o Gas Mixture (Argon 50-90%, Carbon Dioxide 10-
ZZZIPRAXAIR 50%)

Mabking our planet more productive” Safety Data Sheet P-4715

This SDS conforms to U.S. Code of Federal Regulations 29 CFR 1910.1200, Hazard Communication.
Date of issue: 01/01/2000  Revision date: 03/10/2017  Supersedes: 10/24/2016

SECTION 1. Product and company |dent|f!cat|on

Lk - Productidentifier

Product form : Mnxture

Trade name : StarGold C10, C12, C15, C17, C18, C20, C25, C40, C50 Shielding Gas Mixtures
Formula : Mixtures of argon and 10-50 percent carbon dioxide

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

Use of the substance/mixture

: Electric Arc Welding

Industrial use

1.3, Detdils of the'supplier of the saféty datasheet =

14, Emergency felephone number’ ¢

Emergency number

. Onsite Emergency: 1-800-645-4633

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

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 :

240 Classification of the substdnce or mixture

GHS-US classification
Compressed gas H280

22, Labelelements =

GHS-US labeling
Hazard pictograms (GHS-US)

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

Precautionary statements (GHS-US)

23 " Otherhazards :
Other hazards not contributing to the

GHS04

. Warning
: H280 - CONTAINS GAS UNDER PRESSURE; MAY EXPLODE IF HEATED

OSHA-HO01 - MAY DISPLACE OXYGEN AND CAUSE RAPID SUFFOCATION.
CGA-HGO1 - MAY CAUSE FROSTBITE.
CGA-HGO3 - MAY INCREASE RESPIRATION AND HEART RATE.

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

P261 - Avoid breathing gas, vapors

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-PGOS5 - 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-PGO2 - Protect from sunlight when ambient temperature exceeds 52°C (125°F).

: Asphyxiant in high concentrations.
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Gas Mixture (Argon 50-90%, Carbon Dioxide 10-

ZIPRAXAIR 50%)

Meaking our planet more productive” Safety Data Sheet P-4715
This SDS conforms to U.S. Code of Federal Regulations 29 CFR 1910.1200, Hazard Communication.

Date of issue: 01/01/2000  Revision date: 03/10/2017 Supersedes: 10/24/2016

classif'cation Weldmg-spec:f‘ c: For umque hazards specrﬁc to wetdmg see Sectlons 8.2, 10.6, and 16.
24, Unknown acute toxicity (GHS US) B & i P Sl
No data avallabie

SECTION 3: Composmonllnformatnon on mgredlents : |

84, 7 ‘substance

Not applicabie
32 - Mixture - : s e SEti
Argon (CAS No) 7440-37-1 > 50
Helium (CAS No) 7440-59-7 <49
Carbon dioxide (CAS No) 124-38-9 <10
SECTION 4: First aid measures L ]
s T e L R Ll e S e e e e e e O
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 1 Wash with plenty of soap and water. For exposure, 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 saon 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 éffects, both acute and delayed = '
No additional information available

4.3 7 Indication of any immediate medical attention and special treatment needed

None

SECTION 5: Firefighting measures

54,  Extinguishingmedia. | e
Sultahie 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, | AdviceTor firefighters e e e
Firefighting instructions : WARNING: High-pressure gas.

Compressed gas: asphyxiant
Suffocation hazard by lack of oxygen

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.
Other information : Containers are equipped with a pressure relief device. (Exceptions may exist where authorized
by DOT.).
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Gas Mixture (Argon 50-90%, Carbon Dioxide 10-

ZZPRAXKAIR 50%)

Malking our planet more productive” Safety Data Sheet P-4715
This SDS conforms to U.S. Code of Federal Regulations 29 CFR 1910.1200, Hazard Communication.

Date of issue: 01/01/2000  Revision date: 03/10/2017 Supersedes: 10/24/2016

SECTION 6: Accidental release measures

61, | Personal precautions, protective equipment and emergency procedures

General measures : Warning: High-pressure gas. Evacuate personnel to a safe area. Appropnate self-contalned
breathing apparatus may be required. Approach suspected leak area with caution. Remove all
sources of ignition. if safe o do so. Reduce gas with fog or fine water spray. Stop flow of
product if safe to do so. Ventilate area or move container to a well-ventilated area. Before
entering the area, especially a confined area, check the area with an appropriate device.

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 S

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

No additional information available
64.  Reference to'other sections .~

No additional information available

SECTION 7: Handling and storage

7.4, Precautions for safe handling st e s L il L

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, mc{udmg any incompatibilities

Storage conditions . Store in a cool, weil-ventnlated piace Store and use wnh adequate ventllatlon Store onfy 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 intemnational, 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.  Specificend use(s) e
None.

SECTION 8: Exposure controlslpersonal protectlon - :

81, Control parameters s s e e G s e
ACGIH ] Not established
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Gas Mixture (Argon 50-90%, Carbon Dioxide 10-

:2Z2PRAXAIR 50%)

Making our planet more productive’ Safety Data Sheet P-4715
This SDS conforms to U.S. Code of Federal Regulations 29 CFR 1910.1200, Hazard Communication.

Date of issue: 01/01/2000 Revision date: 03/10/2017 Supersedes: 10/24/2016

Argon (7440-37-1)

USA OSHA Not established
‘Helium (7440-59-7) :
ACGIH Not established
USA OSHA Not established
_Carbon dioxide (124-38-9) : : . o . i e
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 . 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. Ensure exposure is below occupational
exposure limits (where available).

Hand protection . Wear work gloves when handling containers; welding gloves for welding. Gloves must be free
of oil and grease.

Eye protection . Wear safety glasses with side shields.

Skin and body protection . 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. 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.

SECTION 9: Physical and chemical properties

94.  Information on basic physical and chemical propérties
Physical state : Gas

Appearance : Colorless gas.
Color . Colorless

Qdor : Odorless.

Qdor 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 : No data available
Freezing point : No data available
Boiling point . No data available
Flash point : No data available
Auto-ignition temperature : No data available
Decomposition temperature : No data available
Flammability (solid, gas) : No data available
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Gas Mixture (Argon 50-90%, Carbon Dioxide 10-

7ZZIPRAXAIR 50%)

Making our planet more productive’ Safety Data Sheet P-4715
This SDS conforms to U.S. Code of Federal Regulations 29 CFR 1910.1200, Hazard Communication.

Date of issue: 01/01/2000 Revision date: 03/10/2017 Supersedes: 10/24/2016

Vapor pressure : Not applicable.

