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Revision Date 10-Mar-2015 , Version 1

ACETYLENE

Safety Data Sheet

Preduct identifier

Product Name ACETYLENE
Other means of identification

Safety data sheet humber LIND-PQO1
UN/ID no. o UNT001

Synonyms Ethyne, Ethine, Dissolved Acetylene

Recommended use of the chermical and restrictions on use
Recommended Use Industrial and professional use, Welding.
Uses advised against Consumer use

Details of the supplier of the safety data sheet

Linde Gas North America LLC - Linde Merchant Production Inc. - Linde LLC
575 Mountain Ave.

Murray Hill, NF07974

Phone; 908-464-8100

www lindeus.com

Linde Gas Puerto Rico, inc.

Road 869, Km 1.8

Barric Palmas, Catano, PR 00862
Phone: 787-641-7445

- www pr.lindegas.com

Linde Canada bimited

5860 Chedworth Way
Mississauga, Ontario LR 0A2
Phone: 905-501-1700

www lindecanada.com

* May include subsidiaries or affiliate companies/divisions.

For additional product information contact your local customer service.

Emergency telephone number

Company Phone Number 800-232-4726 (Linde National Operations Center, US)

905-501-0802 (Canada)
CHEMTREC: 1-800-424-9300 (North America) +1-703-527-3887 (International)
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LIND-POO1 ACETYLENE Revision Date 10-Mar-2015

Classification

(SHA Regulatory Status
This chemical is considered hazardous by the 2012 OSHA Hazard Communication Standard (29 CFR 1910.1 200).

Flammable gases
Gases under pressure

Category 1
Dissolved gas
imple asphyxiants, ' : [Yes

Label elements

Signal word Danger

Hazard Statements

Extremely flammable gas

May react explosively even in the absence of air at elevated pressure and/or temperature

Contains gas under pressure; may explode if heated '

May disptace oxygen and cause rapid suffocation g . VA
May form explosive mixtures with air ; (

Precautionary Statements - Prevention

Do not handle until all safety precautions have been read and understood
Keep away from heat, sparks, open fiames, hot surfaces, — No smoking
Use and store only outdoors or in a well ventilated place

Use backflow preventive device-in piping

* Fusible plugs in top, bottom, or valve melt at 98 °C 1o 107 °C (208" F to 224° F). Do not discharge at pressures above 15 psi {103 kPa)
Close valve after each use and when empty

Never put cylinders into unventilated areas of passenger vehicles

Precautionary Statements - Response

JF INHALED: Remove person te fresh air and keep comfortable for breathing. Get medical attention/advice.
Leaking gas fire: do not extinguish, unless leak can be stopped safely
Eliminate all ignition sourees if safe to do so

Precautionary Statements - Storage
Protect from sunlight when ambient temperature exceeds 52°C/125°F

Precautionary Statements - Disposal
Dispose of contents/containers in accordance with container supplier/owner instructions

Hazards not otherwise classified (HNOC)

Not applicable




LIND-PO0O1T ACETYLENE Revision Date 10-Mar-2015

Chemical Name CAS No. Volume % Chemical Formula
Acetylene 74-86-2 60 - 100 Ca2Hz
Acetone 67-64-1 5-10 C3HsO
Chemical Additions For safety reasens, acetylene gas is dissolved in acetone inthe gas cylinder.

Description of first aid measures

General advice Show this safety data sheet to the doctor in attendance.

Inhatation Remove to fresh air and keep comfortable for breathing. If breathing is difficult, give oxygen. If
breathing has stopped, give artificial respiration. Get medical attention immediately. .

Skin contact _ Wash off immediately with soap and plenty of water. Contaminated clothing presents a fire hazard
' and shoutd be removed immediately. Get medical attention if irritation develops and/or persists.

Eye contact Consult a physician if direct contact with pressurized material ocours. Rinse immediately with plenty
of water, also under the eyelids, for at least 15 minutes. Seek immediate medical attention/advice.

Ingestion Not an expected route of exposure.
Self-protection of the first aider Remove all sources of ignition. RESCUE PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED
BREATHING APPARATUS.

Most important symptoms and effects, both acute and delayed

Symptoms Simple asphyxiant. May cause suffocation by displacing the oxygen in the air, txposure to
oxygen-deficient atmosphere (<19.5%}) may cause dizziness, drowsiness, nausea, vomiting, excess
salivation, diminished mental alertness, loss of consciousness and death. Exposure to atmospheres
containing 8-10% or less oxygen will bring about unconsciousness without warning and so quickly
that the individuals cannot help or protect themselves, Lack of sufficient oxygen may cause serious
injury or death. Symptoms of overexposure are dizziness, headache, tiredness, nausea,
unconsciousness, cessation of breathing. May cause central nervous system depression with
nausea, headache, dizziness, vomiting, and incoordination.

Indication of any immediate medical attention and special treatment needed

Note to physicians Treat symptomaticalty.

Suitable extinguishing media
DO NOT EXTINGUISH A LEAKING GAS FIRE UNLESS LEAK CAN BE STOPPED. Dry chemical. Water spray or fog.

Specific extinguishing methods
If possible, stop the flow of gas. Do not extinguish the fire until supply is shut off as otherwise an explosive-ignition may oCcLr. if the fire is
extinguished and the flow of gas continues, GET AWAY!

Fight fire from maxiraum distance or use umanned hose holders or monitor nozzles. Do not direct water at source of leak or safety devices;
icing may occur. Far massive fire, use unmanned hose holders or monitor nozzles; if this is impossible withdraw from area and let fire burn.
Use water spray to cool surrounding containers. Be cautious of a Boifing Liquid Evaporating Vapor Explosion, BLEVE, if flame is impinging on
surrounding containers. Continue to cool fire exposed cylinders untit flames are extinguished. Damaged cylinders should be handied only by
specialists.
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LIND-POOT ACETYLENE Revision Date 10-Mar-2015

Specific hazards arising from the chemical R
GASEOUS ACETYLENE IS SPONTANEOUSLY COMBUSHIBLE IN AIR AT PRESSURES ABOVE 15 PSt (270 kPa). Pure acetylene is shock sensitive. O (

5 S
requires a very tow ignition energy so that fires which have been extinguished without stopping the flow of gas can easily re-ignite with
possible explosive force.

Fires involving acetylene occur occasionally at fusible metal pressure relief plugs at the tops and bottoms of cylinders, commonly due to hot
metal or slag dropped on the fusible plugs. When the fusible plug releases a large volume of acetylene creating a "roaring” sound. The flame

may extend a foot or two away from the cylinder until the pressure is reduced. In most cases, the other end of the cylinder may develop a
coating of frost. : :

If the flame is large, burning from a fusible plug, DO NOT try to put it out unless the cylinder is cutdoors or in a very well ventilated area free
from sources of ignition. Usually it is very difficult to exinguish large fires because the escaping acetylene may be re-ignited by adjacent
ignition sources, thereby possibly creating confined space explosion. Keep containers cool with water spray. :

Vapors may travei to source of ignition and flash back. Vapors from liquefied gas are initially heavier than air and spread along ground. Vapors
may accumulate in confined areas (basement, tanks, hopper/tank cars, etc.}. Cylinders may rupture under extreme heat.

Hazardous combustion products Carbon monoxide. Carbon dioxide (COz}.

Protective equipment and precautions for firefighters

Withdraw immediately in case of rising sound from venting safety devices or discoloration of tank. ALWAYS stay away from tanks engulfed in
fire. If the fire is extinguished and the flow of gas continues, GET AWAY! '

As in any fire, wear self-contained breathing apparattjs pressure-demand, MSHA/NIOSH (approved or equivalent) and full protettive gear. -

Personal precautions, protective equipment and emergency procedures ' ' i, {

Personal precautions : ELIMINATE all ignition sources (no smoking, flares, sparks or flames in immediate area). Evacuate
personnel to safe areas. Ensure adequate ventilation, especially in confined areas. Consider the risk -
of potentially explosive atmospheres. Monitor oxygen level. All equipment used when handling the
product must be grounded. Use non-sparking tools and equipment. Wear self-contained breathing
apparatus when entering area unjess atmosphere is proved to be safe. Do not touch or walk
through spilled material. '

Other Information Gas/vapor is heavier than air. Prevent from entering sewers, basements and workpits, or any place

where accumulation may be dangerous.

Environmental precautions

Environmental precautions Use water spray to reduce vapors or divert vapor cloud drifi. Avoid allowing water runoff to contact
spilled material. Prevent spreading of vapors through sewers, ventilation systems and confined
areas. See Section 12 for additional ecological information.

Methods and material for containment and ¢cleaning up

Methods for containment Stop the flow of gas or remove cylinder to outdoor location if this can be done without risk. If eak is
in container of container valve, contact the appropriate emergency telephone number in Section 1

or call your closest Linde location. DO NOT ATTEMPT TO REMOVE CYLINDERS THAT HAVE BEEN
EXPOSED 70 HEAT.

Methods for cleaningup Return cyﬁnder to Linde or an authorized distributor.

Precautions for safe handling
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LIND-POOT ACETYLENE

Revision Date 10-Mar-2015

Advice on safe handling

Never use copper piping for acetylene service. Only steef or wrought iron pipe should be used.
Open cylinder valve minimum amount required {no more than 1-1.5 turns) to deliver acceptable
flow to enable the cylinder to be closed quickly in an emergency situation. Acetylene is shipped in
a cylinder packed with a porous mass material, and a liquid solvent, commonly acetone. Acetylene
is dissolved in the acetone solution and dispersed throughout the porous medium. When the valve
of a charged acetylene cylinder is opened, the acetylene comes out of the solution and passes out
in the gaseous form. IT1S CRUGIAL THAT FUSE PLUGS IN THE TOPS AND BOTTOMS OF ALL ACETYLENE
CYLINDERS BE THOROUGHLY INSPECTED WHENEVER HANDLED. REMOVE AND QUARANTINE IN SAFE
LOCATION ANY DEFECTIVE CYLINDER.

Keep away from heat, hot surfaces, sparks, open flames and other ignition sources. No smoking.
Ground and bond all lines and equipment associated with product system. All equipment should be
non-sparking and explosion proof. "NO SMOKING" signs should be posted in storage and use areas.
Use only with equipment purged with inert gas or evacuated priof to discharge from cylinder. Avoid
contact with pure copper, mercury, sifver and brass with greater than 5% copper. Solvent
(acetone) may accumulate in piping system. For maintenance use appropriate resistant gloves, eye
goggles. Operating pressure should be limited to 15 psig (103 kPa) or less. Consider the use of
flashback arrestors. Unless oxygen and acetylene are separated, there should be a
non-combustible partition of at least 5 ft. high with a fire-resistance rating of one-half hour
between cylinders. In the U.S. cylinders stored inside a building near user locations must be limited
to total capacity of 2500 ft? of gas, exclusive of in-use or attached for use cylinders.

Protect cylinders from physical damage; do not drag, roll, slide or drop. When maving cylinders,
even for short distance, use a cart designed to transport cylinders, Never attempt to lift a cylinder
by its valve protection cap. Never insert an object {e.g: wrench, screwdriver, pry bar,etc.) into valve
cap openings. Doing so may damage valve, causing leak to occur. Use an adjustable strap wrench to
remove over-tight or rusted caps. Use only with adequate ventilation. Use backfiow preventive
device in piping. Use only with equipment rated for eylinder pressure. Close valve after each use
and when empty. If user experiences any difficulty operating cylinder valve discontinue use and
contact supplier. Ensure the complete gas system has been checked for leaks before use.

Never put cylinders into trunks of cars or unventilated areas of passenger vehicles. Never attempt
to refill a compressed gas cylinder without the owner's written consent. Never strike an arcon a
compressed gas cylinder or make a cylinder a part of an electrical circuit,

Only experienced and properly instructed persons should handle gases under pressure. Always
store and handle compressed gas cylinders in accordance with Compressed Gas Association,
pamphlel CGA-P1, Safe Handling of Compressed Gases in Containers.

For additional information, consult the Compressed Gas Association's pamphlets P-1, G-1, G-1.1,
AV-9, G-1.2.G-1.3, G-1.5, G-1.6, G-1.7, C-13, SB-4, NFPA #51, and OSHA 1910 Subpart H & Q.

Conditions for safe storage, including any incompatibilities

Storage Conditions

Incompatible materials

Dutside or detached storage is preferred. D not store cylinders on their side. This makes the
acetylene less stable and less safe, and increases the likelihood of solvent loss resulting in
decomposition. If rough handling or other occurrences should cause any fusible plug to leak, move
the cylinder to an open space well away from an possible source of a sign on the cylinder warning
of "Leaking Flammable Gas".

Store in cool, dry, well-ventilated area of non-combustible construction away from heavily
trafficked areas and emergency exits. Keep at temperatures below 52°C / 125°F. Cylinders should
be stored upright with valve protection cap in place and firmly secured to prevent falting. Fulland
empty cylinders should be segregrated. Use a "first in-first out” inventory system to prevent Futl
cylinders from being stored for excessive periods of time, Stored containers should be periodically
checked for general condition and leakage.

Oxidizing agents. Halogenated compounds. Halogens. Copper. Silver. Mercury. Brasses containing
>65% copper and brazing materials containing sitver or copper.

Page 5/ 11



LIND-POOT ACETYLENE

Revision Date 10-Mar-2015

Control parameters

Exposure Guidelines

Chemical Name ACGIHTLV OSHA PEL NIOSH IDLH
Acetylene - . - Ceiling: 2500 ppm
74-86-2 : ] Ceiling: 2662 mg/m?
Acetone SFEL: 750 ppm TWA: 1000 ppm IDLH: 2500 ppim 10% LEL
67-64-1 TWA: 500 ppm TWA: 2400 mg/m3 TWA: 250 ppm

{vacated) TWA: 750 ppm
(vacated) TWA: 1800 mg/m?
(vacated) STEL: 2400 mg/m*

TWA: 590 mg/m®

ACGIH TLV: American Conference of Governmental Industrial Hygienists - Threshold Limit Value. OSHA PEL: Occupational Safety and Health
Administration - Permissible Exposure Limits. NIOSH IDLH: Immediately Dangerous to Life or Health

Other Information

Appropriate engineering controls

Engineering Controls

Vacated limits revoked by the Court ofIAppeaIs decision in AFL-CIO v. OSHA, 965 F.2d 962 (11th Cir,,

" 1992).

Local exhaust ventilation to prevent accumulation of high concentrations and maintain air-oxygen
levels at or above 19.5%. Explosion proof ventilation systems. Oxygen detectors should be used
when asphyxiating gases may be released. Consider instatlation of leak detection systems in areas

of use and storage. Systems under pressure should be regularly checked for leakages. Showers.
Eyewash stations.

