open while rinsing.

If eye irritation persists, consult a specialist.

Keep respiratory tract clear.

DO NOT induce vomiting unless directed to do so by a
physician or poison control center.

Never give anything by mouth to an unconscious person.
If symptoms persist, call a physician.

Take victim immediately to hospital.

Effects are dependent on exposure (dose, concentration,

contact time).

Effects are immediate and delayed.

Symptoms may include irritation, redness, pain, and rash.
Symptoms may include shortness of breath, dry cough, and
irritation of the nose, eyes, lips, mouth, and throat.

May be fatal if swallowed and enters airways.

Causes skin irritation.

Causes serious eye irritation.

Review section 2 of SDS to see all potential hazards.

: Treat symptomatically. Symptoms may be delayed.

SECTION 5. FIREFIGHTING MEASURES

Suitable extinguishing media

Unsuitable extinguishing
media

Specific hazards during
firefighting
Hazardous combustion

products

Specific extinguishing
methods

Further information

Dry chemical
Water spray
Foam

High volume water jet

Do not allow run-off from fire fighting to enter drains or water
courses.

Carbon dioxide (CO2)

Carbon monoxide

Smoke

Use extinguishing measures that are appropriate to local
circumstances and the surrounding environment.

Fire residues and contaminated fire extinguishing water must
be disposed of in accordance with local regulations.
Collect contaminated fire extinguishing water separately. This
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Special protective equipment
for firefighters

must not be discharged into drains.

For safety reasons in case of fire, cans should be stored
separately in closed containments.

Use a water spray to cool fully closed containers.

. Wear self-contained breathing apparatus for firefighting if

necessary.

SECTION 6. ACCIDENTAL RELEASE MEASURES

Personal precautions,
protective equipment and
emergency procedures

Environmental precautions

Methods and materials for
containment and cleaning up

Use personal protective equipment.
Ensure adequate ventilation.

Remove all sources of ignition.
Evacuate personnel to safe areas.
Material can create slippery conditions.

Prevent product from entering drains.

Prevent further leakage or spillage if safe to do so.

If the product contaminates rivers and lakes or drains inform
respective authorities.

Keep in suitable, closed containers for disposal.
Clean contaminated floors and objects thoroughly while
observing environmental regulations.

SECTION 7. HANDLING AND STORAGE

Advice on safe handling

Conditions for safe storage

Materials to avoid

. Avoid formation of aerosol.

Do not breathe vapours/dust.

Avoid exposure - obtain special instructions before use.
Avoid contact with skin and eyes.

For personal protection see section 8.

Smoking, eating and drinking should be prohibited in the
application area.

Provide sufficient air exchange and/or exhaust in work rooms.
Dispose of rinse water in accordance with local and national
regulations.

Persons susceptible to skin sensitisation problems or asthma,
allergies, chronic or recurrent respiratory disease should not
be employed in any process in which this mixture is being
used.

No smoking.

Keep in a well-ventilated place.

Containers which are opened must be carefully resealed and
kept upright to prevent leakage.

Observe label precautions.

Electrical installations / working materials must comply with
the technological safety standards.

Keep away from oxidizing agents and strongly acid or alkaline
materials.
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SECTION 8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Components with workplace control parameters

Components CAS-No. Value type Control Basis
(Form of parameters /
exposure) Permissible
concentration
Distillates (petroleum), 64742-47-8 TWA 500 ppm OSHA Z-1
hydrotreated light 2,000 mg/m3
TWA 400 ppm OSHA PO
1,600 mg/m3
TWA (Mist) 5 mg/m3 OSHA Z-1
TWA (Mist) 5 mg/m3 OSHA PO
TWA (Mist) 5 mg/m3 NIOSH REL
ST (Mist) 10 mg/m3 NIOSH REL
PEL 5 mg/m3 CAL PEL
(particulate)
d-limonene 5989-27-5 TWA 30 ppm US WEEL

Engineering measures

Personal protective equipment

Respiratory protection
required.

Hand protection
Material
Remarks

Protective gloves

. effective ventilation in all processing areas

No personal respiratory protective equipment normally

The suitability for a specific workplace should be discussed

with the producers of the protective gloves.

Eye protection Ensure that eyewash stations and safety showers are close to
the workstation location.
Tightly fitting safety goggles
Skin and body protection Impervious clothing
Choose body protection according to the amount and
concentration of the dangerous substance at the work place.
Protective measures : Wear suitable protective equipment.

When using do not eat, drink or smoke.
Hygiene measures : When using do not eat or drink.

When using do not smoke.

Wash hands before breaks and at the end of workday.

SECTION 9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance : liquid
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Colour : clear, orange
Odour . strong
Odour Threshold No data available
pH : 65-7.0
Melting point/freezing point No data available
Boiling point 170 °C
Flash point : 62.8°C

Evaporation rate

Upper explosion limit
Lower explosion limit
Vapour pressure
Relative vapour density
Density

Bulk density
Solubility(ies)

Water solubility

Solubility in other solvents

Partition coefficient: n-
octanol/water

Auto-ignition temperature

Thermal decomposition

Viscosity
Viscosity, dynamic

Viscosity, kinematic

Method: closed cup

No data available
No data available
No data available
1.333 hPa

No data available

: 0.826 g/cm3

No data available

: emulsifiable

not determined

No data available

not determined

No data available

No data available

: 5.3 mm2/s (20 °C)

Reactivity
Chemical stability

Possibility of hazardous
reactions

Conditions to avoid

Incompatible materials

SECTION 10. STABILITY AND REACTIVITY

. Stable

. Stable under normal conditions.

: Vapours may form explosive mixture with air.

No decomposition if stored and applied as directed.

Heat, flames and sparks.

. Strong oxidizing agents

Strong acids
Bases
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Hazardous decomposition : Carbon oxides
products

SECTION 11. TOXICOLOGICAL INFORMATION

Potential Health Effects

Aggravated Medical : None known.
Condition
Symptoms of Overexposure . Effects are dependent on exposure (dose, concentration,

contact time).

Effects are immediate and delayed.

Symptoms may include irritation, redness, pain, and rash.
Symptoms may include shortness of breath, dry cough, and
irritation of the nose, eyes, lips, mouth, and throat.

Carcinogenicity:

IARC No component of this product present at levels greater than or
equal to 0.1% is identified as probable, possible or confirmed
human carcinogen by IARC.

ACGIH No component of this product present at levels greater than or
equal to 0.1% is identified as a carcinogen or potential
carcinogen by ACGIH.

OSHA No component of this product present at levels greater than or
equal to 0.1% is on OSHA'’s list of regulated carcinogens.

NTP No component of this product present at levels greater than or
equal to 0.1% is identified as a known or anticipated carcinogen
by NTP.

Acute toxicity

Product:

Acute oral toxicity . Acute toxicity estimate : > 5,000 mg/kg
Method: Calculation method

Acute dermal toxicity . Acute toxicity estimate : 4,199 mg/kg

Method: Calculation method

Components:
Distillates (petroleum), hydrotreated light:
Acute oral toxicity : LD50 Rat: > 5,000 mg/kg

Acute inhalation toxicity : LC50 Rat: > 4.6 mgl/l
Exposure time: 6 h

Acute dermal toxicity : LD50 Rat: > 2,000 mg/kg

d-limonene:
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Acute oral toxicity

Acute dermal toxicity

LD50 Oral Rat: 4,400 mg/kg

LD50 Dermal Rabbit: > 5,000 mg/kg

4-Nonylphenol branched, ethoxylated:

Acute oral toxicity
Acute dermal toxicity

Skin corrosion/irritation
Product:

Remarks: Irritating to skin.

Serious eye damage/eye irritation
Product:

Remarks: Irritating to eyes.

Respiratory or skin sensitisation

Product:

Remarks: Causes sensitisation.

Germ cell mutagenicity
No data available
Carcinogenicity

No data available

Reproductive toxicity

No data available

STOT - single exposure

No data available

STOT - repeated exposure
No data available
Aspiration toxicity

No data available

Further information

Product:

LD50 Oral Rat: 16,000 mg/kg

LD50 Rabbit: 2,573 mg/kg

Remarks: Solvents may degrease the skin.