Relative vapor density at 20 °C . No data available

Relative density : No data available

Density : 1.166 - 1.275 kg/m?® HeliStar SS: 1.166 kg/m3 (0.0728 Ib/ft3) , HeliStarCS: 1.275 kg/m3
(0.0796 Ib/ft3)

Relative gas density : 0.962 - 1.062 HeliStar SS: 0.972, HeliStar CS: 1.062

Solubility . Water: No data available

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,  Otherinformation

No additional information available
SECTION 10: Stability and reactivit _

101 Reactivity e i e s o e =

No additional information available

10.2.  Chemical stability : e
Stable under normal conditions.
10.3.  Possibility of hazardous reactions : i : =
No additional information available
10.4.  Conditions to avoid e - .
No additional information available
10.5.  Incompatible materials : s : : e
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).

10.6.  Hazardous decomposition products Gl s o : ¢ B
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.

SECTION 11: Toxicological information
i1 Information on toxicological effects

Acute toxicity . Not classified

Skin corrosion/irritation . Not classified

pH: Not applicable.

Serious eye damagelirritation . Not classified
pH: Not applicable.
Respiratory or skin sensitization . Not classified
Germ cell mutagenicity . Not classified
Carcinogenicity . Not classified
Reproductive toxicity : Not classified
EN (English US) SDS ID: P-4715 5/10

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
accuracy of any version of this document after it has been downloaded or removed from our website.



Gas Mixture (Argon 50-90%, Carbon Dioxide 10-

ZZPRAXAIR 50%)

Making our planet more productive’ Safety Data Sheet P-4715
This SDS conforms to U.S. Code of Federal Regulations 29 CFR 1910.1200, Hazard Communication.

Date of issue: 01/01/2000 Revision date: 03/10/2017 Supersedes: 10/24/2016

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.

122,  Persistence and degradability

“StarGold €10, €12, C15, C17, C18, C20, C25, C40, C50 Shielding Gas Mixtures

Persistence and degradability 1 No ecological damage caused by this product.

Argon (7440-37-1) :

Persistence and degradability J No ecological damage caused by this product.

Helium (7440-59-7) ' e o

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

StarGold C10, €12, C15, C17, C18, C20, C25, C40, C50 Shielding Gas Mixtures

Log Pow Not applicable.

Log Kow Not applicable.

Bioaccumulative potential No ecological damage caused by this product.

Argon (7440-37-1) : '

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.

Bioaccumulative potential No ecological damage caused by this product.
Carbon dioxide (124-38-9) . e

BCF fish 1 (no bioaccumulation)

L.og Pow 0.83

Log Kow Not applicable.

Bioaccumulative potential No ecological damage caused by this product.
12.4. Mobility in soil

StarGold C10, C12, C15, C17, C18, C20, C25, C40, C50 Shielding Gas Mixtures

Mobility in soil —[ No data available.
| Argon (7440-37-1) .

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.

Carbon dioxide (124-38-9)

Mobility in soil No data available.

Ecology - soil No ecological damage caused by this product.
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Gas Mixture (Argon 50-90%, Carbon Dioxide 10-

ZZZPRAXAIR 50%)

Making our planet more productive” Safety Data Sheet P-4715
This SDS conforms to U.S. Code of Federal Regulations 29 CFR 1910.1200, Hazard Communication.

Date of issue: 01/01/2000  Revision date: 03/10/2017 Supersedes: 10/24/2016

12.5.7 Otheradverseeffects” = = = =
Effect on ozone layer : None.

SECTION 13: Disposal conSIderatlons

134  Waste treatment methods . L s e e el e e

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 : UN1956 Compressed gas, n.o.s., 2.2

UN-No.(DOT) : UN1956

Proper Shipping Name (DOT) : Compressed gas, n.o.s.

Class (DOT) : 2.2 - Class 2.2 - Non-flammable compressed gas 49 CFR 173.115

Hazard labels (DOT) : 2.2 - Non-flammable gas

DOT Symbols : G - Identifies proper shipping name (PSN) requiring the addition of technical name(s) in

parentheses fallowing the PSN.

Additional information | e s s e

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) . 1956

Proper Shipping Name (IMDG) : COMPRESSED GAS, N.O.S.
Class (IMDG) . 2-Gases

Air transport

UN-No. (IATA) ;1956

Proper Shipping Name (IATA) : Compressed gas, n.o.s.
Class (IATA) § 2

SECTION 15: Regulatory mformahon o :
15.41. US Federal regulations =~ = e s e s e s e s e e
StarGold €10, C12, €15, C17, C1B 320 C25, C40, C50 Shleldmg Gas Mlxiures ;

SARA Section 311/312 Hazard Classes Sudden release of pressure hazard
Immediate (acute) health hazard

All components of this product are listed on the Toxic Substances Control Act (TSCA)
inventory.
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Gas Mixture (Argon 50-90%, Carbon Dioxide 10-

ZZPRAXKAIR 50%)

Malking our planet more productive’ Safety Data Sheet P-4715
This SDS conforms to U.S. Code of Federal Regulations 29 CFR 1910.1200, Hazard Communication.

Date of issue: 01/01/2000

Revision date: 03/10/2017

Supersedes: 10/24/2016

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)

Helium (7440-59-7)

Listed on the Canadian DSL (Domestic Substances List)

Carbon dioxide (124-38-9)

Listed on the Canadian DSL (Domestic Substances List)

EU-Regulations

15.2.2. National regulations
No additional information available

15.3. US State regulations

StarGold €10, C12, C15, C17, C18, C20, C25, C40, C50 Shielding Gas Mixtures()

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

California Proposition 65 - This product does not contain any substances known to the state of California to cause cancer,

developmental and/or reproductive harm

Carcinogens List Developmental Toxicity

Reproductive Toxicity -
Female

Reproductive Toxicity - Male

Argon (7440-37-1)
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)

Proposition 65 -
Developmental Toxicity

Proposition 65 -
Carcinogens List

Proposition 65 -
Reproductive Toxicity -
Female

Proposition 65 -
Reproductive Toxicity - Male

No No No No
Helium (7440-59-7)
U.S. - California - U.S. - California - U.S. - California - U.S. - California - Non-significant risk level

(NSRL)

No No No No
Carbon dioxide (124-38-9)
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
No No No No
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This SDS conforms to U.S. Code of Federal Regulations 29 CFR 1910.1200, Hazard Communication.

Date of issue: 01/01/2000  Revision date: 03/10/2017 Supersedes: 10/24/2016

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

" Helium (7440-59-7)

U.S. - Massachusetts - nght To Know Lust
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. - Massachusetts - Right To Know Llst
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 fo 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. |f 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 Airsiream design are trademarks or registered trademarks of Praxair
Technology, Inc. in the United States and/or other countries.
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Gas Mixture (Argon 50-90%, Carbon Dioxide 10-
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This SDS conforms to U.S. Code of Federal Regulations 29 CFR 1910.1200, Hazard Communication.
Date of issue: 01/01/2000 Revision date: 03/10/2017 Supersedes: 10/24/2016

NFPA health hazard : 1 - Exposure could cause irritation but only minor residual
injury even if no treatment is 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.