Individual protection measures, such as personal protective equipment

Eye/face protection

Skin and body protection

Respiratory protection

General Hygiene Considerations

Wear safety glasses with side shields (or goggles).

i ,-f\ (j F

Work gloves and safety shoes are recommended when handling cylinders. Wear fire/flame e
resistant/retardant clothing. Take precautionary measures against static discharge.

Use positive pressure aifline respirator with escape cylinder or self contained breathing apparatus
for axygen-deficient atmospheres (<19.5%). '

‘Handle in accordance with good industrial hygiene and safety practice. Do not get in eyes, on skin,

or on clothing.

information on basic physical and chemical properties

Physical state
Appearance

Odor

Odor threshold

pH

Melting point
Evaporation rate

Fire Hazard

Lower flammability limit:
Upper flammability Himit:
Flash point

Autoignition temperature
Decomposition temperature
Water solubility

Partition coefficient
Kinematic viscosity

Compressed gas
Colorless.

Shight garlic.

No information available
No data available

-806 °C / -113 °F

Not applicable

Yes

2.5%

82%

‘Mo information available
296 °C / 565 °F

No data available
Soluble in water.

No data available

Not applicable
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LIND-POO1 ACETYLENT Revision Date 10-Mar-2015

Chemical Name Molecular weight]  Boiling point | Vapor Pressure |Vapor density {air] Gas Pensity Critical
=1) kg/m3@20°C Temperature
Acetylene 26.03 -75.2 °C 4378 kPa @ 21.1 0.90 1.72 36.0°C
°C

Reactivity
Forms explosive acetylides with copper, silver and mercury. Do not use alioy containing more than 65% copper

Chemical stability
Do ot allow free gas {outside of cylinder) to exceed 15 psig. Do not expose cylinders to sudden shock or heat. Acetylene will decompose
violently with cylinder failure. Do not discharge at pressures above 15 psi (103 kPa).

Explosion data )
Sensitivity to Mechanical Impact Self-decomposition or self ignition may be triggered by heat, chemical reaction, friction or impact.
Sensitivity to Static Discharge Yes.

Possihility of Hazardous Reactions
May react explosively even in absence of zir at elevated pressure and/ or temperature. May form explosive mixtures with air.

Hazardous polymerization Temperatures as fow as 250°F (121°C) at high pressure, or at low pressure in the presence of a
catalyst are sufficient to initiate a polymerization reaction. The hazard is that the polymerization
normatly iberates heat and may lead to ignition and decomposition of acetylene if conditions
permit.

Conditions to avoid
Heat, flames and sparks.

incompatible materials
Oxidizing agents. Halogenated compounds. Halogens. Copper. Sitver. Mercury. Brasses containing >65% copper and brazing materials
containing sitver or copper.

Hazardous Decomposition Products

Hydrogen gas. Carbon monoxide (CO). Carbon dioxide (CO2).

Information on likely routes of exposure

Inhalation High concentrations (10-20% in air) cause symptoms similar to that of being intoxicated. As a
narcotic gas or intoxicant, it causes hypercapnia {an excessive amount of carbon dioxide in the
biood). Repeated exposures to tolerable levels has not shown deleterious effects. TCLo,
human-inhalation of 20 pph inhaled has been shown to cause headaches and dyspnea.

Skin contact May cause skin irritation and/or dermatitis.
Eye contact May cause slight irritation.
Ingestion Not an expected route of exposure.

Information on toxicological effects

Symptoms High concentrations may cause asphyxia from lack of oxygen or act as a narcotic causing central
nervous system depression. Symptoms of overexposure are dizziness, headache, tiredness, nausea,
unconsciousness, cessation of breathing.

Delayed and immediate effects as weli as chronic effects from short and long-term exposure
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LIND-PCOT ACETYLENE Revision Date 10-Mar-2015

Irritation - May cause skin and eye irritation.
Sensitization Not classified.
Germ cell mutagenicity Not classified.
Carcinogenicity This product does not contain any carcinogens or potential carcinogens listed by OSHA, ARG or NTP.
Reproductive toxicity Not classified.
Developmental Toxicity Not classified.
STOT - single exposure . Not classified.
STOT - repeated exposure Not classified.
Chronic toxicity None known.
Target Organ Effects Central nervous system (CNS), Respiratory system.
Aspiration hazard ' Not applicable. ' '

Numerical measures of toxicity

Chemical Name QOral LD50 Dermat LD5D {hhatation LCS0O Inhalation LC50

(CGA P-20)
Acetone T = 5800 mg/kg (Rat) * 1700mg/kg (rabbit) 18892 mg/m? _ -
67-64-1
Product Information ...

Oral LD50 , No information available
Dermal LD50 o No information available
Inhalation 1650 No information available

The following values are calculated based on chapter 3.1 of the GHS document .

Ecotoxicity
No known acute aquatic toxicity.

Persistence and degradabitity
No information available.

Bicaccumulation
Will not bioconcentrate.

Chemical Name Partition coefficient
Acetylene 0.32
74-86-2
Acetone . -0.24
67-64-1 :

Waste treatment methods

Disposal of wastes Do not attemp to dispose of residual waste or unused quantities. Return in the shipping container
PROPERLY LABELED WITH ANY VALVE OUTLET PLUGS OR CAPS SECURED AND VALVE PROTECTION CAP
IN PLACE to Linde for proper disposal. This material, as supplied, is a hazardous waste according to
federai regulations (40 CFR 261). ' '

DOL
UN/ID Ro. UN1001
Proper shipping name Acetylene, dissolved
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LiND-POO1T ACETYLENE

Revision Date 10-Mar-2013

Hazard Class

Special Provisions

Description

Emergency Response Guide Number

06
UN/ID no.
Proper shipping name
Hazard Class
Description

MEX.
UN/1D no.
Proper shipping name
Hazard Class
Description

IATA
UN/ID no.
Proper shipping name
Hazard Class
ERG Code
Special Provisions
Description

IMBG
UN/1D no.
Proper shipping name
Hazard Ciass
EmS-No.
Description

ADR
UN/ID no.
Proper shipping name
Hazard Class
Classification code
Tunnel restriction code
Description

i =
International Inventories
TSCA

DSL

EINECS/ELINCS

Legend:

21

NB6, N88

UNT001, Acetylene, dissolved, 2.1
116

UN1001

Acetylene, dissolved mixture

2.1

UN1001, Acetylene, dissolved mixture, 2.1

UN1001

Acetylene, dissolved mixture

2.1

UN1001, Acetylene, dissolved mixture, 2.1

UN1001

Acetylene, dissolved mixture

2.1

10L

Al

UN1001, Acetylene, dissolved mixture, 2.1

UN1001

Acetylene, dissolved mixture

2.1

F-D,S-U

UN1001, Acetylene, dissolved mixture, 2.1

UN10M
Acetylene, dissoived mixture
2.1

4F
{(B/D)
UN1001, Acetylene, dissolved mixture, 2.7, (B/ D)

Complies
Complies
Complies

TSCA - United States Toxic Substances Control Act Section 8(b) Invenicry
DSL/NDSL - Canadian Domestic Substances List/Non-Domestic Substances List

EINECS/ELINGS - European Inventory of Existing Chemical Substances/European List of Notified Chemical Substances

US Federal Requlations

SARA 313

Section 313 of Title i 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 Requlations, Part 372
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LIND-P007 ACETYLENE , Revision Date 10-Mar-2015

SARA 311/312 Hazard Categories

Acute Health Hazard - ' No ( ’ (
Chronic Health Hazard No NN
Fire Hazard Yes "
Sudden release of pressure haza rd Yes
Reactive Hazard - Yes

CERCLA

This material, as supplied, contains one or more substances regulated as a hazardous substance under the Comprehensive Environmental
Response Compensation and Liability Act (CERCLA) (40 CFR 302).

Chemical Name Hazardous Substances RQs CERCLA/ SARARQ Reportable Quantity (RQ)
Acetone 5000 1b ) - 5000 1b
67-64-1 2270kg

Clean Air Act, Section 112 Hazardous Air Pollutants (HAPs) (see 40 CFR61)
This product contains the following substances which are listed hazardous air pollutants (HAPS) under Section 112 of the Clean Air Act:

Chemical Name CAS No. Hazardous air YOG Chemicals Class 1 Class 2
: ‘pollutants (HAPs)
content
Acetylene 74-86-2 X
CWA (Clean Water Act)

This product does not contain any substances requlated as poilutants pursuant 1o the Clean Water Act (40 CFR 122.21 and 40 CFR 122.42)

Risk and Process Safety Management Programs

This material, as supplied, contains one or more regulated substances with specified thresholds under 40 CFR Part 68 or regulated as a highly
hazardous chemical pursuant to the 29 CFR Part 1910.110 with specified thresholds:

Chemical Name U.S. - CAA {Clean Air Act) - U.S. - CAA (Clean Air Act) - U.S. - OSHA - Process Safety ( ( L
: Accigental Release Prevention | Accidestal Release Prevention Management - Highly
- Toxic Substances - Flammable Substances Hazardous Chemicals
Acetylene : 10000 1b

US State Regulations

California Proposition 65
This product does not contain any Proposition 65 chemicals

U.S. State Right-to-Know Regulations

Chemical Name New Jersey ) Massachusetts ) Pennsylvania
Acetylene X : X . X
74-86-2
Acetone X X X
67-64-1. -

International Requlations

Chemical Name ' Carcinogenicity Exposure Limits
Acetone : Mexico: TWA= 1000 ppm
' Mexico; TWA= 2400 mg/m®
Mexico: STEL= 1260 ppm
Mexico: STEL= 3000 mg/m?
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LIND-PGGT ACETYLENE Revision Date 10-Mar-201

NFPA Health hazards 0 Flammability 4 . Instability 2 Physical and Chemical
Properties -

Note: Ratings were assigned in accordance with Compressed Gas Association (CGA) guidelines as published in CGA Pamphlet P-19-2009, CGA Recommended

Hazard Ratings for Compressed Gases, 3rd Edition.

issue Date 10-Mar-2015
Revision Date 10-Mar-2015
Revision Note Initial Release,

General Disclaimer
For terms and conditions, including limitation of liability, please refer to the purchase agreement in effect between Linde LLC, Linde
Merchant Production, Inc. orLinde Gas North America LLC (or any of their affiliates and subsidiartes) and the purchaser.

DISCLAIMER OF EXPRESSED AND IMPLIED WARRANTIES
Although reasonable care has been taken in the preparation of this document, we extend no warranties and make no representations as
to the accuracy or completeness of the information contained herein, and assume no responsibility regarding the suitabitity of this
information for the user's intended purposes or for the consequences of its use. Each individual should make a determination as to the
suitability of the information for their particular purpose(s).

fnd of Safety Data Sheet
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Revision Date 17-Feb-2015 , Version 1

ARGON
Safety Data Sheet

Product identifier

Product Name ARGON
- Other means of identification
Safety data sheet number LIND-POO5
UN/IDno. UN1006
Synonyms Argon, Gas; LASER Argon; Argon, Compressed
Recommended use of the chemical and restrictions on use
Recommended Use Industrial and professional use.
Uses advised against Consumer use

Details of the supplier of the safety data sheet

Linde Gas North America LLC - Linde Merchant Production Inc. - Linde LLC
575 Mountain Ave.

Murray Hill, NJ07874

Phone: 908-464-8100

www.lindeus.com

Linde Gas Puerto Rico, Inc.

Road 869, Km 1.8

Barrio Palmas, Catano, PR 00962
Phone: 787-641-7445

www.pr lindegas.com

Linde Canada Limited

5860 Chedwaorth Way
Mississauga, Ontario L5R 0A2
Phene: 905-501-1700
www.lindecanada.com

* May include subsidiaries or affiliate companies/ divisions.

For additionat product information contact your local customer service.

Emergency telephone number

Company Phone Number 800-232-4726 (Linde National Operations Center, US)

905-501-0802 (Canada) .
CHEMTREC: 1-800-424-9300 (North America) +1-703-527-3887 (Internationat)
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LIND-PD0S ARGON Revision Date 17-Feb-2015

Classification : ( (/
OSHA Regulatory Status

This chemical is considered hazardous by the 2012 OSHA Hazard Communication Standard (29 CFR 1910.1200).

Gases under prassure Compressed gas

Simple asphyxiants ‘ ' es

Labet elements

Signal word Wamning

Hazard Statements

Contains gas under pressure; may explode if heated
May displace oxygen and cause rapid suffocation

Precautionary Statements - Prevention i ( o
Do net handle untit all safety precautions have been read and understood NN
Use and store only outdoors or ina well ventilated place
Use backflow preventive device in piping

IUse only with eguipment rated for cylinder pressure
Close valve after each use and when empty

Precautionary Statements - Response
IF INHALED: Remove person to fresh air and keep comfortable for breathing. Get medical attention/advice.

Precautionary Statements - Storage
~ Protect from sunfight when ambient temperature exceeds 52°C/125°F

Hazards not otherwise classified (HNOC)

Not applicable

Chemical Name = CAS No. Volume % Chemical Formula
Argon ' 7440-37-1 100 Ar
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LIND-P00S5 ARGON Revision Date 17-Feb-2015

Description of first aid measures

General advice Show this safety data sheet to the doctor in attendance.

Inhalation Remove to fresh air and keep comfortable for breathing, If breathing is difficult, give oxygen. If
breathing has stopped, give artificial respiration. Get medical attention immediately.

Skin contact None under normat use. Get medical attention if symptoms occur.

Eye contact None under normal use. Get medical attention if symptors occur.

Ingestion Not an expected route of exposure.

Self-protection of the first aider RESCUE PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS.

Most important symptoms and effects, both acute and delayed

Symptoms Simpie asphyxiant, May cause suffocation by displacing the oxygen in the air. Exposure to
oxygen-deficient atmosphere (<19.5%) may cause dizziness, drowsiness, nausea, vomiting, excess
salivation, diminished mental alertness, koss of constiousness and death. Exposure to atmospheres
containing 8-10% or less oxygen will bring about unconsciousness without warning and so quickly
that the individuals cannot help or protect themselves. Lack of sufficient oxygen may cause serious
injury or death.

indication of any immediate medical attention and special treatment needed

Note to physicians Treat symptomatically.

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

Specific extinguishing methods
Continute to cool fire exposed cylinders until flames are extinguished. Damaged cylinders should be handled only by spectalists.

Specific hazards arising from the chemical
Non-flammable gas. Cylinders may rupture under extreme heat.

Protective equipment and precautions for firefighters
As in any fire, wear seif-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full protective gear.

Personal precautions, protective equipment and emergency procedures

Personal precautions Evacuate personnel to safe areas. Ensure adequate ventilation, especially in confined areas.
Monitor oxygen level. Wear self-contained breathing apparatus when entering area unless
atmosphere is proved to be safe.