Components:

Distillates (petroleum), hydrotreated light:

Remarks: No data available
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SECTION 12. ECOLOGICAL INFORMATION

Ecotoxicity

No data available
Persistence and degradability

No data available
Bioaccumulative potential

Product:

Partition coefficient: n- : Remarks: No data available
octanol/water

Mobility in soil
No data available
Other adverse effects

No data available

Product:
Regulation 40 CFR Protection of Environment; Part 82 Protection of
Stratospheric Ozone - CAA Section 602 Class |
Substances
Remarks This product neither contains, nor was manufactured
with a Class | or Class Il ODS as defined by the U.S.
Clean Air Act Section 602 (40 CFR 82, Subpt. A, App.A
+ B).
Additional ecological : Not applicable
information

Components:
Distillates (petroleum), hydrotreated light :

Additional ecological : No data available
information

SECTION 13. DISPOSAL CONSIDERATIONS

Disposal methods

Waste from residues : Dispose of in accordance with local regulations.
The product should not be allowed to enter drains, water
courses or the soil.

Do not contaminate ponds, waterways or ditches with
chemical or used container.

Contaminated packaging : Empty remaining contents.
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Dispose of as unused product.
Do not re-use empty containers.
Do not burn, or use a cutting torch on, the empty drum.

SECTION 14. TRANSPORT INFORMATION

Transportation Regulation: 49 CFR (USA):
UN1993, COMBUSTIBLE LIQUIDS, N.O.S.,, CBL,

Transportation Regulation: IMDG (Vessel):
NOT REGULATED AS DANGEROUS GOODS OR HAZARDOUS MATERIAL

Transportation Regulation: IATA (Cargo Air):
NOT REGULATED AS DANGEROUS GOODS OR HAZARDOUS MATERIAL

Transportation Regulation: IATA (Passenger Air):
NOT REGULATED AS DANGEROUS GOODS OR HAZARDOUS MATERIAL

Transportation Regulation: TDG (Canada):
NOT REGULATED AS DANGEROUS GOODS OR HAZARDOUS MATERIAL

The product as delivered to the customer conforms to packaging requirements for shipment by road
under US Department of Transportation (DOT) regulations. Additional transportation classifications
noted above are for reference only, and not a certification or warranty of the suitability of the packaging
for shipment under these alternative transport regulations.

SECTION 15. REGULATORY INFORMATION

TSCA list : No substances are subject to a Significant New Use Rule.

No substances are subject to TSCA 12(b) export notification
requirements.

EPCRA - Emergency Planning and Community Right-to-Know Act
CERCLA Reportable Quantity
This material does not contain any components with a CERCLA RQ.
SARA 304 Extremely Hazardous Substances Reportable Quantity
This material does not contain any components with a section 304 EHS RQ.
SARA 311/312 Hazards : Flammable (gases, aerosols, liquids, or solids)
Skin corrosion or irritation
Serious eye damage or eye irritation

Respiratory or skin sensitisation
Aspiration hazard
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SARA 302 : No chemicals in this material are subject to the reporting
requirements of SARA Title Ill, Section 302.

SARA 313 : This material does not contain any chemical components with
known CAS numbers that exceed the threshold (De Minimis)
reporting levels established by SARA Title Ill, Section 313.

California Prop. 65

WARNING: This product can expose you to chemicals
including 7-methyl-3-methyleneocta-1,6-diene, which is/are
known to the State of California to cause cancer. For more
information go to www.P65Warnings.ca.gov.

The components of this product are reported in the following inventories:

DSL All components of this product are on the Canadian DSL
TSCA On TSCA Inventory

For information on the country notification status for other regions please contact the
manufacturer’s regulatory group.

Inventory Acronym and Validity Area Legend:

TSCA (USA), DSL (Canada), NDSL (Canada)

SECTION 16. OTHER INFORMATION
Further information

NFPA: HMIS il

Flammability

HEALTH 2

2

FLAMMABILITY 2

PHYSICAL HAZARD 0

0 = not significant, 1 =Slight,
2 = Moderate, 3 = High
4 = Extreme, * = Chronic

Health
Ayngessuj

Special hazard.

OSHA - GHS Label Information:
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Hazard pictograms

Signal word : Danger:

Hazard statements : Combustible liquid. May be fatal if swallowed and enters airways. Causes skin irritation.
May cause an allergic skin reaction. Causes serious eye irritation.

Precautionary statements
Prevention: Keep away from heat/sparks/open flames/hot surfaces. No smoking. Avoid
breathing dust/ fume/ gas/ mist/ vapours/ spray. Wash skin thoroughly after handling.
Contaminated work clothing should not be allowed out of the workplace. Wear
protective gloves/ eye protection/ face protection.
Response: IF SWALLOWED: Immediately call a POISON CENTER/doctor. IF ON
SKIN: Wash with plenty of soap and water. IF IN EYES: Rinse cautiously with water for
several minutes. Remove contact lenses, if present and easy to do. Continue rinsing.
Do NOT induce vomiting. If skin irritation or rash occurs: Get medical advice/ attention.
If eye irritation persists: Get medical advice/ attention. Take off contaminated clothing
and wash before reuse. In case of fire: Use dry sand, dry chemical or alcohol-resistant
foam to extinguish.
Storage: Store in a well-ventilated place. Keep cool.
Disposal: Dispose of contents/container in accordance with local regulation.

Version: 3.0
Revision Date: 01/23/2018
Print Date: 04/23/2018

We believe the statements, technical information and recommendations contained herein are
reliable, but they are given without warranty or guarantee of any kind. The information in this
document applies to this specific material as supplied. It may not be valid for this material if it
is used in combination with any other materials. Users should make their own investigations
to determine the suitability and applicability of the information for their particular purposes.
This SDS has been prepared by the Compliance Services organization supporting this
manufacturer, supplier or distributor.

Zep Inc. markets products under well recognized and established brand names such as Zep®,
Zep Commercial®,Zep Professional®, Enforcer®, National Chemical™, Selig™, Misty®, Next
Dimension™, Petro®, i-Chem®, TimeMist®, TimeWick™, MicrobeMax®, Country Vet®,
Konk®, Original Bike Spirits®, Blue Coral®, Black Magic®, Rain-X®, Niagara National™, FC
Forward Chemicals®,Rexodan®, Mykal™, and a number of private labeled brands.
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‘CIMCOOL Material Safety Data Sheet
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CIMSTAR® 60XL

METALWORKING FLUID CONCENTRATE
DATE EFFECTIVE: 11-13-2008

1 CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Manufacturer: Milacron Marketing Company, Global Industrial Fluids
3000 Disney Street
Cincinnati, OH 45209 United States

Emergency: Telephone (USA): 1-800-424-9300 (CHEMTREC)

Telephone (Outside USA): 1-703-627-3887 (CHEMTREC)
General Information: Telephone: 1-513-458-8199
Generic Name: Water Soluble Metalworking Fluid Concentrate

2 EMERGENCY INFORMATION

Product is alkaline. Product is a primary eye irritant. Highway spills could result in slippery
conditions. No other significant health effects are associated with this material.

3 POTENTIAL HEALTH EFFECTS OF DIRECT EXPOSURE

Product Product at Use Dilution
Inhalation: Not Applicable Extended exposure to mist may cause upper
respiratory irritation.
Eye Contact: Product is a primary eye irritant. Will cause stinging sensation in the eye.
Skin Contact: Product is not a primary skin imritant. Not irritating to the skin when used as directed and

good personal hygiene is practiced.

Ingestion: Not orally toxic. Swallowing small quantities may cause diarrhea,
nausea or vomiting.

Medical Conditions generally aggravated by exposure

May aggravate existing skin irritation where further defatting or skin penetration could occur.

Skin irritation (redness and dryness of hands) may be experienced when the diluted product has been
contaminated by certain oils, by dissolved metals, or when mix ratio is too strong. When problems
occur, use of water-resistant barrier creams may be a temporary control measure. Contact Milacron
Marketing Company, Global Industrial Fluids Technical Services at 1-513-458-8199 for specific
recommendations.

When used in applications generating high levels of mist, operator exposure can be minimized by
proper ventilation, use of mist collectors or splash guards, as appropriate. If there is doubt about
actual mist levels present, monitoring should be conducted. Contact Milacron Marketing Company,
Global Industrial Fluids at 1-513-458-8199 for specific recommendations.

Carcinogen Listings: NTP: No IARC: No OSHA: No

Material Name: CIMSTAR® 60XL Effective Date: 11-13-2008



Acute

Eye injury may result from contact with product. Skin irritation can result from improper use and
handling of product.

4 EMERGENCY AND FIRST AID PROCEDURES
Eyes
In case of eye contact, flush immediately with running water for at least 15 minutes, and get prompt
medical attention.
Skin Contact

For skin contact flush with large amounts of water while removing contaminated clothing. Remove
contaminated shoes and clothing and launder before reuse.