HMIS Hll Rating

Health : 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 heaith, safety and enviranmental requirements only. It shouid not therefore be construed as
guaranieeing any specific property of the product.

EN (English US) SDS ID: P-4715 10/10

This document is only controlied 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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SECTION 1. Product and Company Identification

1.1. Product identification

Product name: PROSTAR S-8

Classiciation: EN 150 14341-A 451 — AWS A5.18 ER705-6

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

Descrizione/Utilizzo

Wire for welding in protective atmosphere (GMAW), for professional and industrial

uses
7.3. Details of the supplier of the safety data sheet
Company Name Sidergas S.p.A.
Address Viale Rimembranza 17
City and County 37015 S. Ambrogio Vaipolicelia (VR)
ITALIA
tel. 045 6862044
fax 045 6861048

e-mail address of the competent person

responsible for the Safety Data Sheet info@sidergas.com (ng. Alessandro Fagnani

Product distribution by: Sidergas S.p.A.
1.4. Emergency telephone number
For urgent inquiries refer to: 0039 045 6862044 (office time only)

SECTION 2. Hazards identification.

2 1. Classification of the substance or mixture.
i sidered "article” under REACH
i elling in accorda

1699/45/EC and Regulation (EC) 1272/2008 (CLP) (and subsequent amendments and supplements).

cation and Lab 0 ca i equ i .
The information contained in this document is provided as a precautionary measure and relate to substances contained in the article itseff.

Depending on its composition, the product is not classified as hazardous pursuant to the provisions set forth in Directives 67/548/EEC and

Any additional information conceming the risks for heaith and / or the environment are given in sections 11 and 12 of this sheet.

2.1.1. Regulation 127212008 (CLP) and following amendments and adjustments.
Hazard classification and indication: —-

2.2 Label elements.

Hazard pictograms: -
Signal words: -
Hazard statements (H): -
Precautionary statements (P): —

The product is not subject to hazard labelling pursuant to Regulation (EC) 1272/2008 (CLP) and subsequent amendments.

2.3. Other hazards.

During the welding step the main dangers are mechanical, chemical and due to radiation, in particular:
nausea, tiredness, irmmitation to the respiratory tract and eyes, metal fever fume. Chronic expasure can reduce lung

manganese can lead to damage to the nervous system and respiratory tract

- Heat: contact with the molten metal can cause severe bums and cause fires;

- Ultraviolet radiation: prolonged exposure to uliraviolet radiation can cause serious damage to the skin and eyes;
- Electric shock involved in the welding system.

Not dangerous in massive form. The fine particles from processing may be highly flammable. The molten metal and fine particles are very
reactive in mntgct with water, acids, alkalis, strong oxidizing agents, halogenated compounds and certain metal oxides.

- Welding fumes (mainly metal oxides and in some cases, their salls): long-term exposure 0 welding fumes may resultin dizziness, fainting,

inhalation of compounds containing nickel and chromium above the exposure limits may cause cancer, exposure to fumes containing

function. Prolonged

SECTION 3. Composition/information on ingredients. ]
3.1. Substances. Information not relevant.
3.2. Mixtures. Contains:

identification. Concentration %. | Classification 67/548ICEE. Ciassification 1272/2008 (CLP).

iron in massive form (alloys) :

CAS. 7439-89-6 94-98

CE. 231-096-4

INDEX. -

Nr. Reg. 01-2119462838-24-0067

Note: Upper limit is not included into the range.
The full wording of the Risk (R} and hazard (H) phrases is given in section 16 of the sheet.

Flammahle(F+), F = Highly Flammable(F), N = Dangerous for the Environment(N)

T+ = Very Toxic{T+), T = Texig(T), Xn = Harmful(Xn), C = Corrosive(C), Xi = Iritant(Xi), O = Oxidizing(0), E = Explosive(E), F+ = Extremely
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SECTION 4. First aid measures.

4.1. Description of first aid measures.
Observance of good industrial hygiene is recommended.

EYES: In case of contact with moiten metal or hot parts coo! rapidly with cold water and call your doctor. if the powders are in contact with the
eyes you can have mechanical imitation or injury, rinse immediately with plenty of water for at least 15 minutes. Seek immediate medical
attention.

SKIN: If contact is made with the product in the molten state can lead 1o severe bums: Wash immediately with plenty of cold water for at least
15 minutes. Call your doctor at once.

INHALATION: Remove to fresh air, if breathing is jregular or stopped, administer artificial respiration. Call your doctor immediately.
INGESTION: Not a likely route of exposure. However, if you were 1o have swallowed the product contact your doctor.

PROTECTION MEASURES FOR THE FIRST RESCUE: for PPE required for first aid refer to section 8.2 of this Information Sheet.
7.2. Most important symptoms and effects, both acute and delayed.

No episodes of damage to health ascribable to the product have been reported.
4.3, indication of any immediate medical attention and special treatment needed..
Information not available.

SECTION 5. Firefighting measures.

5.1. Extinguishing media.
SUITABLE EXTINGUISHING EQUIPMENT
Use extinguishers appropriate for the surrounding materials that caught fire.
UNSUITABLE EXTINGUISHING EQUIPMENT
None in particutar. Molten metal may react violently with water.

5.2. Special hazards arising from the substance or mixture.
HAZARDS CAUSED BY EXPOSURE IN THE EVENT OF FIRE
Do not breathe combustion producis (fumes of metallic oxides).

5.3. Advice for firefighters.
GENERAL INFORMATION
In the form of wire the product is non-flammable and there is not a risk of explosion. Fine dust may ignite and pose a risk of explosion. During
the combustion are produced dangerous fumes containing metal oxides.
Use jets of water to cool the containers to prevent product decomposition and the development of substances potentially hazardous for health.
Always wear full fire prevention gear. Collect extinguishing water to prevent it from draining into the sewer system. Dispose of contaminated
water used for extinction and the remains of the fire according to applicable regulations.
SPECIAL PROTECTIVE EQUIPMENT FOR FIRE-FIGHTERS
Normat fire fighting clothing i.e. fire kit (BS EN 469), gloves (BS EN 659) and boots (HO specification A29 and A30} in combination with self-

contained open circuit positive pressure compressed air breathing apparatus (BS EN 137).

SECTION 6. Accidental release measures.