Environmental precautions

Environmental precautions Prevent spreading of vapors through sewers, ventilation systems and confined areas.

Methods and material for containment and cleaning up
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Methods for containment Stop the flow of gas or remove cylinder to outdoor location if this can be done without risk. If leakis .
in container of container vaive, contact the appropriate emergency telephone number in Section T.-/” ( ™y
or call your closest Linde location. AN

Methods for cleaning up Return cylinder to Linde or an authorized distributor.

Precautions for safe handling

Advice on safe handling

Protect cytinders from physical damage; do.not drag, roll, slide or drop. When moving cylinders,
even for short distance, use a cart designed to transport cylinders. Never attempt to lift a cylinder
by its valve protection cap. Never insert an object {e.g. wrench, screwdriver, pry bar,etc.) into valve
cap openings. Doing so may damage valve, causing leak to occur. Use an adjustable strap wrench to
remove over-tight or rusted caps. Use only with adequate ventilation, Use onty with equipment
rated for cylinder pressure. Use backflow preventive device in piping. Close valve after each use
and when empty. If user experiences any difficulty operating cylinder valve discontinue use and
contact supplier. Ensure the complete gas system has been checked for ieaks before use.

Never put cytinders into trunks of cars or unventilated areas of passenger vehicles. Never attempt
to refitl a compressed gas cylinder without the owner's written consent. Never strike an arcon a
compressed gas cylinder or make a cylinder a part of an elecirical circuit.

Only experienced and properly instructed persons should handle gases under pressure. Always
store and handle compressed gas cylinders in accordance with Compressed Gas Association,
pamphlet CGA-P1, Safe Handling of Compressed Gases in Containers.

For additional recommendations consult Compressed Gas Association's {CGA) Safety Buletin SB-2; & ( o
Oxygen-Deficient Atmospheres. ' 3 N

Conditions for safe storage, including any incompatibilities

Storage Conditions Store in cool, dry, well-ventilated area of non-combustible construction away from heavily
trafficked areas and emergency exits. Keep at temperatures below 52°C / 125°F. Cylinders should
be stored upright with valve protection cap in place and firmly secured to prevent failing. Fuli and
empty cylinders should be segregrated. Use a "first in-first out” inventory system to prevent full
cylinders from being stored for excessive periods of time. Stored containers should be periodically
checked for general condition and leakage. '

Incompatible materials None known.

Contro! parameters

Exposure Guidelines This product, as supplied, does not contain any hazardous materials with occupational exposure -
' limits established by the region specific regulatory bodies. .
Appropriate engineering controls

Engineering Controls Local exhaust ventitation to prevent accurmulation of high concentrations and maintain air-oxygen
: levels at or above 19.5%. Oxygen detectors should be used when asphyxiating gases may be
released. Systems under pressure should be regularly checked for leakages.

Individual protection measures, such as personal protective equipment

l Eye/face protection Wear safety glasses with side shields (or goggles).
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Skin and body protection

Respiratory protection

General Hygiene Considerations

Work gloves and safety shoes are recommended when handiing cylinders.

Use positive pressure airline respirator with escape cylinder or self contained breathing apparatus
for oxygen-deficient atmospheres (<1 9.5%).

Handle in accordance with good industrial hygiene and safety practice.

Information on basic p_hvsical and chemical properties

Physical state
Appeararice

Odor

Odor threshold

pH

Melting point
Evaparation rate

Lower flammability fmit:
Upper flammability limit:
Fiash point

Autoignition temperature
Decomposition temperature
Water solubility

Partition coefficient
Kinematic viscosity

Compressed gas
Colorless.
Odorless.
Not applicable
No data available
-189.4 °C / -308.8 °F
Not applicable

. Not applicable
Not applicable
Not applicable
No data available
No data available
Slightly soluble
Ne data available
Not applicable

Chemical Name Molecutar weight] Boiling point Vapor Pressure {Vapor density (air]  Gas Density Critical
=1) Kg/m@20°C Jemperature
Argon 39.95 -185.9 °C Above critical 1.38 1.65 -122.3°C
temperature

Reactivity
Not reactive under normal conditions.

Chemical stability
Stable under normal conditions.

Expigsion data

Sensitivity to Mechanical impact

Sensitivity to Static Discharge

Possibility of Hazardous Reactions
None under normal processing.

Conditions to avoid

None.
None.

None under recommended storage and handling conditions (see Section 7).

Incompatible materials
None known.

Hazardous Decomposition Products

None known.
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information on likely routes of exposure

Inhalation Product is a simple ésphyxiant. _ | ) E. ( ()
Skin contact No data available. |

Eye contact No data avaitable.

lngestlion Notan eﬁ'pected route of exposure.

Information on toxicological effects

Symptoms No information available.

Delayed and immediate effects as weil as chronic gffects from short and long-terim exposure

Irritation Not classified.
Sensitization Not classified. - -
Germ cell mutagenicity ‘ Not classified.
Carcinogenicity This product does not contain any carcinogens or potentiat carcinogens listed by OSHA, IARC or NTP.
Reproductive toxicity Not classified. ‘
STOT - single exposure Not classified.
STOT - repeated exposure Not classified.
Chronic toxicity . None known.
Target Organ Effects None known.
Aspiration hazard ‘Not applicable.

Numerical measures of toxicity

Product Information

Oral LD50 No information avaitable
Dermal LD50 No information available
inhalation LC50 Mo information available
Inhalation LC50 No information available.

Ecotoxicity
No known acute aquatic toxicity.

Persistence and degradability
Not applicable.

Bioaccumulation
No information available.

Waste treatment methods

Disposal of wastes Do not attempt to dispose of residual waste or unused gquantities. Return in the shipping container
PROPERLY LABELED WITH ANY VALVE OUTLET PLUGS OR CAPS SECURED AND VALVE PROTECTION CAP
IN PLACE to Linde for proper disposal.
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01
UN/1D no.
Proper shipping name
Hazard Class
‘Description

Emergency Response Gui

106
UN/1D no.
Proper shipping name
Hazard Class
Description

MEX
UN/1D no.
Proper shipping name
Hazard Class
Description

IATA
UN/ID no.
Proper shipping name
Hazard Class
ERG Code
Special Provisions
Description

IMDG
UN/ID no.
Proper shipping name
Hazard Class
EmS-No.
Description

ADR
UN/ID no.
Proper shipping name
Hazard Class
Classification code
Tunnel restriction code
Description

il s

International Inventories

TSCA
DSL
EINECS/ELINCS

Legend:

UN1T006

Argon, compressed

2.2

Argon, compressed, 2.2
127

UN1006

Argen, compressed -

2.2

UN1006, Argon, compressed, 2.2

UN1006

Argon, compressed

2.2

UN1006, Argon, compressed, 2.2

UN1006

Argon, compressed

2.2

2L

AB9

UN1006, Argon, compressed, 2.2

UN1006

Argon, compressed

2.2

F-C,S-V

UN10086, Argon, compressed, 2.2

UN1Q06

Argon, compressed
2.2

1A

3

LUNT006, Argon, compressed, 2.2, (E)

Complies
Compties
Complies

TSCA - United States Toxic Substances Control Act Section 8(b) Inventory
DSL/NDSE - Canadian Domestic Substances List/Non-Domestic Substances List

EINECS/ELINGS - European Inventory of Existing Chemica! Substances/Eurapean List of Notified Chemical Substances

US Federal Requlations
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SARA 313

Section 313 of Title Il of the Superfund Amendments and Reauthorization Act of 1986 (SARA). This product does not contain any chemicals (’1 { (’ T
which are subject to the reporting requirements of the Act and Title 40 of the Code of Federal Reguiations, Part 372, R .

SARA 311/312 Hazard Categories

Acute Health Hazard : No
Chronic Health Hazard No
Fire Hazard No
~ Sudden release of pressure hazard Yes -
- Reactive Hazard No
CERCLA

This material, as supplied, does not contain any substances regulated as hazardous substances under the Comprehensive Environmental
Response Compensation and Liability Act {CERCLA} (40 CFR 302) or the Superfund Amendments and Reauthorization Act (SARA) (40 CFR 355).
There may be specific reporting requirements at the local, regional, or state level pertaining to releases of this material.

Clean Air Act, Section 112 Hazardous Air Pollutants {HAPs) {see 40 CFR61)

" This product does not contain any substances regulated as hazardous air pollutants (HAPS) under Section 112 of the Clean Air Act Amendments
of 1980. :

CWA (Clean Water Act) ‘
This product does not contain any substances regulated as poliutants pursuant to the Clean Water Act (40 CFR 122.21 and 40 CFR 122.42).

~ Risk and Process Safety Management Programs _

This material, as supplied, does not contain any regulated substances with specified thresholds under 40 CFR Part 68. This product does not
. contain any substances regulated as Highly Hazardous Chemicals pursuant to the 29 CFR Part 1910.110.

al

IS State Regulations

Catifornia Proposition 65 _
This product does not contain any Proposition 65 chemicals

U.S. State Right-to-Know Regulations

Chemical Name New lersey Massachusetts Pennsylvania
Argon ‘ | X X X
7440-37-1

International Regulations

NFPA ' Health hazards 0 Flammability © Instability 0 Physical and Chemical
Properties Simple
: asphyxiant
Note: Ratings were assigned in accordance with Compressed Gas Association {CGA) guidefines as published in CGA Pamphlet P-19-2009, CGA Recommended.

Hazard Ratings for Compressed Gases, 3rd Edition.

issue Date : 17-Feb-2015
Revision Date 17-Feb-2015
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Revision Note Initial Release.

General Disclaimer
For terms and conditions, including Himitation of iiability, please refer to the purchase agreement in effect between Linde LLC, Linde

Merchant Production, Inc. or Linde Gas North America LLC (or any of their affiliates and subsidiaries) and the purchaser.

DISCLAIMER OF EXPRESSED AND IMPLIED WARRANTIES
Although reasonable care has been taken inthe preparation of this document, we extend no warranties and make no representations as
to the accuracy or completeness of the information contained herein, and assume no responsibility regarding the suitability of this
information for the user's intended purposes or for the consequences of its use. Each individual should make a determination as to the
suitability of the information for their particular purpose(s}.

£nd of Safety Data Sheet
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Revision Date 17-Feb-2015 , Version 1

ARGON, REFRIGERATED LIQUID
Safety Data Sheet

Product identifier

Product Name ARGON, REFRIGERATED LIQUID
Other means of identification

Safety data sheet number LIND-POOG

UN/ID no. UN1951

Synonyms Argon, Liquid

Recommended use of the chemical and restrictions on use
Recommended Use Industrial and professional use.
Uses advised against Consumer use

Details of the supplier of the safety data sheet

Linde Gas North America LLC - Linde Merchant Productioninc. - LindeiLC
575 Mountain Ave.

Murray Hill, NJ 07974

Phone: 908-464-8100

www lindeus.com

Linde Gas Puerto Rico, Inc.

Road 869, Km 1.8

Barrio Palmas, Catano, PR 00962
Phone: 787-641-7445
www.pr.lindegas.com

Linde Canada Limited

5860 Chedworth Way

Mississauga, Ontario L5R 0A2

Phone: 905-501-1700

www, lindecanada.com

* May include subsidiaries or affiliate companies/divisions.

for additional product information cantact your local customer service.

Emergency telephone number

Company Phone Number 800-232-4726 (Linde National Operations Center, US)
905-501-0802 {Canada)
CHEMTREC: 1-800-424-3300 (North America) +1-703-527-3887 (International)

Classification

OSHA Regulatory Status
This chemical is considered hazardous by the 2012 OSHA Hazard Communication Standard (29 CFR 1910.1200).
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LIND-POO6 ARGON, REFRIGERATED LIQUID

Revision Date 17-Feb-2015

Gases under pressure

Refrigerated liquefied gas

Simple asphyxiants

Yes

Label elements

Signal word Warning

"Hazard Statements

Contains refrigerated gas; may cause cryogenic burns or injury
May displace oxygen and cause rapid suffocation

Precautionary Statements - Prevention

Do not handle until ati safety precautions have been read and understood
Use and store only outdoors or in a well ventilated place

Wear cold insulating gloves/face shield/eye protection

Use backfiow preventive device in piping

Do NOT change or force fit connections

Close valve after each use and when empty

Always keep container in upright position

Precautionary Statements - Response

IF INHALED: Remove person to fresh air and keep comfortable for breathing. Get medical attentlon/ advice.

IF ON SKIN:. Thaw frosted parts with lukewarm water. Do not rub affected area. Get immediate medical advice/attention. ~

Hazards not otherwise classified (HNOC)
Not applicable

Other Information

Chemical Name CAS No.

VYolume %

Chermical Formula

Argon 7440-37-1

100

Ar

Description of first aid measures

General advice _Show this safety data sheet to the dector in attendance.

Inhalation Remove to fresh air and keep comfortable for breathing. If breathing is difficult, give oxygen. If

breathing has stopped, give artificial respiration. Get medical attention immediately.
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skin contact For dermal contact or suspected frostbite, remove contaminated clothing and flush affected areas
with iukewarm water. DO NOT USE HOT WATER. A physican should see the patient promptly if
contact with the product has resulted in blistering of the dermal surface or in deep tissue freezing.

Eye contact If frostbite is suspected, flush eyes with coo! water for 15 minutes and obtain immediate medical
attention.

Ingestion Not an expected route of exposure.

Self-protection of the first aider RESCUE PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS.

Most important symptoms and effects, both acite and delayed

Symptoms Simple asphyxiant. May cause suffocation by displacing the oxygen in the air. Exposure to
: oxygen-deficient atmosphere (<1 9.5%) may cause dizziness, drowsiness, nausea, vomiting, excess
safivation, diminished mental aleriness, loss of consciousness and death. Exposure to atmospheres
containing 8-10% or less oxygen will bring about unconsciousness without warning and so quickly
that the individuals cannot help or protect themselves. Lack of sufficient oxygen may cause serious
injury or death. Contact with liquid may calise cold burns/frosthite.

Indication of any immediate medical attention and special treatmeit needed

Note to physicians Treat symptomatically.

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

Specific extinguishing methods
Continue to cool fire exposed cylinders until flames are extinguished. Damaged cylinders should be handled only by specialists.

Specific hazards arising from the chemical
Non-flammable gas. Cylinders may rupture under extreme heat.

Protective equipment and precautions for firefighters
As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full protective gear.

Personal precautions, protective equipment and emergency procedures

Personal precautions Evacuate personnel to safe areas. Ensure adequate ventilation, especially in confined areas.
Monitor oxygen level. Wear self-contained breathing apparatus when entering area unless
almosphere is proved 1o be safe. Use personal protection recommended in Section 8,

Other Information When in contact with refrigerated/cryogenic liquids, many materials become brittle and are likely
to break without warning.