Diluted product is not irritating to the skin when used as recommended and good personal hygiene is
practiced.

Ingestion
If the material is swallowed, get immediate medical attention or advice. DO NOT INDUCE VOMITING.

Give two glasses of water or milk. Inmediately contact a physician and obtain treatment. Swallowing
small quantities of diluted product may cause nausea, diarrhea or abdominal distress.

Inhalation
Inhalation can occur in applications where high mist levels are generated. OSHA has set a PEL of 15
mg/m? for any airborne particulate as a nuisance level of exposure. NIOSH has set a REL of 0.5 mg/m?®

for metalworking fluid mist. if symptoms are experienced, remove source of contamination or move
victim to fresh air. If symptoms persist, get medical attention.

5 CONTROL MEASURES

Respiratory protection
Product is not volatile.

in applications where time-weighted exposures are 0.5 to 5 mg/m®, mist reduction through improved
ventilation, mist collection or process modification is recommended by NIOSH. Where this is not
possible, NIOSH recommends the use of any air purifying, half-mask respirator including a disposable
respirator, equipped with any P- or R-series particulate filter. If the average exposure will exceed 5
mg/m?, NIOSH recommends use of a powered, air-purifying respirator equipped with a hood or helmet
and a HEPA filter. If respiratory problems are present when mist levels are < 0.5 mg/m?, respiratory
protection should be based on the individual recommendation of a qualified health care provider.

Caution

The appropriate use and type of respirator is dependent upon use of the product and local operating
conditions.

Ventilation

For most applications, adequate shop ventilation is needed. However, when high mist levels are
generated or where machines are close together or ventilation is inadequate, operators may
experience respiratory imtation. For such applications, use of splash guards or mist collectors is
recommended.

Eye protection

Proper metalworking plant eye protection required when handling product concentrate.
Other protective clothing or equipment

Use effective metalworking plant protective clothing as appropriate.

Material Name: CIMSTAR® 60XL Effective Date: 11-13-2008



Good personal hygiene should always be followed.
Protective Gloves
Impervious gloves, such as nitrile gloves, are recommended when handling product concentrate.

6 HAZARDOUS INGREDIENTS / IDENTITY INFORMATION

These ingredients may contribute to the acute product hazards listed under the Potential Health
Effects section. Other substances, not hazardous under the OSHA Hazard Communication
Standard, may be present. Further composition information may be available to health professionals
as provided in the Standard.

Component CAS # Percent
SEVERELY-HYDROTREATED NAPHTHENIC 64742-52-5 10 - 30
PETROLEUM DISTILLATES

MONOETHANOLAMINE 14143-5 1-5
SODIUM ALKYLBENZENE SULFONATE 78330-12-8 1-5
MONOISOPROPANOLAMINE 78-96-6 1-5
ALKOXYLATED LINEAR ALCOHOLS 69227-21-0 1-5
NONYLPHENOL ETHOXYLATE 9016-45-9 1-5
SYNTHETIC SODIUM SULFONATE 93820-59-8 1-5

7 FIRE AND EXPLOSION HAZARD DATA

Extinguishing Media

Not Applicable

Hazardous Combustion Products

Smoke, fumes, oxides of nitrogen, hydrogen chloride, and oxides of carbon
Flash Point: Not Applicable

Lower Explosive Limit: Not Applicable

Upper Explosive Limit: Not Applicable

HMIS RATINGS

Health 1
Flammability Classification 0
Reactivity 0
NFPA RATINGS

Health 1
Flammability Classification 0
Reactivity 0

8 ACCIDENTAL RELEASE MEASURES

Contain the spill, collect on absorbent material, and discard as dictated by Federal, state and local
regulations that may apply. Flush area thoroughly with water.

Reportable Quantity: None

Material Name: CIMSTAR® 60XL Effective Date: 11-13-2008
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WAS I E DISPOSAL

For Used Product

Disposal procedures must comply with local, county, state and Federal regulations. If pre-treatment is
needed, ultrafiltration, emulsion breaking or evaporation may be used. Contact Milacron Marketing
Company, Global Industrial Fluids at 1-513-458-8199 for assistance.

For Unused Product

Product is not a hazardous waste as defined under 40 CFR 261. Contact Milacron Marketing
Company, Global Industrial Fluids at 1-513-458-8199 for assistance.

Empty Containers

Empty containers will contain a residue which is not considered a hazardous waste under RCRA
regulations. Drums can be drained to a "drip dry" condition by inversion and can be offered for
recycling or scrap.

10 HANDLING AND STORAGE

Avoid all contact of product with eyes or skin. Wash thoroughly after handling. Do not swallow. Do not
store product concentrate in direct sunlight or elevated temperatures. Use only as recommended by
Milacron Marketing Company, Global Industrial Fluids . If frozen, product separates. Thaw
completely at room temperature and stir thoroughly prior to use.

Other Precautions

Contains amines. Do not add sodium nitrite or other nitrosating agents to this product because
suspected cancer-causing nitrosamines may be formed.

11 PHYSICAL / CHEMICAL CHARACTERISTICS
Boiling Point: 212 °F (100 °C)
Specific Gravity: 1.04
Evaporation Rate: Like water when diluted
Solubility (H20): 100 % Miscible
Volatile Organic Content (by 8 %

ASTM D2369):

pH (Concentrate): 9.6

pH (Mix): 8.8 @ 5%
Recommended Starting 5%

Dilution:

Appearance/Odor: Clear/Chemical

12 REACTIVITY
Stability

Stable under normal conditions.
Conditions to avoid

Use as directed.

Materials to avoid

Avoid contact with strong acids or oxidizers to product.
Hazardous Polymerization

Will not occur.

Material Name: CIMSTAR® 60XL Effective Date: 11-13-2008



Smoke, fumes, oxides of nitrogen, hydrogen chloride, and oxides of carbon

13 TRANSPORTATION INFORMATION

BY LAND
Hazardous Materials Description and Proper Shipping Name (49 CFR 172.101)
Not a Hazardous Material

BY AIR OR VESSEL
Hazardous Materials Description and Proper Shipping Name (49 CFR 172.101)
Not a Hazardous Material

14 REGULATORY INFORMATION

EXPOSURE GUIDELINES

REGULATED MATERIAL NIOSHREL OSHAPEL OSHASTEL ACGIHTLV ACGIH STEL
MONOETHANOLAMINE 3 ppm 6 ppm 3 ppm 6 ppm
METALWORKING FLUID MIST 0.5 mg/m?

MINERAL OIL (MIST) 5 mg/m3 5 mg/m? 5 mg/m?

CERCLA

No components of this product are present at levels which require reporting under 40 CFR 302 .4.
EPCRA (SARA) TITLE lll Extremely Hazardous Substances (302): None

Hazardous Substances (311/312)

Product is a hazardous substance as defined under the OSHA Hazard Communication Standard and
may be reportable under the provisions of SARA Sections 311 and 312.

HAZARD CATEGORIES

Acute Health: Yes

Chronic Health: No

Fire: No

Sudden Release of Pressure: No
Reactive: No

RCRA

Product concentrate does not meet the definition of a hazardous waste as defined under 40 CFR 261.
it is possible that in use, the product may be contaminated by metals or by chlorinated solvents and
the final waste may meet the TCLP definition. Each facility should assess each waste stream to
determine if the used fluid should be treated as a hazardous waste.

TSCA
The ingredients of this product are on the TSCA inventory.
State Right to Know

Many states have enacted Community Right-To-Know laws which require information beyond that
mandated by federal laws. Since some of these laws are inconsistent with the federal laws, the
information in this sheet may not fully meet the requirements of every state.