6.1. Personal precautions, protective eguipment and emergency procedures.
Use breathing equipment if fumes or powders are released into the air. These indications apply for both processing staff and those invaived in

emergency procedures.

6.2. Environmental precautions.
The product must not penelrate into the sewer system or come info contact with surface water or ground water.

6.3. Methods and material for containment and cleaning up-
Confine using earth or inert material. Collect as much material as possible and eliminate the rest using jets of water. Contaminated material

should be disposed of in compliance with the provisions set forth in point 13.

§.4. Reference to other sections.
Any information on psrsonal protection and disposal is given in sections 8 and 13.
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SECTION 7. Handling and storage.

7.1. Precautions for safe handling.
Ensure an accurate localized ventilation / aspiration in the workplace during welding. Do not eat, drink or smoke during use. Before handling

the product, consuit all the other sections of this Information Sheet. Avoid leakage of the product into the environment.
Keep the workplace clean by avoiding dust build-up.

7.2. Conditions for safe storage, including any incompatibilities.
Keep the product in clearly labelled containers. Keep containers away from any incompatible matarials, see section 10 for details.

7.3. Specific end use(s).
No other use than specified in Section 1.2 of this information Sheet.

SEZIONE 8. Exposure controls/personal protection.

8.1. Gontrol parametars.
Occupational exposure limits

Description Type Status TWAIBh STEL/M5min
mgm3 ppm_| mg/md
IRON, SOLUBLE SALTS AS Fe TLY-ACGGIH 1
IRON OXIDE (Fe203) TLV-ACGIH 5 respirable fraction
ALUMINUM METAL insoluble compounds TLV-ACGIH 1 0,9
4 (respirable)
ALUMINIUM POWDER WEL UK 10 (total)
TLV CH 3
5 (respirable)
QSHA - PEL 15 (total)
NICKEL TLV-ACGIH 1.5
TLV CH 0.5
WEL UK 0.1
OSHA - PEL 0.015
Insoluble inorganic Nickel compounds TLV-AGGIH 0,2 A1, inhalable fraction
Soluble inorganic Nickel compounds TLV-ACGIH 0,1 Ad, inhalable fraction
LEAD TLV-ACGIH 0,058
QEL EU 0,16

Chromium and Cr () and Cr (W) compounds (not

soluble) OEL EU 2
1T 0,5
WEL UK 0,5
TLV-ACGIH 0.5
5 (respirable)

SILICON, POWDER OSHA - PEL 15 (total)
Tifl AND INORGANIC COMPOUNDS (EXPRESSED AS
TIN) OEL EU

TLV-ACGIH 2

TMANGANESE element and inorganic compounds {(as

Mn) TLV-ACGIH 0,2

10 (inhalable fraction note 3)
Motybdenum metal and inscluble compounds (as Ma) TLV-ACGIH

3 (respirable fraction note 4)
ARSENIC and inorganic compounds {As) TLV-ACGIH 0,01

Zirconiurn and its compounds (as Zr) TLV-ACGIH 5 10
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Antimony and compounds (as Sb) TLV-ACGIH 0,5
1 (dust/ mist)
COPPER OSHA - PEL 0.1 (fumes)

8.2. Exposure controls.

Observance of satety measures used in handling chemical substances. As the use of adequate technical equipment must always take priority
over personal protection eguipment, ensure good ventilation at the workplace through effective Iocal aspiration. If these steps do not keep the
concentration of the product below the exposure limit values in the workplace, wear suitable protection for the respiratory tract

SKIN PROTECTION

Cover exposed areas with appropriate clothing.

HAND PROTECTION

Use gloves for welders

BODY PROTECTION

Not required.

EYE PROTECTION

Use masks with UV protection suitable for your application.

RESPIRATORY PROTECTION

In case of exceeding the threshold value of one or more of the substances present in the preparation for daily exposure in workplace
environment or to a fraction established by the company's prevention and protection, wear a half-mask with filter type combined FFA1P2
suitable to protect from dust and welding fumes and vapors (ref. EN 141 standard).

The use of means of respiratory protection is necessary in the absence of technical measures to fimit worker exposure. The protection
provided by masks is in any case limited.

THERMAL HAZARDS

Use appropriate personal protective equipment during welding to protect from heat and possible liquid metal (CEN standards).

SECTION 9. Physical and chemical properiies.

5.1, Infornation on basic physical and chemical properties.

Appearance Solid (wire in massive form)
Golour bright copper
Qdour odourless
Odour threshold. Not available.
pH. Not available.
Melfing point / freezing point. 1500°C

Initial boiling point. Not applicable.
Boiling range. Not available.
Flash point. Not applicable.
Evaporalion Rate Not avaitable.
Flammability of solids and gases Not available.
Lower inflammability fimit. Not available.
Upper inflammability limit. Not available.
Lower explosive limit. Not available.
Upper explosive limit. Not available.
Vapour pressure. Not available.
Vapour density Not available.
Relative density. Not available.
Solubility 7,86 kg/dm™
Partition coefficient: n-octanol/water Not available.
Auto-ignition temperature. Not available.
Decomposition temperature. Not available.
Viscosity Not available.
Explosive properties Not available.
Oxidising properties Not available.

SECTION 10. Stability and reactivity.

10.1. Reactivity.
There are no particular risks of reaction with other substances in normal conditions of use.

10.2. Chemical stability.
The product is stable in nomal conditions of use and storage.

10.3. Possibility of hazardous reactions.
No hazardous reactions are foreseeable in normal conditions of use and storage.

10.4. Conditions to avoid.
None in particular. The wire is made from metals in massive form and is stable and non-reactive under normal conditions of use.

However the usual precautions used for chemical products should be respected.

10.5. Incompatible materials.

Avoid contact with acids.

70.6. Hazardous decomposition products.

By thermal decomposiiion when heated or in the event of fire, vapors potentially dangerous to health can be released.
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SECTION 11. Toxicological information.

According to currently available data, this product has not yet produced health damages. Anyway, it must be handled carefully according to
good industrial practices. This product may have slight health effects on sensitive people, by inhalation and/or cutaneous absorption and/or
contact with eyes and/or ingestion.

11.1. Information on toxicological effects.

Information on the product not available.

Long-term exposure to welding fumes may result in dizziness, fainting, nausea, tiredness, irritation to the respiratory {ract and eyes, metal
fume fever. Chronic exposure can reduce jung function. Exposure to fumes containing manganese can lead to damage to the nervous system
and respiratory tract

The IARC classifies welding fumes as possibly carcinogenic to humans (2B), the target organ is the lung and it is assumed that the risk is
limited to the welding of stainiess steel as containing Cr and Ni. However, the currently available epidemiological data on mortality and
incidence of lung cancer do not provide clear evidence that nickel and hexavalent chromium compounds are the most important risk factor
(Sjogrenand Langard, 2004). The ACGIH does not provide a classification of the carcinagenicity of welding fumes. The carcinogenic role of
welding fumes is still debated, especially for liitie evidence derived from epidemiological siudies and by the few and not conclusive

experimental studies on animals.