Environmental precautions

Environmental precautions Prevent spreading of vapors through sewers, ventitation systems and confined areas.

" Methods and material for containment and cleaning up
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Methods for containment Stop the flow of gas or remove cylinder to outdoor location if this can be done without risk. If leak is.

in contaiher or container valve, contact the appropnate emergency telephone number in Section | f ( ( C
or call your closest Linde location. N )

e

Methods for cleaning up Return cylinder to Linde or an authorized distributor. Return Portable Cryogenic Container 1o Linde
' or an authorized distributor.

Precautions for safe handling

Advice on safe handling Never allow any unprotected part ot the body to touch uninsulated pipes or vessels that contain
cold fluids. The extremely cold metal will cause moist flesh to stick fast and tear when one attempts
to withdraw from it. Do NOT change or force fit connections.

Protect cylinders from physicat damage; do not drag, rolf, slide or drop. When moving cylinders,
.even for short distance, use a cart designed to transport cylinders. Never attempt to lift a cylinder
by its valve protection cap. Never insert an object (e.g. wrench, screwdriver, pry bar,etc. } into valve -
cap openings. Doing so may damage valve, causing leak to occur. Use an adjustable strap wrench to
remove over-tight or rusted caps. Use only with adequate ventilation. Use backflow preventive
device in piping. Close valve after each use and when empty. If user experiences any difficulty
operating cylinder valve discontinue use and contact supplier. Ensure the complete gas systern has
been checked for leaks before use.

Never put cylinders into trunks.of cars or unventilated areas of passenger vehicles. Never attempt
to refill a compressed gas cylinder without the owner's written consent. Never strike an arc on a
compressed gas cylinder or make a eylinder a part of an electrical circuit.

Only experienced and properly instructed persons should handle gases under pressure. Always
store and handle compressed gas cylinders in accordance with Compressed Gas Association, p ( S
pamphiet CGA-P1, Safe Handling of Compressed Gases in Containers. B

For additional recommendations consult Compressed Gas Association's Pamphlets AY-5, G-11.1,
P-9, P-18, P-1, and Safety Bulletin $B-2.

Condmons for safe storage, mc!udlnq any |ncompat|b|htles

Storage Conditions Store in cool, dry, well-ventilated area of non-combustible construction away from heavily
trafficked areas and emergency exits. Keep at temperatures below 52°C / 125°F. Cylinders shoutd
be stored upright with valve.protection cap in place and firmly secured to prevent falling. Usea
"first in-first out” inventory system to prevent full cylinders from being stored for excessive periods

of time. Full and empty cylinders should be segregrated. Stored containers should be periodically
checked for general condition and leakage. '

Incompatible materials None known.

Control parameters

Exposure Guidelines ' This product, as supplied, does not contain any hazardous matetials with occupational exposure

limits established by the region specific regulatory bodies.
Appropriate engineering controls ‘

Engineering Controls Ventilation systems. Local exhaust ventilation to prevent accumulation of high concentrations and

maintain air-oxygen levels at or above 19.5%. Oxygen detectors shoutd be used when asphyxiating
gases may be released. Showers, Eyewash stations.

e
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ndividual protection measures, such as personal protective equipment

Eye/face protection Wear safety glasses with side shields (or goggles). if splashes are likely to occur, wear:,
Face-shield. Goggles.
Skin and body protection Work gloves and safety shoes are recommended when handiing cylinders. Wear cold insulating

gloves when handling liguid.

Respiratory protection Use positive pressure airline respirator with escape cylinder or self contained breathing apparatus

for oxygen-deficient atmospheres (<19.5%).

General Hygiene Considerations

Handle in accordance with good industrial hygiene and safety practice. Do not get in eyes, on skin,
or on ciothing.

Information on basic physical and chemical properties

Physicai state Refrigerated liquefied gas

Appearance Colorless.
Odor ) QOdorless.
Odor threshold No information available

pH No data available
Meiting point -189.4 °C / -308.9 °F
Evaporationrate Not applicable

Lower flammability limit: Not applicable

Upper flammability limit: Not applicable

Flash point Not applicable
Autoignition temperature Na data available
Decomposition temperature No data available

Water solubility
Partition coefficient

Very slight
No data available

Kinematic viscosity Not applicable

Chemical Name Motecular weight] Boiling point Vapor Pressure |Vapor density {air}  Gas Depsity Critical
=1} Kg/m*@20°C Temperature
Argon 39.85 -1859 °C Above critical 1.38 1.65 -1223°C
terperature

Reactivity
Not reactive under normal conditions.

Chemical stability
Stable under normal conditions.

Explosion data
Sensitivity to Mechanical Impact Nene.

Sensitivity to Static Discharge None.

Possibility of Hazardous Reactions
None under normal processing.

Conditions to avoid
None under recommended storage and handling conditions (see Section 7).
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Incompatible materials : R
None known. (: <

Hazardous.Decomposition Products

None known.

Information on likely routgs of exposure

Inhalation Product is a simple asphyxiant.

Skin contact Contact with liguid may cause cold burns/frosthite.
Eyecontact Contact with liquid may cause cold bur;\s/ frostbite.
Ingestion Not an expected route of exposure.

Information on toxicoloagical effects
Symptoms : No information available.

Delayed and immediate effects as well as chronic effects from short and long-term exposure

Irritation - ) Not classified.

Sensitization Not classified.

Germ cell mutagenicity Not classified. s

Carcinogenicity This product does not contain any carcinogens or potential carcinogens listed by OSHA, IARC or NTP.

Reproductive toxicity Not classified.

STOT - single exposure Not classified. T

STOT - repeated exposure Not classified. 7
Chronic toxicity ‘None known.

Aspiration hazard Not applicable.

Numerical measures of toxicity

Product Information

Orai LD50 No information available
Dermal LB50 : No information available
Inhalation LC50 No information available
Inhalation LC50 Ne information available.

Ecotoxicity
No known acute aguatic toxicity.

Persistence and degradability
Not applicable.

Bioaccumulation
No information available.

Other adverse effects-
Can cause frost damage to vegetation.

St
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Waste treatment methods

Disposal of wastes

Do not attempt to dispose of residual waste or unused quantities. Return in the shipping container
PROPERLY LABELED WITH ANY VALVE OUTLET PLUGS OR CAPS SECURED AND VALVE PROTECTION CAP
"IN PLACE to Linde for proper disposal.

DOT
UN/ID no.
Proper shipping name
Hazard Class
Special Provisions
Description

Emergency Response Guide Number

G,
UN/JD no.
Proper shipping name
Hazard Class
Description

MEX
UN/ID no.
Proper shipping name
Hazard Class
Description

IATA
UNAD no.
Proper shipping name
Hazard Class
ERG Code
Description

1MDG
UN/ID no.
Proper shipping name
Hazard Class
EmS-No.
Description

ADR
UR/ID no.
Proper shipping name
Hazard €lass
Classification code
Tunnel restriction code
Special Provisions

Description

UNT951

Argor, refrigerated Tiquid

2.2

175, 1P5

UN1951, Argon, refrigerated liquid, 2.2
120

UNT957

Argon, refrigerated liguid

2.2

UN1951, Argon, refrigerated liguid, 2.2

UN1951

Argon, refrigerated liquid

2.2

UN1951, Argon, refrigerated liguid, 2.2

UN1951

Argon, refrigerated Hquid

2.2

2L

UN1951, Argon, refrigerated liquid, 2.2

UN1951

Argon, refrigerated liquid

2.2

F-C,S-V

UN1951, Argon, refrigerated liquid, 2.2

UN1931 _

Argon, refrigerated liguid

2.2

3A

(C/B)

593

UN1951, Argor, refrigerated liquid, 2.2, {C/E)

International Inventories

TSCA
DsL

Complies
Complies
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EINECS/ELINCS - Complies

_ é'(:(. |
Legend: S M
TSCA - United States Toxic Substances Control Act Section 8(b) Inventory
DSL/NDSL - Canadian Domestic Substances List/Non-Domestic Substances List
EINECS/ELINGS - European Inventory of Existing Chemical Substances/European List of Notified Chemical Substances

Us Federal Requlations

SARA 313

Section 313 of Title lll 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 Hazard Categories

Acute Health Hazard Yes

Chronic Health Hazard No

Fire Hazard ’ No

Sudden release of pressure hazard Yes

Reactive Hazard _ No
CERCLA

This material, as supplied, does not contain any substances regulated as hazardous substances under the Comprehensive Environmental
Response Compensation and Liability Act (CERCLA) (40 CFR 302) or the Superfund Amendments and Reauthorization Act (SARA) (40 CFR 355).
-There may be specific reporting requirements at the local, regional, or state level pertaining to releasesof this material

Clean Air Act, Section 112 Hazardous Air Pollutants (HAPs) (see 40 CFR61)

This product does not contain any substances regulated as hazardous air pollutants (HAPS) under Section 112 of the Clean Air Act Amendments
of 1990, . , SN

CWA (Clean Water Act)
This product does hot contain any substances regulated as pollutants pursuant to the Clean Water Act (40 CFR 122.21 and 40 CFR 122.42)

Risk and Proc_:ess_ Safety Management Programs
This material, as supplied, does not contain any regulated substances with specified thresholds under 40 CFR Part 68.
This product does not contain any substances regulated as Highty Hazardous Chemicals pursuant to the 23 CFR Part 1910.110.

1S State Regulations

€alifornia Proposition 65 _
This product does not contain any Proposition 65 chemicals

U 5. State Right-to-Know Requlations

Chemical Name New Jersey ) Massachusetts " Pennsylvania
Argon X X X
7440-37-1 ‘ -

" Canada
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NFPA Health hazards 3 Flammability 0 instability O Physical and Chemical
Propetties Simple
asphyxiant

Note: Ratings were assigned in accordance with Compressed Gas Association (CGA) guidelines as published in CGA Pamphlet P-19-2009, CGA Recommended

Hazard Ratings for Compressed Gases, 3rd Edition.

Issue Date 17-Feb-2015
Revision Date 17-Feb-2015
Revision Note Initial Release.

General Disclaimer
Tor terms and conditions, including Yimitation of liability, please refer to the purchase agreement in effect between Linde LLG, Linde

Merchant Production, Inc. or Linde Gas North America LLC {or any of their affiliates and subsidiaries) and the purchaser.

DISCLAIMER OF EXPRESSED AND IMPLIED WARRANTIES
Although reasonabie care has been taken in the preparation of this document, we extend no warranties and make no representations as
to the accuracy or completeness of the information contained herein, and assume no responsibilily regarding the suitability of this
information for the user's intended purposes of for the consequences of its use. Fach individual should make a determination as to the
suitability of the information for their particular purpose(s).

End of Safety Data Sheet
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CARBON DIOXIDE
Safety Data Sheet

Product identifier

Product Name CARBON DIOXIDE

Other means of identification

Safety data sheet number LIND-PO23

UN/ID no. UN1013

Synonyms LASER Carbon Dioxide, LASER Carbon Dioxide tltra, Carbonic Anhydride, Carbonic Acid Gas, Carbon
Dioxide USP

Recommended use of the chemical and restrictions on use
Recommended Use Industrial and professional use.
Uses advised against Consumer use

Details of the supplier of the safety data sheet

Linde Gas North America LLC - Linde Merchant Production inc. - Linde LLC
575 Mountain Ave.

Murray Hill, NJ 07974

Phone: 808-464-8100

www lindeus.com

Linde Gas Puerto Rico, Inc.

Road 869, Km 1.8

Barric Palmas, Catano, PR 00962
Phone: 787-641-7445

www.pr lindegas.com

Linde Canada Limited

5860 Chedworth Way
Mississauga, Ontario L5R 0A2
Phone: 905-501-1700
www.lindecanada.com

* May include subsidiaries or affiliate companies/divisions.

For additional product information contact your local customer service.

Emérqencv telephone number

Company Phone Number 800-232-4726 (Linde National Operations Center, US)

905-501-0802 (Canada)
CHEMTREC: 1-800-424-9300 (North America) +1-703-527-3887 (International}
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Classification ' - L AN ()
OSHA Regulatory Status

This chemical is considered hazardous by the 2012 GSHA Hazard Communication Standard (29 CFR 1910.1200).

Gases under pressure Liquefied gas

Simple asphyxiants Yes

Label elements

Signal word Warning

Hazard Statements
Contains gas under pressure; may expiode if heated
May dispiace oxygen and cause rapid suffocation

May cause frostbite
May increase respiration and heart rate

Precautionary Statements - Prevention

Do not handle until all safety precautions have been read and understood
Avoid breathing gas

Do not get in eyes, on skin, oron clothing

Use and store onily outdoors or in a well ventilated place
Use a backflow preventive device in piping

Use only with equipment rated for cylinder pressure
Close vatve after each use and when empty

Precautionary Statements - Response

iF INHALED: Remove person to fresh air and keep comfortable for breathmg Get medical atiention/advice.
iF ON SKIN:. Get immediate medical advice/attention. Thaw frosted parts with tukewarm water. Do not rub affected area.

Precautionary Statements - Storage
Protect from sunlight when ambient temperature exceeds 52°C/125°F

Hazards not otherwise classified (HNOC)

Not applicable

Chemical Name . CAS No. Volume % Chemical Formula
Carbon dioxide 124-38-9 100 CO:2
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Description of first aid measures

General advice Show this safety data sheet to the doctor in attendance.

Inhalation Remove to fresh air and keep comfortable for breathing. If breathing is difficult, give oxygen. If
breathing has stopped, give artificial respiration. Get medical attention immediately.

Skin contact For dermal contact or suspected frostbite, remove contaminated clothing and flush affected areas
with lukewarm water. DO NOT USE HOT WATER. A physican should see the patient promptly if
contact with the product has resulted in blistering of the dermal surface or in deep tissue freezing.

Eye contact If frostbite is suspecied, flush eyes with cool water for 15 minutes and obtain immediate medical
' attentiomn.

Ingestion Not an expected route of exposure.

Self-protection of the first aider RESCUE PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS.

Most important symptoms and effects, both acute and delayed

Symptoms Simple asphyxiant. May cause suffocation by displacing the oxygen inthe air. Exposureto
oxygen-deficient atmosphere (<19.5%) may cause dizziness, drowsiness, nausea, vomiting, excess
salivation, diminished mental alertness, loss of consciousness and death. Exposure to atmospheres
containing 8-10% or less oxygen will bring about unconsciousness without warning and so quickly
that the individuals cannot help or protect themselves. Lack of sufficient oxygen may cause serious
injury or death, Depending on concentration and duration of exposure to carbon dioxide may cause
increased respirations, headache, mild narcotic effects, increased blood pressure and pulse, and
asphyxiation. Symptoms of overexposure become more apparent when atmospheric oxygenis
decreased to 15-17%. Contact with liquid may cause cold burns/frostbite,

Indication of any immediate medical attention and special treatment needed

Note to physicians Treat symptomatically.