Toxic Substances (313)
Component CAS # Max % Comments
None %

Material Name: CIMSTAR® 60XL Effective Date: 11-13-2008

PTINOANA A



ACGIH
CAS
CERCLA
CFR
cocC
DOT
EPCRA
IARC
NIOSH
NTP
OSHA
PEL
RCRA
REC
REL
SARA
STEL
TCLP
TLV
TSCA
voC

Disclaimer

American Conference of Governmental Industrial Hygenists
Chemical Abstracts Service

Comprehensive Environmental Response Compensation and Liability Act
Code of Federal Regulations

Cleveland Open Cup

Department of Transportation

Emergency Planning and Community Right-to-Know Act (aka SARA)
International Agency for Research on Cancer

National Institute for Occupational Safety and Health
National Toxicology Program

Occupational Safety and Health Administration

Permissible Exposure Limit

Resource Conservation and Recovery Act

Recommended

Recommended Exposure Limit

Superfund Amendments and Reauthorization Act
Short-Term Exposure Limit

Toxicity Characteristics Leaching Procedure

Threshold Limit Value

Toxic Substances Control Act

Volatile Organic Compounds

NOTE: The opinions expressed herein are those of qualified experts within Milacron Marketing
Company, Global Industrial Fluids and of their suppliers. We believe that the information contained
herein is current as of the date of this Material Safety Data Sheet. Since the use of this information and
of these opinions and the condition and use of the product are not within the control of Milacron
Marketing Company, Global Industrial Fluids , it is the user's obligation to determine the conditions of
safe use of the product.

Material Name: CIMSTAR® 60XL Effective Date: 11-13-2008
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SECTION 1. PRODUCT AND COMPANY IDENTIFICATION

Material name . CHERRY BOMB

Material number : 000000000000095124

Manufacturer or supplier's details

Company : ZepInc.

Address ;350 Joe Frank Harris Parkway, SE

Emerson, GA 30137

Telephone . 404-352-1680

Emergency telephone numbers

For SDS Information :  Compliance Services 1-877-428-9937

For a Medical Emergency :  877-541-2016 Toll Free - All Calls Recorded

For a Transportation : CHEMTREC: 800-424-9300 - All Calls Recorded.

Emergency In the District of Columbia 202-483-7616

Recommended use of the chemical and restrictions on use

Recommended use . Hand Care

SECTION 2. HAZARDS IDENTIFICATION

Emergency Overview

Appearance viscous, liquid
Colour red
Odour like fruit

GHS Classification
Not a hazardous substance or mixture.
GHS label elements

Not a hazardous substance or mixture.

SECTION 3. COMPOSITION/INFORMATION ON INGREDIENTS

Substance / Mixture : Mixture

Hazardous components

Chemical name CAS-No. Concentration [%]
Distillates (petroleum), hydrotreated light 64742-47-8 >=20-<30
4-Nonylphenol branched, ethoxylated 127087-87-0 >=10-<20
2-aminoethanol Tallate 68440-25-5 >=1-<5

White mineral oil (petroleum) 8042-47-5 >=1-<5
Solvent naphtha (petroleum), heavy aliph. 64742-96-7 >=1-<5
Poly(oxy-1,2-ethanediyl), .alpha.-hydro-.omega.- | 25322-68-3 >=1-<5
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| hydroxy-Ethane-1,2-diol, ethoxylated | |

The exact percentages of disclosed substances are withheld as trade secrets.

SECTION 4. FIRST AID MEASURES

General advice : Move out of dangerous area.
Show this safety data sheet to the doctor in attendance.
Do not leave the victim unattended.

If inhaled . If unconscious, place in recovery position and seek medical
advice.
If symptoms persist, call a physician.

In case of skin contact : This product is formulated for use on skin but should always
be immediately washed off with plenty of water. Discontinue
use if irritation and redness develop. If conditions persist for
more than 72 hours, consult a physician.

In case of eye contact : Rinse immediately with plenty of water for at least 15 minutes.
Remove contact lenses.
Protect unharmed eye.
Keep eye wide open while rinsing.
If eye irritation persists, consult a specialist.

If swallowed . Keep respiratory tract clear.
DO NOT induce vomiting unless directed to do so by a
physician or poison control center.
Never give anything by mouth to an unconscious person.
If symptoms persist, call a physician.

Most important symptoms : Effects may be delayed, symptoms may include minor eye or
and effects, both acute and skin irritation.

delayed Overexposure may cause mild eye or skin irritation.

Notes to physician . Treat symptomatically. Symptoms may be delayed.

SECTION 5. FIREFIGHTING MEASURES

Suitable extinguishing media : Alcohol-resistant foam
Carbon dioxide (CO2)
Dry chemical
Water spray jet
Unsuitable extinguishing : High volume water jet
media
Specific hazards during : Do not allow run-off from fire fighting to enter drains or water
firefighting courses.
Hazardous combustion : Carbon dioxide (CO2)
products Carbon monoxide
Smoke

Specific extinguishing : Use extinguishing measures that are appropriate to local
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methods circumstances and the surrounding environment.
Further information : Collect contaminated fire extinguishing water separately. This

must not be discharged into drains.
Fire residues and contaminated fire extinguishing water must
be disposed of in accordance with local regulations.

Special protective equipment : Wear self-contained breathing apparatus for firefighting if
for firefighters necessary.

SECTION 6. ACCIDENTAL RELEASE MEASURES

Personal precautions, : Material can create slippery conditions.
protective equipment and Use non-slip safety shoes in areas where spills or leaks can
emergency procedures occur.

Refer to protective measures listed in sections 7 and 8.

Environmental precautions : Prevent product from entering drains.
Prevent further leakage or spillage if safe to do so.
If the product contaminates rivers and lakes or drains inform
respective authorities.

Methods and materials for : Wipe up with absorbent material (e.g. cloth, fleece).
containment and cleaning up Keep in suitable, closed containers for disposal.

SECTION 7. HANDLING AND STORAGE

Advice on safe handling : Avoid contact with eyes.
For personal protection see section 8.
Smoking, eating and drinking should be prohibited in the
application area.
Dispose of rinse water in accordance with local and national
regulations.

Conditions for safe storage : Keep container tightly closed in a dry and well-ventilated
place.
Containers which are opened must be carefully resealed and
kept upright to prevent leakage.

Materials to avoid : Oxidizing agents

SECTION 8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Components with workplace control parameters

Components CAS-No. Value type Control Basis
(Form of parameters /
exposure) Permissible
concentration
Distillates (petroleum), 64742-47-8 TWA 500 ppm OSHA Z-1
hydrotreated light 2,000 mg/m3
TWA 400 ppm OSHA PO
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1,600 mg/m3

TWA (Mist) 5 mg/m3 OSHA Z-1
TWA (Mist) 5 mg/m3 OSHA PO
TWA (Mist) 5 mg/m3 NIOSH REL
ST (Mist) 10 mg/m3 NIOSH REL
PEL 5 mg/m3 CAL PEL
(particulate)

White mineral oil (petroleum) 8042-47-5 TWA (Mist) 5 mg/m3

STEL (Mist) 10 mg/m3

TWA (Mist) 5 mg/m3 OSHA Z-1
TWA 5 mg/m3 ACGIH
(Inhalable

fraction)

TWA (Mist) 5 mg/m3 OSHA PO
TWA (Mist) 5 mg/m3 NIOSH REL
ST (Mist) 10 mg/m3 NIOSH REL
PEL 5 mg/m3 CAL PEL

(particulate)

.alpha.-hydro-.omega.-
hydroxy-Ethane-1,2-diol,
ethoxylated

Poly(oxy-1,2-ethanediyl), 25322-68-3 TWA 10 mg/m3 US WEEL

(aerosol)

10 mg/m3 US WEEL

Engineering measures

Personal protective equipment

Respiratory protection

Hand protection
Remarks

Eye protection

Skin and body protection

Hygiene measures

. effective ventilation in all processing areas

No personal respiratory protective equipment normally
required.

No special protection is required.

Eye protection is not required while washing with this product.
In the workplace, the use of safety glasses is recommended to
avoid eye exposure during the handling of containers or
during spill clean-up.

No special protection is required.

: When using do not eat or drink.

When using do not smoke.
Wash hands before breaks and at the end of workday.

SECTION 9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance

Colour
Odour

: viscous, liquid

. red
. like fruit
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Odour Threshold No data available
pH : 7-8
Melting point/freezing point No data available
Boiling point No data available
Flash point >903.3°C
Method: TCC

Evaporation rate

Upper explosion limit
Lower explosion limit
Vapour pressure
Relative vapour density
Density

Solubility(ies)

Water solubility

Solubility in other solvents

Partition coefficient: n-
octanol/water

Auto-ignition temperature

Thermal decomposition

Viscosity

Viscosity, kinematic

No data available
No data available
No data available
No data available

No data available

: 0.96 g/cm3

: slightly soluble

not determined
No data available
not determined

No data available

> 25 mm2/s (40 °C)

Reactivity

Chemical stability
Possibility of hazardous
reactions

Conditions to avoid

Incompatible materials

Hazardous decomposition
products

SECTION 10. STABILITY AND REACTIVITY

. Stable

Stable under normal conditions.