SECTION 12. Ecological information.
Use this product according to good working practices. Avoid fittering. Inform the competent autnorities, shouid the product reach waterways or
sewers or contaminate soil or vegetation. Mo acute or chronic classification is assigned to Iron Alloys in massive form.

12.1. Toxicity. Information not available.
13.2. Persistence and degradability. Information not available.
12.3. Bioaccumulative potential. Information not available.
12.4. Mobility in soil. Information not available.

12.5. Results of PET and vPvB assessment. On the basis of available data, the product does not contain any PBT or vPvB in
percentage greater than 0,1%.
12.6. Other adverse effecis. Information not available.

SECTION 13. Disposal considerations.

13.1. Waste treatment methods.

Reuse, when possible. The hazard level of waste containing this product must be evaluated according to applicable regulations.
Disposal must be performed through an authorised waste management firm, in compliance with national and local regulations.
Solid residues may be suitable for disposal in an authorised landfill site.

CONTAMINATED PACKAGING
Contaminated packaging must be recovered or disposed of in campliance with national waste management regutations.

SECTION 14. Transport information.
The product is not dangerous under current provisions of the Cede of ntemational Garriage of Dangerous Goods by Road (ADR) and by Rail

(RID), of the International Maritime Dangerous Goods Cade (IMDG). and of the International Air Transport Association (IATA) regulations. |

SECTION 15. Regulatory information.

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

Seveso Category: None

Restrictions relating to the product or contained substances pursuant | None
to Annex XVII to EC Regulation 1907/2006.

Substances in Candidate List (Art. 59 REACH). None

Substances subject o authorisarion (Annex XIV REACH). None

Substances subject to exportation reporting pursuant to (EC) Reg:. None

689/2008:

Substances subject o the Rotterdam Convention: None

Substances subject to the Stockholm Convention: None

Healthcare controls. Information not available.

45.2. Chemical safety assessment.

The welding wire PROSTAR S-6is considered an article 2nd not a substance ar a mixture according to the REACH Regulation.
No chemical safety assessment has been processed for the article.
At the time of writing the exposure scenario of substance Iron (Registration number: 01-2119462838-24-0067-XXXX) was not available.
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SECTION 16. Other information.

Training for workers:
Worker training should include content, updates and duration as a function of the risk profiles assigned to work areas to which they belong, in

the manner prescribed by applicable national and local regulations.

LEGEND:

- ADR: European Agreement concerning the carriage of Dangerous goods by Road
- GAS NUMBER: Chemical Abstract Service Number

- CE50: Effective concentration (required fo induce a 50% effect)

_ CE NUMBER: Identifier in ESIS (European archive of existing substances)

- CLP: EC Regulation 1272/2008

- DNEL: Derived No Effect Level

- EmS: Emergency Schedule

- GHS: Globally Harmonized System of classification and labeling of chemicals

- 1ATA DGR: Intemational Air Transport Association Dangerous Goods Regulation

- IC50: immohilization Concentration 50%

_ IMDG: Intemnational Maritime Code for dangerous goods

- IMO: Infernational Maritime Organization

- INDEX NUMBER: Identifier in Annex Vi of CLP

- LC50: Lethal Concentration 50%

- LD50: Lethal dose 50%

- OEL: Cccupational Exposure Level

- PBT: Persistent bioaccumulative and toxic as Reach Regulation

- PEC: Predicted environmental Concentration

- PEL: Predicted exposure level

- PNEC: Predicted no effect concentration

- REACH: EC Regulation 1907/2006

- RID: Regulation conceming the intemational transport of dangerous goods by train
- TLV: Threshold Limit Value

- TLV GEILING: Concentration that should not be exceeded during any time of occupational exposure.
- TWA STEL: Short-tenn exposure limit )
- TWA: Time-weighted average exposure limit

-VOC: Volatile organic Compounds

- VPVB: Very Persistent and very Bioaccumulative as for REACH Regulation.

GENERAL BIBLIOGRAPHY

1. Directive 1999/45/EC and following amendments

2. Directive 67/548/EEC and following amendments and adjustments
3. Regulation (EC) 1807/2006 (REACH) of the European Parliament
4, Regulation (EC) 1272/2008 (CLF) of the European Parliament

5. Regulation (EC) 790/2009 (I Atp. CLP) of the European Parliament
6. Regulation (EC) 453/2010 of the Eurapean Parliament

7. Regulation (EC) 286/2011 (Il Atp. CLP) of the European Parliament
8. The Merck Index. - 10th Edition

9. Handling Chemical Safety

10. Niosh - Registry of Toxic Effects of Chemical Substances

11. INRS - Fiche Toxicologique (toxicological sheet)

12. Patty - industrial Hygiene and Toxicology

13. N.I. Sax - Dangerous praperties of Industrial Materials-7, 1989 Edition
14. ECHA website

Note for users:
The information contained in the present sheet are based on our own knowledge on the date of the last version. Users must verify the

suitability and thoroughness of provided information according to each specific use of the product.

This document must not be regarded as a guarantee on any specific product property.

The use of this product is not subject to our direct control; therefore, users must, under their awn responsibility, comply with the current health
and safely laws and regulations. The producer is refieved from any liability arising from improper uses.

Provide appointed staff with adequate training on how to use chemical producs.

Note for users:
The information contained in the present sheet are based on our own knowledge on the date of the last version. Users must verify the

suitability and thoroughness of provided information according to each specific use of the product.

This document must not be regarded as a guarantee on any specific product property.
The use of this product is not subject to our direct control; therefore, users must, under their own responsibility, comply with the current health

and safety laws and regulations. The producer is relieved from any liability arising from improper uses.
Provide appointed staff with adequate training on how to use chemical products.




Product: Oxygen, Compressed P-4638-G Date: December 2006

Praxair Material Safety Data Sheet

1. Chemical Product and Company Identification

Product Name: Oxygen, compressed Trade Names: Oxygen, MediPure® Oxygen
(MSDS No. P-4638-G)

Chemical Name: Oxygen Synonyms: Dioxygen

Chemical Family: Permanent gas Product Grades: Industrial, Oxygen Aviator's

Breathing, USP, 2.6, 2.6-Zero, 4.0—
Hydrocarbon Free, 4.3-UHP, 5.0-Research,

6.0
Telephone: Emergencies: 1-800-645-4633* Company Name: Praxair, Inc.
CHEMTREC: 1-800-424-9300* 39 Old Ridgebury Road
Routine: 1-800-PRAXAIR Danbury, CT 06810-5113

*Call emergency numbers 24 hours a day only for spills, leaks, fire, exposure, or accidents
involving this product. For routine information, contact your supplier, Praxair sales
representative, or call 1-800-PRAXAIR (1-800-772-9247).