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

Specific extinguishing methods
Continue to coot fire exposed cylinders untit flames are extinguished. Damaged cylinders should be handled only by specialists.

Specific hazards arising from the chemical
Non-flammable gas. Cylinders may rupture under extreme heal.

Protective equipment and precautions for firefighters
As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full protective gear.

[TAL RELEASE
ITAL RELEASE MEAS

Personal precautions, protective equipment and emergency procedures

Personat precautions Evacuate personnel to safe areas. Ensure adequate ventilation, especially in confined areas.
Monitor oxygen level. Wear self-contained breathing apparatus when entering area unless
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atmosphere is proved to be safe.
Environmental precautions ( (
Environmental precautions Prevent spreading of vapors through sewers, ventilation systems and confined areas.

Methods and material for containment and cleaning up

Methods for containment Stop the flow of gas or remove cylinder to outdoor location if this can be done without risk, If leak is
in container or container valve, contact the appropriate emergency telephone number in Section
or call your closest Linde location.

Methods for clr-,janirig up | Return cyiinder to Linde or an authorized distributor.

Precautions for safe handling

Advice on safe handling For applications with moist Carbon Dioxide, 316, 309 and 310 stainless steels may be used as well
as Hastelloy® A, B, & Cand Monel®. Ferrous nickel alloys are slightly suspectible-to corrosion. At
normal temperatures carbon dioxide is compatible with most plastics and elastomers.

Protect cylinders from physical damage; do not drag, roll, slide or drop. When moving cylinders,

“even for short distance, use a cart designed to transport cylinders. Never attempt to lift a cylinder
by its valve protection cap. Never insert an object (e.g. wrench, screwdriver, pry bar,etc.) into valve
cap openings. Doing so may damage valve, causing leak to occur. Use an adjustable strap wrench to
remove over-tight or rusted caps. Use only with adequate ventilation. Use a backflow preventive
device in piping. Use only with equipment rated for cylinder pressure. Close valve after each use
and when empty. If user experiences any difficulty operating cylinder valve discontinue use and
contact supplier. Ensure the complete gas system has been checked for teaks before use.

Never put cylinders into trunks of cars or unventilated areas of passenger vehicles. Never attempt R
to refill a compressed gas cylinder without the owner's written consent, Never strikeanarcona
compressed gas cylinder or make a cylinder a part of an electrical circuit. -

Only experienced and properly instructed persons should handle gases under pressure. Always
store and handie compressed gas cylinders in accordance with Compressed Gas Association,
pamphilet CGA-P1, Safe Handling of Compressed Gases in Containers.

For additional storage recommendations, consult Compressed Gas Association’s Pamphlets
P-1,AV-7, G-6, 6-6.1, 6-6.2, GB.3, G-6.5, G-6.7, G-6.9, PS-5,1B-10, and SB-2.

Conditions for safe storage, including any incompatibilities

Storage Conditions Store in cool, dry, well-ventilated area of non-combustible construction away from heavily
trafficked areas and emergency exits. Keep at temperatures below 52°C / 125°F. Cylinders should
be stored upright with valve protection cap in place and firmly secured to prevent falling. Full and
empty cylinders should be segregrated. Use a "first in-first out” inventory system to prevent full
cylinders from being stored for excessive periods of time. Stored containers should be periodically
checked for general condition and leakage. -

Incompatible materials Certain reactive metals, hydrides, moist cesium monoxide, or lithium acetylene carbide diammino

may ignite. Passing carbon dioxide over a mixture of sodium peroxide and aluminum or magnesium
may explode.

Controi parameters
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Exposure Guidelines

Chemical Name ACGIHTLY OSHA PEL NIOSH IDLH
Carbon dioxide STEL = 30000 ppm TWA: 5000 ppm IDLH: 40000 ppm
124-38-9 TWA: 5000 ppm TWA: 9000 mg/m* TWA: 5000 ppm

(vacated) TWA: 10000 ppm
(vacated) TWA: 18000 mg/m?
(vacated) STEL: 30000 ppm
{vacated) STEL: 54000 mg/m*

TWA: 8000 mg/m*
STEL: 30000 ppm
STEL: 54000 mg/m?

ACGIH TLV: American Conference of Governmental Industrial Hygienists - Threshold Limit Value. OSHA PEL: Occupational Safety and Health
Administration - Permissible Exposure Limits. NJOSH IDLH: Immediately Dangerous to Life or Health

Other Information

Appropriate engineering controls

Engineering Controls

Vacated fimits revoked by the Court of Appeals decision in AFL-CIO v. OSHA, 965 F.2d 962 (11th Cir.,
1992).

Local exhaust ventilation to prevent accumulation of high concentrations and maintain air-oxygen
levels at or above 19.5%. Oxygen detectors should be uset when asphyxiating gases may be
released. Systems under pressure should be regularly checked for leakages.

Individual protection measures, such as personal protective equipment

Eye/face protection

Skin and body protection

Respiratory protection

General Hygiene Considerations

Wear safety glasses with side shields (or goggles). If splashes are likely to occur, wear:. Goggles.
Face-shield.

Work gloves and safety shoes are recommended when handling cylinders. Wear cold insulating
gloves when handling liquid.

Use positive pressure airline respirator with escape cylinder or self contained breathing apparalus
for oxygen-deficient atmospheres (<1 9.5%), If exposure limits are exceeded or irritationis
experienced, NIOSH/MSHA approved respiratory protection should be worn. Positive-pressure
supplied air respirators may be required for high airborne contaminant concentrations. Respiratory
protection must be provided in accordance with current loca regulations.

Handle in accordance with good industrial hygiene and safety practice. DG not get in eyes, on skin,
or on clothing.

Information on basic physical and chemical properties

Physical state
Appearance

Odor

Odor threshold

pH

Melting point
Evaporation rate

Lower flammability lmit:
Upper flammability limit:
Flash point

Autoignition temperature
Decomposition temperature
Water sotubtiity

Partition coefficient
Kinematic viscosity

Component Level Information:

Compressed liquefied gas
Colorless.

Odoriess.

No information available
No data available

-56.6 °C / -69.8 °F
Not applicable

Not applicable

Not applicable

Not applicable

No data available

No data available
0.145g/ml @ 25°C

No data available

Not applicable

Chemical Name

Molecular weight

- Critical
Temperature

Boiling point Vapor Pressure {Vapor density (air|  Gas Density

=1) kg/m¥@20°C
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Carbon dioxide 44.01 -785 °C 838 psig (5778 1.522 1.839 3ta°C l o
{Sublimes) kPa) @ 21,1°C [/ ( '

Reactivity ' ‘
Not reactive under normal conditions

Chemical stability
Stable under normal conditions.

Explosion data
Sensitivity to Mechanical Impact None.
Sensitivity to Static Discharge ~ None.

Possibility of Hazardous Reactions
None under normal processing.

Cohditions to avoid L
Due to the presence of Carbon dioxide, Carbonic acid is formed in the presente of moisture.

Incompatible materials .

Certain reactive metals, hydrides, moist cesium monoxide, of Tithium acetylene carbide diammino may ignite- Passing carbon dioxide over a
mixture of sodium peroexide and aluminum or magnesium may explode.

Hazardous Decomposition Products

Oxygen. Carbon monoxide (CO).

Information on likely routes of exposure

Inhalation Acidosis, adrenal cortical exhaustion, and cther metabotic stresses have resulted from prolonged

continuous exposure to 1-2% carbon dioxide (10,000 ppm-20,000 ppm). The ACGIH TLY of 5,000
ppm is expected to provide a good margin of safety from asphyxiation and undue metabolic stress
provided sufficient oxygen levels are maintained in the air. Increased physical activity, duration of
exposure, and decreased oxygen content can affect systemic and respiratory effects resulting from

exposure tc carbon dioxide.
Skin contact Contact with liquid may cause cold burns/frostbite.
‘Eye contact Contact with liquid may cause cold burns/frostbite.

Ingestion Not an expected route of exposure.

Information on toxicological effects

Symptoms Depending on concentration and duration of exposure to carbon dioxide may cause increased
respirations, headache, mild narcotic effects, increased blood pressure and pulse, and
asphyxiation. Symptoms of overexposure become more apparent when atmospheric oxygen is
decreased 10 15-17%. T

Delayed and immediate effects as well as chronic effects from short and long-term exposure

* Irritation Not classified.
Sensitization Not classified. . .
Germ cell mutagenicity Not classified. _ ] T
Carcinogenicity - This product does not contain any carcinogens or potential carcinogens listed by OSHA, IARC or NTF". Q L
Reproductive toxicity Not classified. ;
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STOT - single exposure Not ciassified.

sTOT - repeated exposure Not classified.
Chronic toxicity Chronic harmful effects are not known from repeated inhalation of concentrations below PEL/TLY.
Target Organ Effects Central Vascular System (CVS), Respiratory system.

Aspiration hazard Not applicable.

Numerical measures of toxicity

Component Level Information:

IChemical Name Oral LDS0O Dermal LDSO Inhalation LC5Q Inhatation 1C50
(CGAP-20)

Carbon dioxide - - 470,000 ppm (Rat) -
124-38-9

Product Information

Oral LD50 No information available

Dermal LD50 No information availabie

Inhalation LC50 TCto - 10,000 ppm (Rat) 24 hours/30 days-continuous

Ecotoxicity
No known acute aquatic toxicity.

Persistence and degradability
No information available.

Bioaccumuiation
No information available.

Globat warming potential (GWP) 1

Waste treatment methods

Disposal of wastes Do not attempt to dispose of residual waste or unused quantities. Return in the shipping container
PROPERLY LABELED WITH ANY VALVE OUTLET PLUGS OR CAPS SECURED AND VALVE PROTECTION CAP
IN PLACE to Linde for proper disposal.

DoT
UN/1D no. UN1013
Proper shipping name Carbon Dioxide
Hazard Class 2.2
Description UN1013, Carbon dioxide, 2.2
Emergency Response Guide Number 120
DG
UN/ID no. UN1013
Proper shipping name Carbon Dioxide
Hazard Class ' 2.2
Description UN1013, Carbon dioxide, 2.2
MEX
UN/1D no. UN1013
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Proper shipping name
Hazard Class
Description

IATA

UN/ID no.

Proper shipping name
Hazard Class

ERG Code

Description

IMDG

UN/ID no.
Proper shipping name

Carbon Dioxide:
2.2
UN1013, Carbon dioxide, 2.2

UN1013

Carbon Dioxide

2.2

2L

UN1013, Carbon dioxide, 2.2

UN1013

Carbon dioxide

" Hazard Class 2.2
EmS-No. F-C SV .
Description UN1013, Carbon dioxide, 2.2
ADR
UN/ID rno. UN1013
Proper shipping name €arbon Dioxide
Hazard Class 2.2
Classification code 2A
Tunne! restriction code (C/E)
Special Provisions 584,653 -
Description UN1013, Carbon dioxide, 2.2, (C/E)

International Inventories

TSCA Complies
DSt/NDSL : Complies

- EINECS/ELINCS Compilies
Legend:

TSCA - United States Toxic Substances Control Act Section 8(b) Inventory
DSL/NDSL - Canadian Domestic Substances List/Non-Bomestic Substances List
EINECS/ELINGS - European Inventory of Existing Chemical Substances/European List of Notified Chemical Substances

US Federa! Requlations

SARA 313

Section 313 of Title Nl 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 Cede of Federal Regulations, Part372.

SARA 3117312 Hazard Cateqgories

Acute Health Hazard No

Chronic Health Hazard No

Fire Hazard : No

Sudden release of pressure hazard Yes

Reactive Hazard ' No
CERCLA

This material, as supplied, does not contain any substances regulated as hazardous substances under the Comprehensive Environmental
Response Compensation and Liability Act (CERCLA) (40 CFR 302) or the Superfund Amendments and Reauthorization Act (SARA) (40 CFR 355). )
There may be specific reporting requirements at the local, regional, or state level pertaining to releases of this material. (
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Clean Air Act, Section 112 Hazardous Air Pollutants {HAPs) (see 40 CfR 61)
This product does not contain any substances regulated as hazardous air poliutants {(HAPS) under Section 112 of the Clean Air Act Amendments
of 1990.

CWA {Clean Water Act}
This product does not contain any substances regutated as poflutants pursuant to the Clean Water Act (40 CFR122.21 and 40 CFR 122.42)

Risk and Process Safety Management Programs
This material, as supplied, does not contain any reguiated substances with specified thresholds under 40 CFR Part 68. This product does not
contain any substances regulated as Highly Hazardous Chemicals pursuant to the 29 CFR Part 1910.110.

US State Regulations

California Proposition 65
. This product does not contain any Proposition 65 chemicals

U.S. State Righi-to-Know Regulations

Chemical Name New lersey Massachusetts Pennsylvania
Carbon dioxide X X X
124-38-9

International Reguiations

Chemical Name Carcinogenicity Exposure Limits
Carbon dioxide - Mexico: TWA= 5000 ppm
Mexico: TWA= 9000 mg/m?
Mexico: STEL= 15000 ppm
Mexico: STEL= 27000 mg/m?

NFPA Health hazards 2 Fiammabitity 0 Instability ¢ Physical and Chemical
Properties Simple
asphyxiant

Note: Ratings were assigned in accordance with Compressed Gas Association (CGA) guidelines as published in CGA Pamphlet P-19-2009, CGARecommended

Hazard Ratings for Compressed Gases, 3rd Edition.

Issue Date 17-Feb-2015
Revision Date 17-Apr-2015
Revision Note Initial Release.

General Disclaimer
For terms and conditions, including limitation of liability, please refer to the purchase agreement in effect between Linde LLC, Linde
Merchant Production, Inc. or Linde Gas North America LLC {or any of their affiliates and subsidiaries} and the purchaser.

DISCLAIMER OF EXPRESSED AND IMPLIED WARRANTIES
Although reasonable care has been taken inthe preparation of this document, we extend no warranties and make no representations as
to the accuracy or completeness of the information contained herein, and assume no responsibility regarding the suitability of this
information for the user's intended purposes or for the consequences of its use. Each individual should make a determination as to the
suitability of the information for their particular purpose(s).

fnd of Safety Data Sheet
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Revision Date 17-Feb-2015 , Versiomn 1

CARBON DIOXIDE, REFRIGERATED
LIQUID

Safety Data Sheet

Product identifier

Product Name CARBON DIOXIDE, REFRIGERATED LIQUID
- Other means of identification

Safety data sheet number LIND-POZ4

UN/1D no. UN2187

Synonyms Carbonic Anhydride, Refrigerated Liguid

Recommended use of the chemical and restrictions on use
Recommended Use Industrial and professional use.
Uses advised against Consumer use

Details of the supplier of the safety data sheet

Linde Gas North America LLC - Linde Merchant Production Inc. - Linde LLC
575 Mountain Ave.