No decomposition if stored and applied as directed.

No data available
Oxidizing agents

Carbon oxides

Potential Health Effects

SECTION 11. TOXICOLOGICAL INFORMATION




ANl 1 WAL OINILL]

Zep
CHERRY BOMB
Version 5.1

Revision Date 02/27/2018 Print Date 09/20/2018

Aggravated Medical
Condition
Symptoms of Overexposure

Carcinogenicity:
IARC

ACGIH

OSHA

NTP

Acute toxicity

Product:

Acute oral toxicity

Acute dermal toxicity

Components:

None known.

Effects may be delayed, symptoms may include minor eye or
skin irritation.

No component of this product present at levels greater than or
equal to 0.1% is identified as probable, possible or confirmed
human carcinogen by IARC.

No component of this product present at levels greater than or
equal to 0.1% is identified as a carcinogen or potential
carcinogen by ACGIH.

No component of this product present at levels greater than or
equal to 0.1% is on OSHA'’s list of regulated carcinogens.

No component of this product present at levels greater than or
equal to 0.1% is identified as a known or anticipated carcinogen
by NTP.

: Acute toxicity estimate : > 5,000 mg/kg
Method: Calculation method

: Acute toxicity estimate : > 5,000 mg/kg
Method: Calculation method

Distillates (petroleum), hydrotreated light:

Acute oral toxicity

Acute inhalation toxicity

Acute dermal toxicity

LD50 Rat: > 5,000 mg/kg

LC50 Rat: > 4.6 mg/l
Exposure time: 6 h

LD50 Rat: > 2,000 mg/kg

4-Nonylphenol branched, ethoxylated:

Acute oral toxicity

Acute dermal toxicity

Skin corrosion/irritation

Product:

Result: No skin irritation

Serious eye damage/eye irritation

Product:

LD50 Oral Rat: 16,000 mg/kg

LD50 Rabbit: 2,573 mg/kg
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Result: No eye irritation

Respiratory or skin sensitisation
No data available

Germ cell mutagenicity

No data available
Carcinogenicity

No data available

Reproductive toxicity

No data available

STOT - single exposure

No data available

STOT - repeated exposure
No data available
Aspiration toxicity

No data available

Further information
Product:

Remarks: No data available

Components:
Distillates (petroleum), hydrotreated light:

Remarks: No data available

SECTION 12. ECOLOGICAL INFORMATION

Ecotoxicity

No data available
Persistence and degradability

No data available
Bioaccumulative potential

Product:

Partition coefficient: n- : Remarks: No data available

octanol/water
Mobility in soil
No data available

Other adverse effects
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No data available
Product:

Regulation

Remarks

Additional ecological
information

Components:

40 CFR Protection of Environment; Part 82 Protection of
Stratospheric Ozone - CAA Section 602 Class |
Substances

This product neither contains, nor was manufactured
with a Class | or Class Il ODS as defined by the U.S.
Clean Air Act Section 602 (40 CFR 82, Subpt. A, App.A
+ B).

. No data available

Distillates (petroleum), hydrotreated light :

Additional ecological
information

: No data available

SECTION 13. DISPOSAL CONSIDERATIONS

Disposal methods

Waste from residues

Contaminated packaging

: The product should not be allowed to enter drains, water

courses or the soil.

Do not contaminate ponds, waterways or ditches with
chemical or used container.

Dispose of in accordance with local regulations.

Empty remaining contents.
Dispose of as unused product.
Do not re-use empty containers.

SECTION 14. TRANSPORT INFORMATION

Transportation Regulation: 49 CFR (USA):
NOT REGULATED AS DANGEROUS GOODS OR HAZARDOUS MATERIAL

Transportation Regulation: IMDG (Vessel):
NOT REGULATED AS DANGEROUS GOODS OR HAZARDOUS MATERIAL

Transportation Regulation: IATA (Cargo Air):
NOT REGULATED AS DANGEROUS GOODS OR HAZARDOUS MATERIAL

Transportation Regulation: IATA (Passenger Air):
NOT REGULATED AS DANGEROUS GOODS OR HAZARDOUS MATERIAL

| Transportation Regulation: TDG (Canada):
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NOT REGULATED AS DANGEROUS GOODS OR HAZARDOUS MATERIAL

The product as delivered to the customer conforms to packaging requirements for shipment by road
under US Department of Transportation (DOT) regulations. Additional transportation classifications
noted above are for reference only, and not a certification or warranty of the suitability of the packaging
for shipment under these alternative transport regulations.

SECTION 15. REGULATORY INFORMATION

TSCA list . No substances are subject to a Significant New Use Rule.

No substances are subject to TSCA 12(b) export notification
requirements.

EPCRA - Emergency Planning and Community Right-to-Know Act
CERCLA Reportable Quantity

This material does not contain any components with a CERCLA RQ.
SARA 304 Extremely Hazardous Substances Reportable Quantity

This material does not contain any components with a section 304 EHS RQ.

SARA 311/312 Hazards : No SARA Hazards

SARA 302 . The following components are subject to reporting levels
established by SARA Title Ill, Section 302:
Pumice 1332-09-8 2.59 %

No chemicals in this material are subject to the reporting
requirements of SARA Title Ill, Section 302.

SARA 313 : This material does not contain any chemical components with

known CAS numbers that exceed the threshold (De Minimis)
reporting levels established by SARA Title Ill, Section 313.

California Prop. 65

This product does not contain any chemicals known to State of
California to cause cancer, birth defects, or any other
reproductive harm.

The components of this product are reported in the following inventories:

TSCA On TSCA Inventory
DSL All components of this product are on the Canadian DSL

For information on the country notification status for other regions please contact the
manufacturer’s regulatory group.
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Inventory Acronym and Validity Area Legend:
TSCA (USA), DSL (Canada), NDSL (Canada)

SECTION 16. OTHER INFORMATION

Further information

NFPA: HMIS il

Flammability

HEALTH 0

FLAMMABILITY 1

PHYSICAL HAZARD 0

0 = not significant, 1 =Slight,
2 = Moderate, 3 = High
4 = Extreme, * = Chronic

Health
Ajngessuj

Special hazard.

OSHA - GHS Label Information:

Not a hazardous substance or mixture.

Version: 5.1
Revision Date: 02/27/2018
Print Date: 09/20/2018

We believe the statements, technical information and recommendations contained herein are
reliable, but they are given without warranty or guarantee of any kind. The information in this
document applies to this specific material as supplied. It may not be valid for this material if it
is used in combination with any other materials. Users should make their own investigations
to determine the suitability and applicability of the information for their particular purposes.
This SDS has been prepared by the Compliance Services organization supporting this
manufacturer, supplier or distributor.

Zep Inc. markets products under well recognized and established brand names such as Zep®,
Zep Commercial®,Zep Professional®, Enforcer®, National Chemical™, Selig™, Misty®, Next
Dimension™, Petro®, i-Chem®, TimeMist®, TimeWick™, MicrobeMax®, Country Vet®,
Konk®, Original Bike Spirits®, Blue Coral®, Black Magic®, Rain-X®, Niagara National™, FC
Forward Chemicals®,Rexodan®, Mykal™, and a number of private labeled brands.
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~Z ABRASIVES, INC.

SAFETY DATA SHEET
Resinoid Bonded Abrasives

For Cutting and Grinding Metals
SDS #1

1. IDENTIFICATION

Product Identity / Trade Name: Grinding and Cutting Wheels, Resinoid (Type 1, Type 27, Type 28, Type 29),
Cup Wheels (Type 11) Cones and Plugs (Type 16, Type 17 and Type 18)
Mounted Point.

Product Use: Abrasive materials used for cutting and grinding metals.
Restriction on Use: Use only as directed

Manufacturer: United Abrasives, Inc.
185 Boston Post Road
North Windham, CT 06256
Internet: www.unitedabrasives.com

Information Phone: (860) 456-7131 Emergency Phone: (860) 456-7131

Date of Preparation: February 15, 2017

2. HAZARD(S) IDENTIFICATION

Classification: This product is not classified as hazardous in accordance with the OSHA Hazard
Communication Standard (29CFR 1910.1200).

Hazards not otherwise classified: Most of the dust/fumes generated in the cutting and grinding process is
from the base material. The exposure to the dust/fumes from the material the potential hazard from this
exposure must be evaluated.

Label Elements:
None required.