2. Hazards Identification

EMERGENCY OVERVIEW

WARNING! High-pressure, oxidizing gas.
Vigorously accelerates combustion.
Self-contained breathing apparatus may be required by rescue workers.
| Under ambient conditions, this is a colorless, odorless, and tasteless gas.

OSHA REGULATORY STATUS: This material is considered hazardous by the OSHA Hazard
Communications Standard (29 CFR 1910.1200).

POTENTIAL HEALTH EFFECTS:
Effects of a Single (Acute) Overexposure

Inhalation. Breathing 80% or more oxygen at atmospheric pressure for more than a few
hours may 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 also 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.

Skin Contact. No harm expected.
Swallowing. This product is a gas at normal temperature and pressure.
Eye Contact. No harm expected.

Effects of Repeated (Chronic) Overexposure. No harm expected.

Copyright © 1978, 1985, 1992, 1997, 2003-2004, 2006, Praxair Technology, Inc. Page 10f10
All rights reserved.
] A vertical line in the left margin indicates revised or new material.
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Other Effects of Overexposure. See section 11, Toxicological Information.

Medical Conditions Aggravated by Overexposure. See section 11, Toxicological
Information.

CARCINOGENICITY: Oxygen is not listed by NTP, OSHA, or IARC.

POTENTIAL ENVIRONMENTAL EFFECTS: For further information, see section 12, Ecological
Information.

3. Composition/information on Ingredients

See section 16 for important information about mixtures.

COMPONENT CAS NUMBER CONCENTRATION
Oxygen [7782-44-7 [>99%*
*The symbol > means “greater than.”

4. First Aid Measures

INHALATION: Immediately remove to fresh air. If not breathing, give artificial respiration. Keep
victim warm and at rest. Call a physician. Advise the physician that the victim has been
exposed to a high concentration of oxygen.

SKIN CONTACT: Wash with soap and water; seek medical attention if discomfort persists.
SWALLOWING: This product is a gas at normal temperature and pressure.

EYE CONTACT: Flush eyes thoroughly with water. Hold the eyelids open and away from the
eyeballs to ensure that all surfaces are flushed thoroughly. Get medical attention if discomfort
persists.

NOTES TO PHYSICIAN: Supportive treatment should include immediate sedation, anti-
convulsive therapy if needed, and rest. See section 11, Toxicological Information.

5. Fire Fighting Measures

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

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

PRODUCTS OF COMBUSTION: Not applicable.

PROTECTION OF FIREFIGHTERS: WARNING! High-pressure, oxidizing gas. Evacuate all
personnel from danger area. Immediately deluge cylinders with water from maximum distance
until cool; then move them away from fire area if without risk. Self-contained breathing
apparatus may be required by rescue workers. On-site fire brigades must comply with OSHA
29 CFR 1910.156.

Specific Physical and Chemical Hazards. Heat of fire can build pressure in cylinder and
cause it to rupture. Oxygen cylinders are equipped with a pressure relief device. (Exceptions
may exist where authorized by DOT.) No part of cylinder should be subjected to a temperature
higher than 125°F (62°C). Smoking, flames, and electric sparks in the presence of enriched
oxygen atmospheres are potential explosion hazards.

Page 2 of 10
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Protective Equipment and Precautions for Firefighters. Firefighters should wear self-
contained breathing apparatus and full fire-fighting turnout gear.

6. Accidental Release Measures

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED:

WARNING! High-pressure, oxidizing gas.

Personal Precautions. Shut off flow if without risk. Ventilate area or move cylinder to a well-
ventilated area. Remave all flammable materials from vicinity. Oxygen must never be permitted
to strike an oily surface, greasy clothes, or other combustible material.

Environmental Precautions. Prevent waste from contaminating the surrounding environment.
Keep personnel away. Discard any product, residue, disposable container, or liner in an
environmentally acceptable manner, in full compliance with federal, state, and local regulations.
If necessary, call your local supplier for assistance.

7. Handling and Storage

PRECAUTIONS TO BE TAKEN IN HANDLING: Protect cylinders from damage. Use a
suitable hand truck to move cylinders; do not drag, roll, slide, or drop. Never attempt to lift a
cylinder by its cap; the cap is intended solely to protect the valve. 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. Open valve slowly.
If valve is hard to open, discontinue use and contact your supplier. Close cylinder valve after
each use; keep closed even when empty. Never apply flame or localized heat directly to any
part of the cylinder. High temperatures may damage the cylinder and could cause the pressure
relief device to fail prematurely, venting the cylinder contents. For other precautions in using
this mixture, see section 16.

PRECAUTIONS TO BE TAKEN IN STORAGE: Store and use with adequate ventilation, away
from oil, grease, and other hydrocarbons. Separate oxygen cylinders from flammables by at
least 20 ft (6.1 m) or use a barricade of noncombustible material. This barricade should be at
least 5 ft (1.53 m) high and have a fire resistance rating of at least ¥z hour. Firmly secure
cylinders upright to keep them from falling or being knocked over. Screw valve protection cap
firmly in place by hand. Store only where temperature will not exceed 125°F (52°C). Store full
and empty cylinders separately. Use a first-in, first-out inventory system to prevent storing full
cylinders for long periods.

RECOMMENDED PUBLICATIONS: For further information on storage, handling, and use, see
Praxair publications P-14-153, Guidelines for Handling Gas Cylinders and Containers; P-15-
276, Storage and Safe Handling of Oxygen; and P-3499, Safety Precautions and Emergency
Response Planning. Obtain from your local supplier.

8. Exposure Controls/Personal Protection

See section 16 for important information on by-products generated during use
in welding and cutting.

COMPONENT losua PEL |ACGIH TLV-TWA (2006)
Oxygen IN.E.* IN.E.*
*N.E.—Not Established.

Page 3 of 10
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IDLH = Not available.
ENGINEERING CONTROLS:

Local Exhaust. Use a local exhaust system, if necessary, to prevent increased oxygen
concentration and, in welding, to keep hazardous fumes and gases below the applicable
exposure limits in the worker's breathing zone.

Mechanical (General). General exhaust ventilation may be acceptable if it can maintain a
supply of air that is not too rich in oxygen and, during welding, can keep hazardous fumes and
gases below applicable TLVs in the worker's breathing zone.