Murray Hill, N} 07974

Phone; 908-464-8100

www . lindeus.com

Linde Gas Puerto Rico, Inc.

Road 869, Km 1.8

Barric Palmas, Catano, PR 00962
Phone: 787-641-7445

www .pr.jindegas.com

Linde Canada Limited

5860 Chedworth Way
Mississauga, Ontario L5R 0AZ
Phone: 905-501-1700

www . lindecanada.com

* May include subsidiaries or affiliate companies/divisions.

For additional product information contact your local customer service.

Emergency telephone number

Company Phone Number 800-232-4726 (Linde National Operations Center, US)

905-501-0802 {Canada)
CHEMTREC: 1-800-424-3300 (North America) +1-703-527-3887 (International)
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Classification N
OSHA Regutatory Status

This chemical is considered hazardous by the 2012 OSHA Hazard Communication Standard (29 CFR 1910. 1200)

Gases under pressure ) ) Refrigerated liquefied gas

Simple asphyxiants . Yes

Label elements

Signal word ' Warning

Hazard Statements

Contains refrigerated gas; may cause cryogenic burns or mJury
May dlsplace oxygen and cause rapid suffocation

May increase respiration and heart rate

Precautionary Statements - Prevention : (( e
Do not handle until all safety precautions have been read and understood '

Use and store only outdoors or in a well ventilated place

Wear cold insulating gloves, face shield, and eye protection

Use a backflow preventive device in piping

Do NOT change or force fit connections

(lose valve after each use and when empty

Aiways keep container in upright position

. Precautionary Statements - Response

IF INHALED: Remove person to fresh air and keep comfortable for breathing. Get medical attention/advice.
IF ON SKIN:. Thaw frosted parts with lukewarm water. Do not rub affected area. Get immediate medical advice/attention.

Hazards not othenwise classified (HNOC)

Not applicable

Chemical Name CAS No. Volume % Chemical Formuia
Carbon dioxide 124-38-9 100 . €02
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Jescription of first aid measures

General advice Show this safety data sheet to the doctor in attendance.

Inhalation Remove to fresh air and keep comfortable for breathing. If breathing is difficult, give oxygemn. If
breathing has stopped, give artificial respiration. Get medical attention immediately.

Skin contact For dermal contact or suspected frostbite, remove contaminated clothing and flush affected areas
with lukewarm water. DO NOT USE HOT WATER. A physican should see the patient promptly if
contact with the product has resulted in blistering of the dermal surface or in deep tissue freezing.

Eye contact If frostbite is suspected, flush eyes with cool water for 15 minites and obtain immediate medical
attention.

Ingestion Not an expected route of exposure.

Self-protection of the first aider RESCUE PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS.

Most important symptoms and effects, both acute and delayed

Symptoms Simple asphyxiant. May cause suffocation by displacing the oxygen in the air. Exposure 1o
oxygen-deficient atmosphere {<19.5%) may cause dizziness, drowsiness, nausea, Vomiting, excess
salivation, diminished mental alertness, loss of consciousness and death. Exposure to atmospheres
containing 8-10% or less oxygen will bring about unconsciousness without warming and so quickly
that the individuals cannot help or protect themselves. Lack of sufficient oxygen may cause serious
injury or death. Depending on concentration and duration of exposure to carbon dioxide may cause
increased respirations, headache, mild narcotic effects, increased blood pressure and puise, and
asphyxiation. Symptoms of overexposure become more apparent when atmospheric oxygen is
decreased to 15-17%. Contact with liquid may cause cold burns/frostbite.

Indication of any immediate medica) attention and special treatment needed

Note to physicians Treat symptomatically.

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

Specific extinguishing methods
Continue to cool fire exposed cylinders until flames are extinguished. Damaged cyfinders should be handied only by specialists.

Spegific hazards arising from the chemical
Non-flammable gas. Cylinders may rupture under extreme heat.

Protective equipment and precautions for firefighters
As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full protective gear.

Personal precautions, protective equipment and emergency procedures

Personal precautions Fvacuate personnel to safe areas. Ensure adequate ventilation, especially in confined areas.
Monitor oxygen level, Wear self-contained breathing apparatus when entering area uniess
atmosphere is proved to be safe. Use personal protection recommended in Section 8.

Other Information When in contact with refrigerated/ cryogenic liquids, many materials become brittle and are likely
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to break without warning.

Environmentat precautions - ' ' {\-.(:_t ( ' )

Environmental precautions Prevent spreading of vapors through sewess, ventilation systems and confined areas.

Methods and material for containment and cleaning up_

Methods for containment Stop the flow of gas or remove cylinder to outdoor location if this can be done without risk. If leak is
in container or container vaive, contact the appropriate emergency telephone number in Section 1
or call your closest Linde location. ’

Methods for cleaning up | Return Portable Cryogenic Container to Linde or an authorized distributor.

Precautions for safe handiing

Advice on safe handling Never allow any unprotected part ot the body to touch uninsulated pipes or vessels that contain
- cold fluids. The extremely cold metal will. cause moist flesh to stick fast and tear when one attempts
to withdraw from it. Do NOT change or force fit connections. For applications with moist Carbon
Dioxide, 316, 309 and 310 stainiess steels may be used as well as Hastelloy® A, B, & Cand
Monel®. Ferrous nickel alloys are slightly suspectible to corrosion. At normai temperatures carbon
dioxide is compatible with most plastics and elastomers.

Protect cylinders from physical damage; do not drag, roll, stide or drop. When moving cylinders,

even for short distance, use a cart designed to transport cyfinders. Never attempt to lift a cylinder

by its valve protection cap. Never insert an object (e.g. wrench, screwdriver, pry bar,etc .) into valve

cap openings. Doing so may damage valve, causing leak to oceur. Use an adjustable strap wrench to
remove over-tight or rusted caps. If user experiences any difficulty operating cylinder valve o ( ‘
discontinue use and contact supplier. Use only with adequate ventilation. Use a backflow {
preventive device in piping. Close valve after each use and when empty. Ensure the compleie gas

system has been checked for leaks before use. :

Never put cylinders into trunks of cars or unventilated areas of passenger vehicles. Never strike an
arc on a compressed gas cylinder or make a cylinder a part of an electrical circuit. Never attempt to
refill a compressed gas cylinder without the owner's written consent.

Only experienced and properly instructed persons should handle gases under pressure. Always
store and handle compressed gas cylinders in accordance with Compressed Gas Association,

pamphlet CGA-P1, Safe Handling of Compressed Gases in Containers. Use only with equipment
rated for cylinder pressure.

For additional storage recommendations, consult Compressed Gas Association's Pamphlets
P-1,AV-7, 6-6, G-6.1, 6-6.2, 6.3, 6-6.5, G-6.7, G-6.9, PS-5,TB-10, and SB-2.

Conditions for safe storage, including any incompatibitities

Storage Conditions Store in cool, dry, well-ventilated area of non-combustible construction away from heavily
trafficked areas and emergency exits. Cytinders should be stored upright with valve protection cap
in place and firmly secured to prevent falling. Keep at temperatures below 52°C / 125°F. Full and
empty cylinders should be segregrated. Use a "first in-first out” inventory system to prevent full
cylinders from being stored for excessive periods of time. Stored containers should be periodically
checked for general condition and leakage.

incompatible materials Certain reactive metals, hydrides, moist cesium monoxide, or lithium acetylene carbide diammino

may ignite. Passing carbon dioxide over a mixture of sodium peroxide and aluminum or magnesium
may explode.
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control parameters

Exposure Guidelines .
Chemical Name ACGIHTLV QSHA PEL NIOSH IDLH

Carbon dioxide STEL = 30000 ppm TWA: 5000 ppm IDLH: 40000 ppm
124-38-9 TWA: 5000 ppm TWA: 9000 mg/m? TWA: 5000 ppm
(vacated) TWA: 10000 ppm TWA: 9000 mg/m?3
(vacated) TWA: 18000 mg/m? STEL: 30000 ppm
(vacated) STEL: 30000 ppm STEL: 54000 mg/m?
(vacated) STEL: 54000 mg/m?

ACGIH TLV- American Conference of Governmental Industrial Hygienists - Threshold Limit Value. OSHA PEL: Gccupational Safety and Health
Administration - Permissible Exposure Limits, NIOSH IDLH: Immediately Dangerous ta Life or Health Immediately Dangerous to Life or Health.

Other Information Vacated limits revoked by the Court of Appeals decision in AFL-CIO v. OSHA, 965 F.2d 962 (11th Cir.,
1992).

Appropriate engineering controls

Engineering Controls Local exhaust ventilation to prevent accumulation of high concentrations and maintain air-oxygen
levels at or above 19.5%. Oxygen detectors should be used when asphyxiating gases may be
reieased.

individual protection measures, such as personal protective equipment

Lye/face protection Wear safety glasses with side shields (or goggles). If splashes are likely to occur, wear:, Goggles.
Face-shield.
Skin and body pratection Work gloves and safety shoes are recommended when handling cylinders. Wear cold insulating

gioves when handling liquid.

Respiratory protection Use positive pressure airline respiratar with escape cylinder or self contained breathing apparatus
for oxygen-deficient atmospheres (<19.5%). If exposure limits are exceeded or irTitation is
experienced, NIOSH/MSHA approved respiratory protection should be worn. Positive-pressure
supplied air respirators may be requived for high airborne contaminant concentrations. Respiratory
protection must be provided in accordance with current local regulations.

General Hygiene Considerations Handle in accordance with good industrial hygiene and safety practice. Do not get in eyes, on skin,
or on clothing.

Information on basic physical and chemical properties

Physical state Refrigerated liquefied gas
Appearance Colorless.

Odor Cdorless.

Odor threshold No information available
pH No data available
Meiting point No data available
Evaporationrate Not applicable

Lower flammability fimit: Not applicable

Upper flammability limit: Not applicable

Flash point Not applicable
Autoignition temperature No data available
Decomposition temperature No data available
Water solubility Very soiuble

Partition coefficient No data available
Kinematic viscosity Not applicable
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Chemical Name Molecular weight| Boiling point | Vapor Pressure {Vapor density (air] ~ Gas Density Critical | e
. =1) kg/nP@20°C | Temperature. ( ( !
Carbon dioxide 44.01 785 °C 838 psig (5778 1.522 1839 311°C N S
{Sublimes) kPa) @ 21.1°C I

_ Reactivity
Not reactive under normal conditions

Chemical stability .
Stable under normal conditions.

Explosion data
Sensitivity to Mechanical Impact ~ None.
Sensitivity to Static Discharge None.

. Possibility of Hazardous Reactions
" None under normal processing.

Conditions to avoid
Due to the presence of Carbon dioxide, Carbonic acid is formed in the presence of moisture.

Incompatible materials

Certain reactive metals, hydrides, moist cesium monoxide, or lithium acetylene carbide diammino may ignite. Passing carbon dioxide overa
mixture of sodium peroxide and aluminum or magnesium may explode.

Hazardous Decomposition Products’ .
Oxygen. Carbon monoxide {C0). : ((

Information on likely routes of exposure

Inhalation Acidosis, adrenal cottical exhaustion, and other metabolic stresses have resulted from prolonged
: continuous exposure to 1-2% carbon dioxide (10,000 ppm-20,000 ppm). The ACGIH TLV of 5,000
ppm is expected to provide a good margin of safety from asphyxiation and undue metabolic stress
provided sufficient oxygen levels are maintained in the air. Increased physical activity, duration of
exposure, and decreased oxygen content can affect systemic and respiratory effects resulting from
exposure to carbon dioxide.

Skin contact Contact with liquid may cause cold burns/frostbite.
Eye contact ' Contact with liquid may cause cold burns/frostbite.
Ingestion Not an expected route of exposure.

Information on toxicological effects

Symptoms Depending on concentration and duration of exposure to carbon dioxide may cause increased
respirations, headache, mild narcotic effects, increased blood pressure and puise, and

asphyxiation. Symptoms of overexposure become more apparent when atmospheric oxygen is
decreased to 15-17%.

Delayed and immediate effects as well as chronic effects from short and long-term exposure

frritation Not classified.
Sensitization Not classified.
Germ cell mutagenicity Not classified.
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Carcinogenicity
Reproductive toxicity
STOT - single exposure
STOT - repeated exposure
Chronic toxicity
Target Organ Effects
Aspiration hazard

Numerical measures of toxicity

This product does not contain any carcinogens or potential carcinogens fisted by OSHA, IARC or NTP.
Not classified.

Not classified.

Not classified.

Chronic harmful effects are not known from repeated inhalation of concentrations below PEL/TLV.
Central Vascular System (CVS), Respiratory system.

Not applicable.

Chemical Name Oral LD50 Dermal LDSO inhalation LC50 Inhalation LCS0
(CGA P-20)
Carbon dioxide - - 470,000 ppm (Rat} -
124-38-9
Product information
Oral LD50
Dermal 1D50 No information available. :
Inhalation LC5Q TCLo - 10,000 ppm {Rat) 24 hours/30 days-continuous
No information available.

inhalation LC50

Ecotoxicity
No known acute aquatic toxicity.

Persistence and degradability
No information available.

Bipaccumuliation
No information avaitable.

Other adverse effects

Can cause frost damage to vegetation.

Global warming potential (GWP)

1

Waste treatment methods

Disposal of wastes

Do not attempt to dispose of residual waste or unused quantities. Return in the shipping container
PROPERLY LABELED WITH ANY VALVE OUTLET PLUGS OR CAPS SECURED AND VALVE PROTECTION CAP
IN PLACE to Linde for proper disposal.

UN/1D no.

Proper shipping name
Hazard Class

Special Provisions
Description

UNZ187

Carbon dioxide, refrigerated liquid

2.2

T75,TP5

UNZ2187, Carbon dioxide, refrigerated liguid, 2.2

Emergency Response Guide Number 120

1DG

UN/ID no.

UN2187
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Proper shipping name
Hazard Class
Description

MEX

UN/ID no.
Proper shipping name
Hazard Class

Carbon dioxide, refrigerated liquid
22

UN2187, Carbon dioxide, refrigerated liguid, 2.2

UN2187

Carbon dioxide, refrigerated liquid
2.3 :

Description UN2187, Carbon dioxide, refrigerated liquid, 2.3
IATA.