3. COMPOSITION / INFORMATION ON INGREDIENTS

Chemical name CAS No. Concentration
Aluminum Oxide 1344-28-1 0-95
Zirconium Oxide 1314-23-4 0-80
Cured Phenolic Resin N/A 1-30
Nitrile Compounds N/A 1-20
Fluoride Compounds N/A 1-20
Iron Pyrite 12068-85-8 0-20
Woven Fiberglass N/A 0-15
Calcium Compounds N/A 0-15
Sulfur 7704-34-9 0-15
Calcium Oxide 1305-78-8 1-10

Pana 1 nfR



united Abrasives SUS F1
Resinoid Bonded Abrasives
For Cutting and Grinding Metals

Cryolite 15096-52-3 1-10
Cured Epoxy Resin N/A 1-10
Calcium Carbonate 1317-65-3 0-5
Iron Oxide 1309-37-1 0-5
Graphite 7782-42-5 0-5
Aluminum Potassium Fluoride 14484-69-6 0-0.5
Potassium Fluoroborate 14075-53-7 0.1-0.5
Titanium Dioxide 13463-67-7 0.1-0.5

The specific identity and/or exact percentage has been withheld as a trade secret.

4. FIRST-AID MEASURES

Ingestion: If grinding dust is swallowed, seek medical attention.

Inhalation: If overexposed to grinding dust, remove victim to fresh air and get medical attention.

Eye Contact: Flush eyes thoroughly with water, holding open eyelids. Get medical attention if irritation persists.
Obtain immediate medical attention for foreign body in the eye.

Skin Contact: Wash dust from skin with soap and water. Launder contaminated clothing before reuse.

Most important symptoms/effects, acute and delayed: May cause mechanical eye and skin irritation.
Inhalation of dust may cause nose, throat and upper respiratory tract irritation. Prolonged inhalation of high
concentration of dust may cause adverse effects on the lungs. Prolonged overexposure may cause damage to
the respiratory tract, bones and teeth by inhalation.

Indication of immediate medical attention and special treatment, if necessary: Immediate medical
attention is not required.

5. FIRE-FIGHTING MEASURES

Suitable (and unsuitable) extinguishing media: Use any media that is appropriate for the surrounding fire.

Specific hazards arising from the chemical: This product is not combustible, however, consideration must be
given to the potential fire or explosion hazards from the base material being processed. Many materials create
flammable or explosive dusts or turnings when machined or ground.

Special protective equipment and precautions for fire-fighters: Firefighters should wear full emergency
equipment and NIOSH approved positive pressure self-contained breathing apparatus.

6. ACCIDENTAL RELEASE MEASURES

Personal precautions, protective equipment, and emergency procedures: Wear appropriate respirator and
protective clothing as needed to avoid eye contact and inhalation of dust.

Environmental precautions: Avoid release into the environmental. Report releases as required by local, state
and federal authorities.

Methods and materials for containment and cleaning up: Pick up, sweep up or vacuum and place in a
container for disposal. Minimize generation of dust.

|7. HANDLING AND STORAGE

Precautions for safe handling: Use only with adequate ventilation. Avoid breathing dust. Wash thoroughly

after handling and use, especially before eating, drinking or smoking. Refer to ANSI B7.1, Safety Requirements

for the Use, Care and Protection of Abrasive Wheels for additional information. Consider potential exposure to
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components of the base materials or coatings being ground. Refer to OSHA'’s substance specific standards for

additional work practice requirements where applicable.

Conditions for safe storage, including any incompatibilities: Store in accordance with ANSI B7.1. Protect

abrasive wheels from damage.

8. EXPOSURE CONTROLS / PERSONAL PROTECTION |

Exposure guidelines:

Aluminum Oxide

5 mg/m3 ACGIH TLV (respirable fraction) (as Al metal)
15 mg/m3 TWA OSHA PEL (total dust)
5 mg/m3 TWA OSHA PEL (respirable fraction)

Zirconium Oxide (as zirconium compounds)

5 mg/m3 TWA ACGIH TLV
10 mg/m3 STEL ACGIH TLV
5 mg/m3 TWA OSHA PEL

Cured Phenolic Resin

None Established

Nitrile Compounds

None Established

Fluoride Compounds

2.5 mg/m3 TWA ACGIH TLV
2.5 mg/m3 TWA OSHA PEL

Iron Pyrite

None Established

Woven Fiberglass

5 mg/m3 TWA ACGIH TLV (inhalable)
1 flcc TWA ACGIH TLV (respirable)

Calcium Compounds

None Established

Sulfur

None Established

Calcium Oxide

2 mg/m3 TWA ACGIH TLV
5 mg/m3 TWA OSHA PEL

Cryolite (as fluorides)

2.5 mg/m3 TWA ACGIH TLV
2.5 mg/m3 TWA OSHA PEL

Cured epoxy resin

None Established

Titanium Dioxide

10 mg/m3 TWA ACGIH TLV
15 mg/m3 TWA OSHA PEL (total dust)

Calcium Carbonate

15 mg/m3 TWA OSHA PEL (total dust)
5 mg/m3 TWA OSHA PEL (respirable fraction)

Iron Oxide 5 mg/m3 TWA ACGIH TLV (respirable fraction)
10 mg/m3 TWA OSHA PEL (fume)
Graphite 2 mg/m3 TWA ACGIH TLV (respirable fraction)

15 mppcf mg/m3 TWA OSHA PEL

Aluminum Potassium Fluoride (as Al metal)

5 mg/m3 ACGIH TLV (respirable fraction) (as Al metal)
15 mg/m3 TWA OSHA PEL (total dust)
5 mg/m3 TWA OSHA PEL (respirable fraction)

Aluminum Potassium Fluoride (as fluorides)

2.5 mg/m3 TWA ACGIH TLV
2.5 mg/m3 TWA OSHA PEL

Potassium Fluoroborate (as fluorides)

2.5 mg/m3 TWA ACGIH TLV
2.5 mg/m3 TWA OSHA PEL

Titanium Dioxide

10 mg/m3 TWA ACGIH TLV
15 mg/m3 TWA OSHA PEL (total dust)

Note: Consider also components of base materials and coatings being ground.

Appropriate engineering controls: Use local exhaust or general ventilation as required to minimize exposure
to dust and maintain the concentration of contaminants below occupational exposure limits.

Individual protection measures, such as personal protective equipment:
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Respiratory protection: Use NIOSH approved respirator if exposure limits are exceeded or where dust
exposures are excessive. Consider the potential for exposure to components of the coatings or base material
being ground in selecting proper respiratory protection. Refer to OSHA'’s specific standards for lead, cadmium,
etc. where appropriate. Selection of respiratory protection depends on the contaminant type, form and
concentration. Select and use respirators in accordance with OSHA 1910.134 and good industrial hygiene

practice.
Skin protection: Cloth or leather gloves recommended.

Eye protection: Safety goggles or face shield over safety glasses with side shields.
Other: Protective clothing as needed to prevent contamination of personal clothing. Hearing protection may be

required.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance (physical state, color, etc.): Black, brown or reddish colored solid wheel.

Odor: No Odor

Odor threshold: Not applicable

pH: Not applicable

Melting point/freezing point: Not applicable

Boiling Point: Not applicable

Flash point: Not applicable

Evaporation rate: Not applicable

Flammability (solid, gas): Not combustible

Flammable limits: LEL: Not applicable

UEL.: Not applicable

Vapor pressure: Not applicable

Vapor density:

Relative density: Not applicable

Solubility(ies): Not soluble

Partition coefficient: n-octanol/water: Not applicable

Auto-ignition temperature: Not applicable

Decomposition temperature: Not applicable

Viscosity: Not applicable

10. STABILITY AND REACTIVITY

Reactivity: Not reactive.

Chemical stability: Stable.

Possibility of hazardous reactions: None known.
Conditions to avoid: None known.

Incompatible materials: None known.

Hazardous decomposition products: Dust from grinding could contain ingredients listed in Section 3 and
other, potentially more hazardous components of the base material being ground or coatings applied to the base

material.

11. TOXICOLOGICAL INFORMATION

Routes of exposure:
Inhalation: Dust may cause respiratory irritation.

Ingestion: None expected under normal use conditions. Swallowing large pieces may cause obstruction of the

gastrointestinal tract.

Skin contact: None expected under normal use conditions. Rubbing product across the skin may cause

mechanical irritation or abrasions.
Eye contact: Dust may cause mechanical irritation.