Special. None
Other. None
PERSONAL PROTECTIVE EQUIPMENT:

Skin Protection. Wear work gloves when handling cylinders; welding gloves for welding.
Gloves must be free of oil and grease. Metatarsal shoes for cylinder handling. Select in
accordance with OSHA 29 CFR 1910.132 and 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, shoulder protection, as well as substantial clothing. Regardless of
protective equipment, never touch live electrical parts.

EvelFace Protection. Wear safety glasses when handling cylinders. For weiding, wear
goggles with filter lens selected as per ANSI Z49.1. Provide protective screens and goggles, if
necessary, to protect others. Select as per OSHA 29 CFR 1910.33

Respiratory Protection. None required under normal use. However, air-supplied respirators
are required while working in confined spaces with this product. For welding, use air-purifying
or air-supplied respirators, as appropriate, where local or general exhaust ventilation is
inadequate. Adequate ventilation must keep worker exposure below applicable TLVs for fumes,
gases, and other by-products of welding with oxygen. See sections 2, 10, and 16 for details.
Respiratory protection must conform to OSHA 29 CFR 1910.134. Select per OSHA 29 CFR
1910.134 and ANSI Z88.2.

9. Physical and Chemical Properties

APPEARANCE: Colorless, odorless, tasteless gas at normal
temperature and pressure.

ODOR: None

ODOR THRESHOLD: Not available.

PHYSICAL STATE: Gas at normal temperature and pressure

pH: Not applicable.

| MELTING POINT at 1 atm:

-361.82°F (-218.79°C)

| BOILING POINT at 1 atm:

-297.36°F (-182.98°C)

FLASH POINT (test method):

-62°F (-52.2°C) TCC ASTM D56

EVAPORATION RATE (Butyl Acetate = 1):

Not applicable.

FLAMMABILITY:

Not applicable.

FLAMMABLE LIMITS IN AIR, % by volume:

UPPER: Not
applicable.

LOWER: Not
applicable.

VAPOR PRESSURE at 68°F (20°C):

Not applicable.

] VAPOR DENSITY at 70°F (21.1°C) and 1 atm:

0.0827 Ib/ft* (1.325 kg/m®)
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SPECIFIC GRAVITY (H,0 = 1) at boiling point 1.141
SPECIFIC GRAVITY (Air= 1) at 70°F (21.1°C)

and 1 atm: 1.105
SOLUBILITY IN WATER, vol/vol at 32°F (0°C): 0.0489
PARTITION COEFFICIENT: n-octanol/water: Not available.

AUTOIGNITION TEMPERATURE: Not applicable.
DECOMPOSITION TEMPERATURE: Not available.
PERCENT VOLATILES BY VOLUME: 100
MOLECULAR WEIGHT: 31.9988
MOLECULAR FORMULA: 0Oy

10. Stability and Reactivity

CHEMICAL STABILITY: [7] Unstable [X] Stable

CONDITIONS TO AVOID: None known.

INCOMPATIBLE MATERIALS: Combustible materials, asphalt, flammable materials, especially
oils and greases. Oxygen reacts with many materials.

HAZARDOUS DECOMPOSITION PRODUCTS: None known.
POSSIBILITY OF HAZARDOUS REACTIONS: [] May Occur [X] Will Not Occur

11. Toxicological Information

ACUTE DOSE EFFECTS: The welding process may generate hazardous fumes and gases.
(See sections 2, 10, 15, and 16.)

At atmospheric concentration and pressure, oxygen poses no toxicity hazards. At high
concentrations, newborn premature infants may suffer delayed retinal damage (retrolental
fibroplasia) that can progress to retinal detachment and blindness. Retinal damage may also
occur in adults exposed to 100% oxygen for extended periods (24 to 48 hours) or at pressures
exceeding atmospheric pressure, particularly in individuals whose retinal circulation has been
previously compromised. All individuals exposed for long periods to oxygen at high pressure
and all who exhibit overt oxygen toxicity should have ophthalmologic examinations.

At two or more atmospheres, CNS toxicity occurs. Sympioms include nausea, vomiting,
dizziness or vertigo, muscle twitching, vision changes, and loss of consciousness and
generalized seizures. At three atmospheres, CNS toxicity occurs in less than two hours; at six
atmospheres, in only a few minutes.
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Patients with chronic obstructive pulmonary disease retain carbon dioxide abnormally. If
oxygen is administered, raising their blood-oxygen concentration, their breathing becomes
depressed, and retained carbon dioxide rises to a dangerous level.

Airway obstruction during high oxygen tension may cause alveolar collapse foliowing absorption
of the oxygen. Similarly, occlusion of the eustachian tubes may cause retraction of the
eardrum, and obstruction of the paranasal sinuses may produce vacuum-type headache.

STUDY RESULTS: Animal studies suggest that the administration of certain drugs, including
phenothiazine drugs and chloroquine, increases the susceptibility to toxicity from oxygen at high
concentrations or pressures. Animal studies also indicate that vitamin E deficiency may
increase susceptibility to oxygen toxicity.

12. Ecological Information

ECOTOXICITY: No known effects.

OTHER ADVERSE EFFECTS: The atmosphere contains approximately 21% oxygen. No
adverse ecological effects expected. Oxygen does not contain any Class | or Class Il ozone-

depleting chemicals.

13. Disposal Considerations

WASTE DISPOSAL METHOD: Do not attempt to dispose of residual or unused quantities.
Return cylinder to supplier. For emergency disposal, secure cylinder in a well-ventilated area or
outdoors; then slowly discharge gas to the atmosphere.

14. Transport Information

DOTEAMC SHIPPING NAME: Oxygen, compressed

HAZARD PACKING IDENTIFICATION PRODUCT
CLASS: 2.2 |GROUP/Zone: pA* NUMBER: UN1072 RQ: None
SHIPPING LABEL(s): OXYGEN. An oxygen label may be used for domestic shipment in

the United States and Canada in place of the NONFLAMMABLE
GAS and OXIDIZER labels (49 CFR Part 172).
PLACARD (when required): NONFLAMMABLE GAS or OXYGEN
*Not available.
SPECIAL SHIPPING INFORMATION: Cylinders should be transported in a secure position, in a
well-ventilated vehicle. Cylinders transported in an enclosed, nonventilated compartment of a
vehicle can present serious safety hazards.

Shipment of compressed gas cylinders that have been filled without the owner's consent is a
violation of federal law [49 CFR 173.301(b)].

MARINE POLLUTANTS: Oxygen is not listed as a marine pollutant by DOT.