UN/ID no. UN2187

Proper shipping name Carbon dicxide, refrigerated liquid

Hazard Class 2.2 ‘

ERG Code 2L

Description UN2187, Carbon dioxide, refrigerated liquid, 2.2
iMDG

UN/ID no., UN2187

Proper shipping name Carbon dioxide, refrigerated liquid

Hazard Class 2.2

EmS-No. F-C, 5V

Description UN2187, Carbon dioxide, refrigerated liquid, 2.2
ADR

UN/ID no. UN2187

Proper shipping name Carbon dioxide, refrigerated liquid

Hazard Class 2.2

Classification code 3A

Tunnel restriction code (C/E)

Special Provisions 593

Descripticn UN2187, Carbon dioxide, refrigerated liquid, 2.2, (C/E)

International inventories

TSCA _ Complies
DSL/NDSL Complies
EINECS/ELINCS Complies
Legend. .

TSCA - United States Toxic Substances-Control Act Section B(b} Inventory
DSL/NDSL - Canadian Domestic Substances List/Non-Domestic Substances List
EINECS/ELINCS - European Inventory of Existing Chemical Substances/European List of Notified Chemical Substances

US Federal Requlations

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 Hazard Categories

Acute Health Hazard Yes
Chironic Health Hazard No
Fire Hazard : No
Sudden release of pressure hazard Yes
Reactive Hazard No
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SERCLA

.his material, as supplied, does not contain any substances regulated as hazardous substances under the Comprehensive Environmental
Response Compensation and Liability Act (CERCLA) (40 CFR 302) or the Superfund Amendments and Reauthorization Act (SARA) (40 CFR 355).
There may be specific reporting requirements at the local, regional, or state Jevel pertaining to releases of this material.

Clean Air Act, Section 112 Hazardous Air Pollutants {HAPs) (see 40 CFR 61)
This product does not contain arty substances regulated as hazardous air poliutants (HAPS) under Section 112 of the Clean Air Act Amendments

of 1990.

CWA (Clean Water Act) .
This product does not contain any substances regulated as poliutants pursuant to the Clean Water Act (40 CFR 122.21 and 40 CFR 122,42}

Risk and Process Safety Management Programs
This material, as supplied, does not contain any regulated substances with specified thresholds under 40 CFR Part 68. This product does not
contain any substances regutated as Highly Hazardous Chemicals pursuant Lo the 28 CFR Part 1910.110. -

US State Requlations

California Proposition 65
This product does not contain any Proposition 65 chemicals

11.S. State Right-to-Know Requlations

Chemical Name New Jersey Massachusetts Pennsylvania
Carben dioxide X X X
124-38-9

international Regulations

Chemical Name Carcinogenicity Exposure Limits
Carbon dioxide - Mexico: TWA= 5000 ppm
Mexico: TWA= 8000 mg/m®
Mexico: STEL= 15000 pprm
Mexico: $TEL= 27000 mg/m?

NEPA Health hazards 3 Flammability 0 Instability O Physical and Chemical
Properties Simple
asphyxiant

Note: Ratings were assigned in accordance with Compressed Gas Association (CGA) guidelines as published in CGA Pamphlet P-19-2009, CGA Recommended

Hazard Ratings for Compressed Gases, 3rd Edition.

Issue Date 17-Feh-2015
Revision Date 17-Feb-2015
Revision Note Initial Release.

General Disclaimer
For terms and conditions, including limitation of Hability, please refer to the purchase agreement in effect between Linde LLC, Linde

Merchant Production, Inc. or Linde Gas North America LLC {or any of their affiliates and subsidiaries} and the purchaser.

DISCLAIMER OF EXPRESSED AND IMPLIED WARRANTIES
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Although reasonable care has been taken in the preparation of this document, we extend no warranties and make no representatlons as

to the accuracy or completeness of the information contained herein, and assume no responsibility regarding the suitability of this ;' ( ) ( ' }

information for the user's intended purposes or for the conseguences of its use. Each individual should make a determination as to the ©
suitability of the information for their particular purpose(s}.
End of Safety Data Sheet
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CARBON MONOXIDE
Safety Data Sheet

Product identifier

Product Name CARBON MONOXIDE

Other means of identification

Safety data sheet number LIND-PO27

UN/ID no. UN1016

Synonyms Carbonic Oxide; Carbon Oxide; Exhaust Gas; Flue Gas

Recommended use of the chemical and restrictions on use
Recommended Use Industrial and professional use.
Uses advised against Consumer use

Details of the supplier of the safety data sheet

linde Gas North America LLC - Linde Merchant Production Inc. - Linde LLC
575 Mountain Ave.

Murray Hill, NJ07974

Phone: 908-464-8100

www lindeus.com

Linde Gas Puerto Rica, Inc.

Road 869, Km 1.8

Barric Palmas, Catano, PR 00962
Phone: 787-641-7445
www.pr.lindegas.com

Linde Canada Limited

5860 Chedworth Way

Mississauga, Ontario L5R 0A2

Phone: 905-501-1700

www lindecanada.com

* May include subsidiaries or affiltate companies/divisions.

For additional product information contact your local customer service.

Emergency telephone number

Company Phone Number 800-232-4726 (Linde National Operations Center, US)
905-501-0802 (Canada)
CHEMTREC: 1-800-424-9300 (North America) +1 -703-527-3887 (international)
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Classification

. OSHA Regulatory Status
" This chemicai is considered hazardous by the 201 2 OSHA Hazard Commumcauon Standarcl (29 CFR 1910.,1200).

Acute toxicity - Inhalation (Gases) _ Category 3
Reproductive toxicity ' Category 1A
Specific target organ toxicity (repeated exposure) ' Category 1
Flammable gases Category 1
Gases under pressure Compressed gas

Label elements

Signal word Danger

Hazard Statements

Extremely flammable gas

Contains gas under pressure; may explode if heated

Toxic if inhaled

May damage fertility or the unborn child

Causes damage to central nervous system through prolonged or repeated exposure.
May form explosive mixtures with air

Asphyxiating even with adequate oxygen

Precautionary Staterents - Prevention
"Do not handie until all safety precautions have been read and understood

Keep away from heat, sparks, open flames, hot surfaces. -— No smoking
Do not breathe gas. '

. Use and store only outdoors or in a well ventilated place

Wear protective gloves, protective clothing, eye protection, respiratory protection, and/or face protection
Use a backflow preventive device in piping

Do not open valve until connected to equipment prepared for use
Close valve after each use and when empty

Precautionary Statements - Response

IF INHALED: Remove person to fresh air and keep comfortable for breathing. Call a POISON CENTER or doctor/physician. IF EXPOSED OR

CONCERNED: Get medical advice/ attention.

Leaking gas fire: do not extinguish, unless leak can be stopped safely
Eliminate all ignition sources if safe to do so

Precautionary Statements - Storage
Store locked up

Protect from sunlight when ambient temperature exceeds 52°C/125° F

Precautionary Statements - Dnsposa! :
Dispose of contents/containers in accordance with container suppiier/owner instructions
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Hazards not otherwise classified (HNOC)

Jot applicable

Chemical Name CASNo. Volume % Chemical Formula
Carbon monoxide 630-08-0 100 Co

Description of first aid measures

General advice Show this safety data sheet to the doctor in attendance.

Inhalation Remove to fresh air and keep comfortable for breathing. If breathing is difficult, give oxygen. If
' breathing has stopped, give artificial respiration. Get medical attention immediately. Quick removal
from the contaminated area is most important. The administering of oxygen at an elevated pressure
{up to 2 to 2.5 atmospheres) has shown to be beneficial as has treatment in a hyperbaric
chamber.The physician should be informed that the patient has inhaled toxic quantities of carbon

monoxide.
Skin contact None under normal use. Get medical attention if symptoms oceur.
Eye contact None under normal use. Get medical attention if symptoms occur.
Ingestion Not an expected route of exposure.
Self-protection of the first aider tse personal protective equipment as required. Avoid contact with skin, eyes or clothing. Remove

all sources of ignition.

Mast important symptoms and effects, both acute and detayed

Symptoms Carbon monoxide is odorless and colorless. There may be no warning of overexposure until
symptoms oceur. Inhaled carbon monoxide binds with bloed hemoglobin to form
carboxylhemoglobin, a susbstance that can not take part in the normal oxygen transport, This
greatly reduces the blood's ability to transport oxygen. Depending on levels and duration of
exposure, symptoms may include headache, dizziness, heart palpitations, weakness, confusion,
nausea, convulsions, eventual unconsciousness and death,

Indication of any immediate medica! attention and special treatment needed

Note to physicians Treat symptomatically.

Suitable extinguishing media
Dry chemical or CO2. Water spray (fog). DO NOT EXTINGUISH ALEAKING GAS FIRE UNLESS LEAK CAN BE STOPPED.

Specific extinguishing methods

If possible, stop the flow of gas. Do not extinguish the fire until supply is shut off as otherwise an explosive-ignition may oceur. if the fireis
extinguished and the flow of gas continues, use increased ventilation to prevent build-up of explosive atmosphere. Ventilation fans must be
explosion proof. Use non-sparking tools to close container valves.

Use water spray 1o ¢ool surrounding containers. Be cautious of a Boiling Liquid Evaporating Vapor Explosion, BLEVE, if flame is impinging on
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surrounding containers. For massive fire, use unmanned hose holders or monitor nozzles; if this is impossible withdraw from area and letfire
burn. Damaged cylinders should be handled only by specialists. o ( ( S

Specific hazards arising from the chemical T
Extremely flammable gas. May form explosive mixtures with air. Having almost the same density as air, carbon monoxide will not diffuse by

rising. Flammable in air over a very wide range. Will be easily ignited by heat, sparks or flames. Vapors may travel to source of ignition and

flash back. Vapors from liquefied gas are initialty heavier than air and spread along ground. Vapors may accumutate in confined areas

(basement, tanks, hopper/tank cars, etc.). Cylinders may rupture under extreme heat.

Hazardous combustion products None.

Protective eguipment and precautions for firefighters

As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivatent) and full protective gear. As
an immediate precautionary measure, isolate spill or leak area for at least 100 meters (330 feet) in alt directions.

Personal precautions, protective equipment and emergency procedures

Personal precautions ELIMINATE all ignition sources (no smoking, flares, sparks or flames in immediate area). Evacuate
personnel to safe areas. Ensure adequate ventilation, especially in confined areas. Monitor oxygen
level. Consider the risk of potentially explosive atmospheres. All equipment used when handling
the product must be grounded. Use non-sparking tools and equipment. Wear self-contained
breathing apparatus when entering area unless atmosphere is proved to be safe.

Environmenial precautions

Environmental precautions ) Beware of vapors accumulating to form explosive concentrations. Prevent spreading of vapors
through sewers, ventilation systems and confined areas.

Methods and material for containment and cleaning up

Methods for containment Stop the fiow of gas or remove cylinder to outdoor location if this can be done without risk. If leak is
in container or container valve, contact the appropriate emergency telephone number in Section 1
.or calt your closest Linde location.

Methods for tleaningup Return cylinder to Linde or an authorized distributor.

Precautions for s'afe handling

Advice on safe handling Keep away from heat, hot surfaces, sparks, open flames and other ignition sources. No smoking.
Ground and bond all lines and equipment associated with product system. All equipment should be
non-sparking and explosion proof. Separate flammable gas cylinders from oxygen and other
oxidizers by a minimum distance of 20 ft. or by a 5 ft. high barrier with a minimum fire resistance
rating of a half an hour. "NO SMOKING” signs should be posted in storage and use areas. Carbon
monoxide can be handled in all commonty used metals up to approximately 500 psig (3450 kPa).
Above that pressure it forms toxic and corrosive carbonyl compounds with some metals. Carban
steels, aluminum ailoys, copper and copper alloys, low carbon stainless steel and nickel-based
alloys such as Hastelloy A, B, & € are recommended for higher pressure applications.

Protect cylinders from physical damage; do not drag, roll, slide or drop. Never attempt tolift a

cylinder by its valve protection cap. When moving cylinders, even for short distance, use a cart

designed to transport cylinders. Never insert an object (e.g. wrench, screwdriver, pry baretc}into
valve cap openings. Doing so may damage valve, causing leak to occur. Use an adjustable strap £
wrench to remove over-tight or rusted caps. Use only with adequate ventilation. Use a backflow L
preventive device in piping. Use only with equipment rated for cylinder pressure. Close valve after -
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each use and when empty. If user experiences any difficulty operating cylinder valve discontinue
use and contact supplier. Ensure the complete gas system has been checked for teaks before use.

Never put cylinders into trunks of cars or unventilated areas of passenger vehicles. Never attempt
to refill a compressed gas cylinder without the owner's written consent. Never strike an arc ont a
compressed gas cylinder or make a cylinder a part of an electrical circuit,

Only experienced and properly instructed persons should handle gases under pressure. Always
store and handle compressed gas cylinders in accordance with Compressed Gas Assgciation,
pamphlet CGA-P1, Safe Handling of Compressed Gases in Containers.

Conditions for safe storage, including any incompatibilities

Storage Conditions

incompatible materials

Store in cool, dry, well-ventilated area of non-combustible construction away from heavily
trafficked areas and emergency exits. Keep at temperatures below 52°C / 125°F. Cylinders should
be stored upright with valve protection cap in place and firmly secured to prevent falling. Full and
empty cylinders should be segregrated. Use a "first in-first out” inventory systemto prevent full
cylinders from being stored for excessive periods of time. Stored containers should be periodically
checked for general condition and leakage. Outside or detached storage is preferred.

(Oxidizing agents.

Control parameters

Exposure Guidelines

{vacated) TWA: 35 ppm
(vacated) TWA: 40 mg/m*
(vacated) Ceiling: 200 ppm

Chemical Name ACGHTLY OSHAPEL NIOSH 1DLH
Carbon monoxide TWA: 25 ppm TWA: 50 ppm IDLH: 1200 ppm
630-08-0 TWA; 55 mg/m? Ceiling: 200 ppm

Ceiling: 229 mg/m?
TWA: 35 ppm
TWA: 40 mg/m?

{vacated) Ceiling: 229 mg/m*

ACGIH TLV: American Conference of Governmental Industrial Hygienists - Threshold Limit Value. OSHA PEL: Occupational Safety and Health
Administration - Permissible Exposure Limits. NIOSH IDLH: Immediately Dangerous to Life or Health

Other Information

Appropriate engineering controls

Engineering Controls

Vacated limits revoked by the Court of Appeals decision in AFL-CIO v. OSHA, 965 F.2d 962 (11th Cir,,
1992).

Explosion proof ventilation systems. Locat exhaust ventilation to prevent accumulation of high
concentrations and maintain air-oxygen levels at or above 19.5%. Consider installation of leak
detection systems in areas of use and storage. Systems under pressure shouid be regularty checked
for leakages.

Individual protection measures, such as personal protective equipment

Eye/face protection

Skin and hody protection

Respiratory protection

General Hygiene Considerations

Wear safety glasses with side shields {or goggles).

Work gloves and safety shoes are recommended when handling cylinders. Wear fire/flame
resistant/retardant clothing. Take precautionary measures against static discharge.