Chronic effects from short- and long-term exposure: Long-term overexposure to respirable dust may cause
lung damage (fibrosis) with symptoms of coughing, shortness of breath and diminished breathing capacity.
Chronic effects may be aggravated by smoking. Prolonged overexposure to fluorides may cause a bone
condition, fluorosis. Prolonged exposure to elevated noise levels during operations may affect hearing. A
greater hazard, in most cases, is the exposure to the dust/fumes from the material or paint/coatings being
ground. Most of the dust generated during grinding is from the base material being ground and the potential

hazard from this exposure must be evaluated.
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Carcinogenicity: Titanium Dioxide is listed by IARC as a group 2B Carcinogen (suspected human carcinogen).
Nove of the other components is listed as a carcinogen or potential carcinogen by OSHA, NTP or IARC.

Additional Information: This SDS is applicable to product from United Abrasives only. The material being
processed must be evaluated to determine any potential hazard.

This product contains titanium dioxide which has caused cancer in rats after high level exposure and inhalation.
No exposure to titanium dioxide has been detected through air sampling during tests to simulate use. Thus,
there are no health effects associated with titanium dioxide during the normal use of this product.

Numerical measures of toxicity:

Aluminum Oxide: LD50 Oral rat >5,000 mg/kg

Zirconium Oxide: Oral rat LD50 >5000 mg/kg

Iron Pyrite: No toxicity data available

Sulfur: Oral rat LD50 >2000 mg/kg, Inhalation rat LC50 >5.43 mg/L/4 hr, Dermal rat LD50 >200 mg/L
Calcium Oxide: Oral rat LD50 >7340 mg/kg

Cryolite: LD50 Oral rat >5,000 mg/kg

Titanium Dioxide: LD50 Oral rat >5,000 mg/kg, Inhalation rat LC50 >6.82 mg/L/4 hr

Calcium Carbonate: No toxicity data available

Iron Oxide: LD50 oral rat > 10000 mg/kg

Graphite: LD50 oral rat > 2000 mg/kg, LC50 inhalation rat > 2 mg/L

Aluminum Potassium fluoride: LD50 oral rat 2150 mg/kg, LC50 inhalation rat > 3.4 mg/L, LD50 dermal rabbit >
2000 mg/kg.

Potassium Fluoroborate: LD50 oral rat > 2000 mg/kg, LC50 inhalation rat > 5.3 mg/L

Titanium Dioxide: LD50 Oral rat >5,000 mg/kg, Inhalation rat LC50 >6.82 mg/L/4 hr

12. ECOLOGICAL INFORMATION

Ecotoxicity:

Aluminum Oxide: 96 hr LC50 Pimephales promelas 35 mg/L

Zirconium Oxide: 96 hr LC50 Danio rerio >100 mg/L, 48 hr EC50 daphnia magna >100 mg/L
Iron Pyrite: No data available

Sulfur: 96 hr LC50 Oncorhynchus mykiss > 5 pg/L (solubility limit of sulfur), 48 hr EC50 daphnia magna > 5 ug/L
(solubility limit of sulfur)

Calcium oxide: 96 hr LC50 Cyprinus carpio >1070 mg/L

Cryolite: No data available

Calcium Carbonate: No data available

Iron Oxide: No data available

Graphite: Danio rerio LC50 > 100 mg/L/96hr

Aluminum Potassium fluoride: Brachydanio rerio LC50 > 10 mg/L/96h

Potassium Fluoroborate: Leuciscus idus LC50: 760 mg/L/96hr

Titanium Dioxide: 48 hr EC50 daphnia magna >500 mg/L

Persistence and degradability: Biodegradation is not applicable to inorganic compounds.
Bioaccumulative potential: No data available

Mobility in soil: No data available.

Other adverse effects: No hazards to the environment are expected from this product. However,
consideration must be given to potential environment effects of the base material being processed.

13. DISPOSAL CONSIDERATIONS

Dispose in accordance with all applicable local, state/provincial and federal regulations. Local regulations may
be more stringent than regional and national requirements. It is the responsibility of the waste generator to
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determine the toxicity and physical characteristics of the material to determine the proper waste identification
and disposal in compliance with applicable regulations.

14. TRANSPORT INFORMATION

UN Number | Proper shipping name Hazard | Packing Environmental
Class Group Hazard
DOT None Not Regulated None None
TDG None Not Regulated None None

Transport in bulk (according to Annex Il of MARPOL 73/78 and the IBC Code): Not applicable — product is
transported only in packaged form.

Special precautions: None identified.

15. REGULATORY INFORMATION

SARA Section 311/312 Hazard Categories: Not Applicable (manufactured articles)

SARA Section 313: This product contains the following toxic chemicals subject to the reporting requirements of
Section 313 of Title Il of the Superfund Amendments and Reauthorization Act of 1986 and 40 CFR Part 372
(Toxic Chemical Release Reporting): None

California Proposition 65: WARNING! You create dust when you cut, sand, drill or grind materials such as
wood, paint, cement, masonry or metal. This dust often contains chemicals known to cause cancer, birth defects
or other reproductive harm.

16. OTHER INFORMATION

NFPA Rating: Health = 1 Flammability = 0 Instability = 0
HMIS Rating: Health = 1* Flammability = 0 Physical Hazard =0
*Chronic health hazard

Date Previous Revision: 3/31/15

Date This Revision: 2/15/17

Revision Summary:

8/24/12: Section 3 Updated Composition, Section 8 Updated exposure limits, Section 11 Updated Acute toxicity
values.

3/31/15: Changed all sections. Updated format to GHS.

9/30/16: Section 2 Classification, Hazard Phrases, Precautionary Phrases; Section 3 Composition; Section 8
Exposure guidelines; Section 11 Numerical measures of toxicity; Section 12 Ecotoxicity

The preceding information is believed to be correct and current as of the date of preparation of this Material

Safety Data Sheet. Since the use of this information and the conditions of use of this product are not within the
control of United Abrasives, Inc., it is the user’s obligation to assure safe use of this product.
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Safety Data Sheet
Material Name: NITROGEN, COMPRESSED GAS SDS ID: MAT16625

Section 1 - PRODUCT AND COMPANY IDENTIFICATION

Material Name

NITROGEN, COMPRESSED GAS

Synonyms

MTG SDS 67; DIATOMIC NITROGEN; DINITROGEN; NITROGEN-14; NITROGEN GAS; UN 1066; N2
Chemical Family

inorganic, Gas

Product Description

Classification determined in accordance with Compressed Gas Association standards.
Product Use

Industrial and Specialty Gas Applications.
Restrictions on Use
None known.
Details of the supplier of the safety data sheet

MATHESON TRI-GAS, INC.

150 Allen Road, Suite 302

Basking Ridge, NJ 07920

General Information: 1-800-416-2505

Emergency #: 1-800-424-9300 (CHEMTREC)

Outside the US: 703-527-3887 (Call collect)

Section 2 - HAZARDS IDENTIFICATION
Classification in accordance with paragraph (d) of 29 CFR 1910.1200.
Gases Under Pressure - Compressed gas
Simple Asphyxiant
GHS Label Elements
Symbol(s)

Signal Word

Warning

Hazard Statement(s)

Contains gas under pressure; may explode if heated.
May displace oxygen and cause rapid suffocation.
Precautionary Statement(s)

Prevention

None needed according to classification criteria.
Response

None needed according to classification criteria.
Storage

Protect from sunlight.

Store in a well-ventilated place.

Disposal
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Safety Data Sheet

Material Name: NITROGEN, COMPRESSED GAS

Dispose in accordance with all applicable regulations.
Other Hazards
Rapid release of compressed gas may cause frostbite.

SDS ID: MAT16625

Section 3 - COMPOSITION / INFORMATION ON INGREDIENTS

CAS Component Name Percent
7727-37-9 Nitrogen, compressed 100
Section 4 - FIRST AID MEASURES
Inhalation

If adverse effects occur, remove to uncontaminated area. Give artificial respiration if not breathing. If breathing is
difficult, oxygen should be administered by qualified personnel. Get immediate medical attention.

Skin

If frostbite or freezing occur, immediately flush with plenty of lukewarm water (105-115°F; 41-46°C). DO NOT
USE HOT WATER. If warm water is not available, gently wrap affected parts in blankets. Get immediate medical

attention.
Eyes

Flush eyes with plenty of water for at least 15 minutes. Remove contact lenses, if present and easy to do. Continue
rinsing. Then get immediate medical attention.

Ingestion

If swallowed, get medical attention.
Most Important Symptoms/Effects

Acute

suffocation, frostbite

Delayed

no information on significant adverse effects.
Note to Physicians
For inhalation, consider oxygen.