15. Regulatory Information

The following selected regulatory requirements may apply to this product. Not all such
requirements are identified. Users of this product are solely responsible for compliance with all
applicable federal, state, and local regulations.
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U.S. FEDERAL REGULATIONS:
EPA (ENVIRONMENTAL PROTECTION AGENCY)
CERCLA: COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION,
AND LIABILITY ACT OF 1980 (40 CFR Parts 117 and 302):
Reportable Quantity (RQ): None
SARA: SUPERFUND AMENDMENT AND REAUTHORIZATION ACT:
SECTIONS 302/304: Require emergency planning based on Threshold Planning

Quantity (TPQ) and release reporting based on Reportable Quantities (RQ) of
Extremely Hazardous Substances (EHS) (40 CFR Part 355):

TPQ: None

EHS RQ (40 CFR 355): None
SECTIONS 311/312: Require submission of MSDSs and reporting of chemical
inventories with identification of EPA hazard categories. The hazard categories for
this product are as follows:

IMMEDIATE: No PRESSURE: Yes
DELAYED: No REACTIVITY: No
FIRE: Yes

SECTION 313: Requires submission of annual reports of release of toxic chemicals
that appear in 40 CFR Part 372.
Oxygen is not subject to reporting under Section 313.

40 CFR 68: RISK MANAGEMENT PROGRAM FOR CHEMICAL ACCIDENTAL
RELEASE PREVENTION: Requires development and implementation of risk
management programs at facilities that manufacture, use, store, or otherwise handle
regulated substances in quantities that exceed specified thresholds.

Oxygen is not listed as a regulated substance.
TSCA: TOXIC SUBSTANCES CONTROL ACT: Oxygen is listed on the TSCA inventory.
OSHA: OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION:

29 CFR 1910.119: PROCESS SAFETY MANAGEMENT OF HIGHLY HAZARDOUS
CHEMICALS: Requires facilities to develop a process safety management program
based on Threshold Quantities (TQ) of highly hazardous chemicals.

Oxygen is not listed in Appendix A as a highly hazardous chemical.

STATE REGULATIONS:
CALIFORNIA: Oxygen is not listed by California under the SAFE DRINKING WATER AND
TOXIC ENFORCEMENT ACT OF 1986 (Proposition 65).

PENNSYLVANIA: Oxygen is subject to the PENNSYLVANIA WORKER AND COMMUNITY
RIGHT-TO-KNOW ACT (35 P.S. Sections 7301-7320).

16. Other Information

Be sure to read and understand all labels and instructions supplied with all containers of this
product.

WARNING: Medical grades of oxygen are subject to strict federal regulations and are for use
only under the control of a licensed physician or clinician familiar with the product and its
hazards.

Page 7 of 10




Product: Oxygen, Compressed P-4638-G Date: December 2006

OTHER HAZARDOUS CONDITIONS OF HANDLING, STORAGE, AND USE: High-pressure,
oxidizing gas. Clean all gauges, valves, regulators, piping, and equipment to be used in
oxygen service in accordance with CGA pamphlet G-4.1. Keep cylinders and their valves free
of oil and grease. Use piping and equipment adequately designed to withstand pressures to be
encountered. Use a backflow prevention device in any piping. Never use oxygen as a
substitute for compressed air. Never use an oxygen jet for cleaning purposes of any sort,
especially for clothing. Oxygen increases the likelihood of an enguilfing fire. Never work on a
pressurized system. If a leak occurs, close the cylinder valve. Blow the system down in a
safe and environmentally sound manner in compliance with al federal, state, and local laws;
then repair the leak. Never place a compressed gas cylinder where it may become part of
an electrical circuit.

Personnel who have been exposed to high concenirations of oxygen should stay in a well-
ventilated or open area before going into a confined space or near an ignition source.

SPECIAL PRECAUTIONS: Use 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, Culting, 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), 550 N.W. Le Jeune Rd., Miami,
FL 33126, hitp://www.aws.org/, or see OSHA's Web site at htip://www.osha-
sic.gov/SLTC/weldingcuttingbrazing/. Order AWS documents from Global Engineering
Documents, 15 Inverness Way East, Englewood, CO 80112-5710, http://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 sirike an arc
on the cylinder. The defect produced by an arc burn could lead to cylinder rupture.

Mixtures. When you mix two or more gases or liquefied gases, 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. Remember, gases and liguids have properties that can cause serious
injury or death.

HAZARD RATING SYSTEMS:
NFPA RATINGS: HMIS RATINGS:
HEALTH =0 HEALTH =0
 FLAMMABILITY =0 FLAMMABILITY =0
INSTABILITY =0 PHYSICAL HAZARD =3
SPECIAL = OX
STANDARD VALVE CONNECTIONS FOR U.S. AND CANADA:
THREADED: 0-3000 psig CGA-540
3001-4000 psig CGA-577
4001-5500 psig CGA-701
PIN-INDEXED YOKE: 0-3000 psig CGA-870 (Medical Use)
ULTRA-HIGH-INTEGRITY CONNECTION:  0-3000 psig CGA-714

Use the proper CGA connections. DO NOT USE ADAPTERS. Additional limited-standard
connections may apply. See CGA pamphlet V-1 listed below.
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Ask your supplier about free Praxair safety literature as referred to in this MSDS and on the
label for this product. Further information can be found in the following pamphlets published by
the Compressed Gas Association, Inc. (CGA), 4221 Walney Road, 5 Floor, Chantilly, VA
20151-2923, Telephone (703) 788-2700, http://www.cganet.com/Publication.asp

AV-1 Safe Handling and Storage of Compressed Gases

AV-8 Characteristics and Safe Handling of Cryogenic Liquid and Gaseous Oxygen
G-4 Oxygen

G-4.1 Cleaning Equipment for Oxygen Service

P-1 Safe Handling of Compressed Gases in Containers

P-2 Characteristics and Safe Handling of Medical Gases

P-39 Oxygen-Rich Atmospheres

SB-2 Oxygen-Deficient Atmospheres

SB-8 Use of Oxy-Fuel Gas Welding and Cutting Apparatus

V-1 Compressed Gas Cylinder Valve Inlet and Outlet Connections
- Handbook of Compressed Gases, Fourth Edition

Page 9 of 10



Product: Oxygen, Compressed P-4638-G Date: December 2006

Praxair asks users of this product to study this MSDS and become aware of 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 MSDS 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.

o o R e e R R oL S i e o e 3 L i i e T P e i e A e S O
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 Material
Safety Data Sheet. Since the use of this information and the conditions of use of the
product are not within the control of Praxair, Inc., it is the user's obligation to
determine the conditions of safe use of the product.

2 B B o e o D o A S A e A P e AN e S s

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

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

e~ Praxair, Inc.
#zZPRAXAIR. 39 Old Ridgebury Road

Danbury, CT 06810-5113
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