Section 5 - FIRE FIGHTING MEASURES

Extinguishing Media

Suitable Extinguishing Media
Use extinguishing agents appropriate for surrounding fire.
Unsuitable Extinguishing Media

None known.

Special Hazards Arising from the Chemical
Negligible fire hazard. Pressurized containers may rupture or explode if exposed to sufficient heat.
Hazardous Combustion Products
oxides of nitrogen

Fire Fighting Measures

Move container from fire area if it can be done without risk. Cool containers with water spray until well after the fire
is out. Do not direct water at source of leak or safety devices; icing may occur. Stay away from the ends of tanks.
For tank, rail car or tank truck, evacuation radius: 800 meters (1/2 mile). Use extinguishing agents appropriate for
surrounding fire. Apply water from a protected location or from a safe distance. Withdraw immediately in case of
rising sound from venting safety device or any discoloration of tanks due to fire. Reduce vapors with water spray.
Avoid inhalation of material or combustion by-products. Stay upwind and keep out of low areas. Consider
downwind evacuation if material is leaking.

Special Protective Equipment and Precautions for Firefighters
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Wear full protective fire fighting gear including self contained breathing apparatus (SCBA) for protection against
possible exposure.

Section 6 - ACCIDENTAL RELEASE MEASURES

Personal Precautions, Protective Equipment and Emergency Procedures

Wear personal protective clothing and equipment, see Section 8.

Methods and Materials for Containment and Cleaning Up

Stop leak if possible without personal risk. Keep unnecessary people away, isolate hazard area and deny entry. Stay
upwind and keep out of low areas. Do not touch or walk through spilled material. If possible, turn leaking containers
so that gas escapes rather than liquid. Do not direct water at spill or source of leak. Allow substance to evaporate.
Ventilate closed spaces before entering.

Section 7 - HANDLING AND STORAGE

Precautions for Safe Handling

Avoid breathing dust/fume/gas/mist/vapors/spray. Use only with adequate ventilation. Wash hands thoroughly after
handling.

Conditions for Safe Storage, Including any Incompatibilities

Protect from sunlight.

Store in a well-ventilated place.

Store and handle in accordance with all current regulations and standards. Subject to storage regulations: U.S.
OSHA 29 CFR 1910.101. Keep separated from incompatible substances.

Incompatible Materials

metals, oxidizing materials

Section 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION

Component Exposure Limits

Nitrogen, compressed || 7727-37-9

ACGIH: (See Appendix F: Minimal Oxygen Content )

ACGIH - Threshold Limit Values - Biological Exposure Indices (BEI)

There are no biological limit values for any of this product's components.

Engineering Controls

Provide local exhaust or process enclosure ventilation system. Ensure compliance with applicable exposure limits.
Individual Protection Measures, such as Personal Protective Equipment

Eye/face protection

For the gas: Eye protection not required, but recommended. For the liquid: Wear splash resistant safety glasses.
Skin Protection

For the gas: Protective clothing is not required. For the liquid: Wear appropriate protective, cold insulating clothing.
Respiratory Protection

Under conditions of frequent use or heavy exposure, respiratory protection may be needed. Respiratory protection is
ranked in order from minimum to maximum. Consider warning properties before use. Any supplied-air respirator
with a full facepiece that is operated in a pressure-demand or other positive-pressure mode in combination with an
auxiliary self-contained breathing apparatus operated in pressure-demand or other positive-pressure mode. Any self-
contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or other positive-
pressure mode.

Glove Recommendations

For the gas: Protective gloves are not required. For the liquid: Wear insulated gloves.

Page 3 of 8 Issue date: 2019-01-16 Revision 4.0 Print date: 2019-01-16



N

IVIAIAEDOUN

ask. . .The Gas Professionals™

Safety Data Sheet
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SDS ID: MAT16625

Section 9 - PHYSICAL AND CHEMICAL PROPERTIES

Appearance colorless gas Physical State gas

Odor odorless Color colorless

Odor Threshold Not available pH Not available
Melting Point ;210 C(346°F Boiling Point -196 °C (-321 °F)
Boiling Point Range Not available Freezing point Not available
Evaporation Rate Not available Flammability (solid, gas) Not flammable
Autoignition Not available Flash Point Not available
Temperature

Lower Explosive Limit Not available Decomposition temperature Not available
Upper Explosive Limit Not available Vapor Pressure ZgO mmbg @ -196
Vapor Density (air=1) 0.967 Specific Gravity (water=1) Not available

Water Solubility

1.6 % (@ 20 °C)

Partition coefficient: n-

Not available

octanol/water

Viscosity 0.01787 cp Kinematic viscosity Not available
Solubility (Other) Not available Density 1.2506 g/L
Log KOW 0.67 Physical Form compressed gas
Taste tasteless Volatility 100 %
Molecular Formula N2 Molecular Weight 28.0134
Critical Temperature -147.1 °C

Solvent Solubility

Soluble

liquid ammonia

Slightly Soluble

alcohol

Section 10 - STABILITY AND REACTIVITY
Reactivity

No reactivity hazard is expected.

Chemical Stability

Stable at normal temperatures and pressure.
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Possibility of Hazardous Reactions

Will not polymerize.

Conditions to Avoid

Protect from physical damage and heat. Containers may rupture or explode if exposed to heat.
Incompatible Materials

metals, oxidizing materials

Hazardous decomposition products

oxides of nitrogen

Section 11 - TOXICOLOGICAL INFORMATION

Information on Likely Routes of Exposure
Inhalation

nausea, vomiting, difficulty breathing, headache, drowsiness, dizziness, tingling sensation, loss of coordination,
convulsions, coma

Skin Contact

frostbite

Eye Contact

irritation, frostbite

Ingestion

ingestion of a gas is unlikely

Acute and Chronic Toxicity

Component Analysis - LD50/LC50

The components of this material have been reviewed in various sources and no selected endpoints have been
identified.

Product Toxicity Data

Acute Toxicity Estimate

No data available.

Immediate Effects

suffocation, frostbite

Delayed Effects

no information on significant adverse effects.
Irritation/Corrosivity Data

No animal testing data available for skin or eyes.
Respiratory Sensitization

No data available.

Dermal Sensitization

No data available.

Component Carcinogenicity

None of this product's components are listed by ACGIH, IARC, NTP, DFG or OSHA.
Germ Cell Mutagenicity

No data available.

Tumorigenic Data

No data available

Reproductive Toxicity

No data available.

Specific Target Organ Toxicity - Single Exposure
No target organs identified.

Specific Target Organ Toxicity - Repeated Exposure
No target organs identified.
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Aspiration hazard

Not applicable.

Medical Conditions Aggravated by Exposure
None known.

SDS ID: MAT16625

Section 12 - ECOLOGICAL INFORMATION

Component Analysis - Aquatic Toxicity

No LOLI ecotoxicity data are available for this product's components.
Persistence and Degradability

No data available.

Bioaccumulative Potential

No data available.

Mobility

No data available.

Section 13 - DISPOSAL CONSIDERATIONS

Disposal Methods

Dispose in accordance with all applicable regulations.

Component Waste Numbers

The U.S. EPA has not published waste numbers for this product's components.

Section 14 - TRANSPORT INFORMATION

US DOT Information:

Shipping Name: NITROGEN, COMPRESSED
Hazard Class: 2.2

UN/NA #: UN1066

Required Label(s): 2.2

IMDG Information:

Shipping Name: NITROGEN, COMPRESSED
Hazard Class: 2.2

UN#: UN1066

Required Label(s): 2.2

International Bulk Chemical Code

This material does not contain any chemicals required by the IBC Code to be identified as dangerous chemicals in

bulk.

Section 15 - REGULATORY INFORMATION

U.S. Federal Regulations

None of this product's components are listed under SARA Sections 302/304 (40 CFR 355 Appendix A), SARA
Section 313 (40 CFR 372.65), CERCLA (40 CFR 302.4), TSCA 12(b), or require an OSHA process safety plan.

SARA Section 311/312 (40 CFR 370 Subparts B and C) reporting categories

Gas Under Pressure; Simple Asphyxiant

U.S. State Regulations

The following components appear on one or more of the following state hazardous substances lists:

Component CAS CA|[MA || MN || NJ || PA

Nitrogen, compressed || 7727-37-9 || No || Yes || Yes || Yes || Yes

California Safe Drinking Water and Toxic Enforcement Act (Proposition 65)
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