If exposure limits are exceeded or iFritation is experienced, NIOSH/MSHA approved respiratory
protection should be worn. Positive-pressure supplied air respirators may be required for high
airborhe contaminant concentrations. Respiratory protection must be provided in accordance with
current local reguiations.

Handle in accordance with good industrial hygiene and safety practice. Do not eat, drink or smoke
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when using this product. Wash hands before breaks and immediately after handling the product.
Regular cleaning of equipment, work area and clothing is recommended.

Information on basic physical and chemical properties

Gas

Physical state

Appearance “Golorless.

Odor Qdorless.

Odor threshold No information available
pH No data available
Melting point -205.1 °C / -337.10 °F
Fvaporationrate Not applicable

Fire Hazard Yes

Lower flammability limit: 12.5%

Upper flammability limit: 74%

Fiash point
- Autoignition temperature
Decomposition temperature
Water solubility
Partition coefficient

Not applicable

639 °C / 1182 °F,
No data available
Very slight

No data available

Kinematic viscosity

Not applicable

Chemical Name Molecular weight| Boiling point | Vapor Pressure |Vapor density (air] Gas Density Critical
=1) kg/m*@20°C Temperature
Carbon monoxide 28.01 -181.5 °C Above critical 0.97 1.16 -138.7°C
temperature

Reactivit\_; 7
Not reactive under nhormal conditions

Chemical stability
Stable under normal conditions.

Explosion data
Sensitivity to Mechanical impact
Sensitivity to Static Discharge

None.
Yes.

Possibility of Hazardous Reactions
May form explosive mixtures with air.

Conditions to avoid
Heat, flames and sparks.

incompatible materials
Oxidizing agents.

Hazardous Decomposition Products

Carbon dioxide (C0z).

information on likely routes of exposure

Inhalation

Chemical Asphyxiant-interferes with oxygen transport.
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Skincontact
Eye contact

Ingestion

Information on toxicological effects

Symptoms

No data available.
No data available.

Not an expected route of expasure.

Carhon monoxide is odorless and coloriess. There may be no warning of overexposure until
symptoms occur. Inhaled carbon monoxide binds with blood hemoglobin to form
carboxylhemoglobin, a susbstance that can not take part in the normal oxygen transport. This
greatly reduces the blood's ability to transport oxygen. Depending on levels and duration of
exposwie, symptoms énay inciude headache, dizziness, heart palpitations, weakness, confusion,
nausea, convulsions, eventual unconsciousriess and death.

Delayed and immediate effects as well as chronic effects from short and leng-term exposure

Irritation
Sensitization
Germ cell mutagenicity

Carcinogenicity
Reproductive toxicity

Devetopmenta!l Toxicity

STOT - single exposure

STOT - repeated exposure
Chironic toxicity
Target Organ Effects

Aspiration hazard

Numerical measures of toxicity

Not classified.

Not classified.

Genetic changes observed in mammalian cell assay systems at exposures of 1500 to 2500 ppm of
carbon monoxide for 10 minutes.

This product does not contain any carcinogens or potential carcinogens tisted by OSHA, IARC or NTP.
Category 1A. Overexposure to carbon monoxide may decrease the likelihood of successful
pregnancy. In rats treated with carbon monoxide, the rate of successful pregnancy in the contral
group was 100% whereas the rate of successful pregnancy in animals treated with 30 and 90 ppm
of carbon monoxide was 63% and 38% respectively.

Mice exposed to concentrations of carbon monoxide at 65 ppm and higher demonstrated
dose-dependent effects on the fetus (increased mortality and decreased weight) with no signs of
maternal toxicity. Offspring of rats exposed to 150 ppm carbon monoxide had minor reductions in
birth weight and persistent memory deficits which became more pronounced in adulthood.

Not classified.

Category 1.

Causes damage to central nervous system through prolonged or repeated exposure.

Lungs, Central nervous system {CNS), Blood, Central vascular system (Cvs).

Not applicable.

Chemical Name Oral LD50 Dermal LD50 Inhalatjor LC50 Inhatation LCS0
(CGA P-20)

Carbon monoxide - - 3760 ppm (Rat) Thr

630-08-0

Product Information

Oral LD50 No information avaitable

Dermal LD50 No information available

Inhalation LC50

Na information available

Ecotoxicity
No known acute aquatic toxicity.

Persistence and degradability

Not applicable.

Bioaccumulation
do information available.
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Waste treatment methods.

Disposal of wastes

Do not atiempt to dispose of residual waste or unused quantities. Return in the shipping container
PROPERLY LABELED WITH ANY VALVE OUTLET PLUGS OR CAPS SECURED AND VALVE PROTECTION CAP
IN PLACE to Linde for proper disposal.

DOT.
UN/ID no. ,
Proper shipping name
Hazard Class
Subsidiary class
Special Provisions
Description
Additional Description:
-Additional Marking Requirements:
Emergency Response Guide Number

DG,
UN/ID no.
Proper shipping name
Hazard Class
Subsidiary class

‘Description

MEX
UN/1D no.
Proper shipping name
Hazard Class
Subsidiary class

Description

1ATA

IMDG
UN/ID no.
Proper shipping name
Hazard Class
" Subsidiary hazard class
EmS-No.
Description

ADR
UN/1D no.
Proper shipping name
Hazard Class
Classification code
Tunnel restriction code
Description
Labels

UN1016
Carbon monoxide, compressed

2.3

2.1

4

UN1016, Carbon monoxwde compressed, 2.3 (2. 1)
"Toxic-Inhalation Hazard Zone D"

"Inhalation Hazard"

119

UN1016

Carbon monoxide, compressed
2.3

21

UN1016, Carbon monoxide, compressed, 2.3 (2. 1)

UN1016

Carbon monoxide, compressed

2.3 '

2.1

UN1016, Carbon monoxide, compressed, 2.3 2.1

Forbidden

UN1016
Carbon monoxide, compressed
2.3

C2.7

F-I3,S-U
UN10186, Carbon monox1de compressed, 2.3 (2.1)

UN1016

Carbon monoxide, eompressed

2.3

1TF

(B/D)

UN1016, Carbon monox:de compressed, 2.3 (2.1), (B/D)
2.1
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international Inventories

TSCA Complies
DSL/NDSL Complies
EINECS/ELINCS Complies

Legend:

TSCA - United States Toxic Substances Control Act Section 8(b) Inventory

DSL/NDSL - Canadian Domestic Substances List/Non-Domestic Substances List

EINECS/EUINGS - European Inventory of Existing Chemical Substances/European List of Notified Chemical Substances

US Federal Requlations

SARA 313
Section 313 of Title il 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 Hazard Categories

Acute Health Hazard Yes

Chronic Heaith Hazard Yes

Fire Hazard Yes

Sudden release of pressure hazard Yes

Reactive Hazard No
CERCLA

This material, as supplied, does not contain any substances regulated as hazardous substances under the Comprehensive Environmental
Responise Compensation and Liability Act (CERCLA) (40 GFR 302) or the Superfund Amendments and Reauthorization Act (SARA) (40 CFR 355).
There may be specific reporting requirements at the local, regional, or state level pertaining to reteases of this material.

Clean Air Act, Section 112 Hazardous Air Pollutants (HAPs} {see 40 CFR 61)
This product does not coritain any substances regulated as hazardous air pollutants (HAPS) under Section 112 of the Clean Air Act Amengments
of 1990.

CWA (Clean Water Act)
This product does not contain any substances regulated as pollutants pursuant to the Clean Water Act (40 CFR 122.21 and 40 CFR 122.42)

Risk and Process Safety Management Programs
This material, as supplied, does not contain any reguiated substances with specified thresholds under 40 CFR Part 68. This product does not
contain any substances regulated as Highly Hazardous Chemicals pursuant to the 29 CFR Part 1910.110.

US State Requlaticns

California Proposition 65
This praduct contains the following Proposition 65 chemicals

Chemical Name California Proposition 65
L Carbon monoxide - 630-08-0 Developmental
U.S. State Right-io-Know Requlations

Chemical Name New lersey Massachusetls Pennsylvania
Carbon monoxide X X X
630-08-0

international Requlations
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Chemical Name Carcinogenicity Exposure Limits i { ( }
Carbon monoxide - Mexico: TWA 50 ppm ' o
Mexico: TWA 55 mg/m?
Mexico: STEL 400 ppm
Mexico: STEL 400 mg/m3 .

Chemical Name NFRI
Carbon monoxide X

. Legend
Canada NPRI - Nationa! Pollutant Release Inventory

NFPA Health hazards 2 Flammability 4 . .- - Instability 0 Physical and Chemical
Properties -

Note: Ratings were assigned in accordance with Compressed Gas Asscciation {CGA) guidelines as published in CGA Pamphlet P-1 9-2009, CGA Recommended

Hazard Ratings for Compressed Gases, 3rd Edition.

issue Date 26-Feb-2015
Revision Date : 26-Feb-2015
Revision Note Initial Release.

General Disclaimer

For terms and conditions, including limitation of liability, please refer to the purchase agreement in effect between Linde LLC, Linde
Merchant Production, Inc. or Linde Gas North America LLC (or any of their affiliates and subsidiaries) and the purchaser.

DISCLAIMER OF EXPRESSED AND IMPLIED WARRANTIES _ L (
Although reasonable care has been taken in the preparation of this document, we extend no warranties and make no representations as
to the accuracy or completeness of the information contained herein, and assume no responsibility regarding the suitability of this
information for the user's intended-purposes or for the consequences of its use. Each individual should make a determination as to the
suitability of the information for their particular purpose(s). :

End of Safety Data Sheet
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HELIUM
Safety Data Sheet

Product identifier

Product Name HELIUM

Other means of identification

Safety data sheet number LIND-POB0

UN/ID no. UN1046

Synonyms LASER Helium; LASER Hefium Ultra; Hedium; Helium, compressed; Helium-4
Recommended use of the chemical and restrictions on use

Recommended tse Industrial and professional use.

Uses advised against Consumer use

Details of the supplier of the safety data sheet
Linde Gas North America LLC - Linde Merchant Production Inc. - Linde LLC

575 Mountain Ave.
Murray Hill, NI 07974
Phone: 908-464-8100
www. lindeus.com

" Linde Gas Puerto Rico, Inc.
Road 869, Km 1.8
Barrio Palmas, Catano, PR 00962
Phone: 787-641-7445
www.pr.lindegas.com

Linde Canada Limited

5860 Chedworth Way
Mississauga, Onitario LGR 0A2
Phone: 905-501-1700
www.lindecanada.com

* May include substdiaries oF affiliate companies/ divisions.
For additiona! product information contact your local customer service.

Emergency telephone number
Company Phone Number 800-232-4726 (Linde National Operations Center, us)

905-501-0802 (Canada)
CHEMTREC: 1-800-424-9300 (North America) +1-703-527-3887 {internationat)

Classification

A

OSHA Regulatory Status
This chemical is considered hazardous by the 2012 OSHA Hazard Communication Standard (29 CFR191 0.12400).
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Revision Date 17-Feb-2015

Gases under pressure

Compressed gas

Simple asphyxiants

es

Label elements

Signal word Warning

Harard Statements

Contains gas under pressure; may explode if heated
May displace oxygen and cause rapid suffocation

Precautionary Statements - Prevention

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

Use and store only outdoors or in a well ventilated place

Use backflow preventive device in piping

Use only with equipment rated for cylinder pressure

Close valve after each use and when empty

Precautionary Statements - Response

IF INHALED: Remove person ta fresh air and keep com

Precautionary Statements - Storage

Protect from sunlight when ambient temperature exceeds 52°C/125°F

Hazards not otherwise classified (HNOC)
Not applicable

Other Information
Intentional inhalation of helium balloon gas can cause asphyxiation, lung damage, and death

fortable for breathing. Get medical attention/advice.

Chemical Name

CAS No.

Volume %

Chemical Formula

Helium

7440-59-7

100

He

Description of first aid measures

General advice Show this safety data sheet to the doctor in attendance.

P—

T




LIND-POG0 HELIUM Revision Date 17-Feb-2015

inhalation Remove to fresh air and keep comfartable for breathing. If breathing is difficult, give oxygen. If
breathing has stopped. give artificial respiration. Get medical attention immediately.

Skin contact None under normal use, Get medical attention if symptoms 0ccur.

Eye contact None under niormal use. Get medical attention if symptoms OCCur.

Ingestion Not an expected route of exposure.

Self-protection of the first aider RESCUE PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS.

Most important symptoms ang effects, hoth acute and delayed

Symptoms Simple asphyxiant. May cause suffocation by displacing the oxygen in the air. Exposure to
oxygen-deficient atmosphere (<19.5%) may cause dizziness, drowsiness, nausea, vomiting, excess
salivation, diminished mental alertness, loss of consciousness and death. Exposure to atmospheres

containing 8-10% or less oxygen will bring about unconsciousness without warning and so quickly
that the individuals cannot help or protect themselves. Lack of sufficient oxygen may cause serious
injury or death.

Indication of any immediate medical attention and special treatment needed

Note to physicians Treat symptomatically.

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

Specific extinguishing methods
Continue to cool fire exposed cylinders until flames are extinguished. Damaged cylinders should be handled only by specialists.

Specific hazards arising from the chemical
Non-flammabie gas. Cylinders may rupture under extremea heat.

Protective equipment and precautions for firefighters
As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full protective gear.

Personal precautions, protective equipment and emergency procedures

Personal precautions Evacuate personnel to safe areas. Ensure adequate ventilation, especially in confined areas.
Monitor oxygen level. Wear self-contained breathing apparatus when entering area unless
atmosphere is proved to be safe.

Environmental precautions

Envirohmental precauticns Prevent spreading of vapors through sewers, ventilation systems and confined areas.

Methods and material for containment and cleaning up

Methods for containment Stop the flow of gas or remove cytinder to outdoor focation if this can be done without risk. If leak is
in container or container valve, contact the appropriate emergency telephone number in Section 1
or call your closest Linde location.

Methods for cleaning up Return cylinder to Linde or an authorized distributor.
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Revision Date 17-Feb-2015

Precautions for safe handling

Advice on safe handling

Proper handling, storage of regulating equipment and cylinders is required to safefy fill helium
balloons. DO NOT ALLOW CHILDREN OR UNQUALIFIED PEOPLE TO OPERATE BALOON FILLING
EQUIPMENT. INTENTIONAL INHALATION OF HEEIUM CAN CAUSE SERICUS EUNG DAMAGE OR DEATH. A
balloon filling helium regulator must be attached to the valve before it is opened.

Protect cylinders from physical damage; do not drag, roll, slide or drop. When moving cylinders,
even for short distance, use a cart designed to transport cylinders. Never attempt to lifi a cylinder
by its valve pratection cap. Nevery insert an object {e.g. wrench, screwdriver, pry bar,etc.) into valve
cap openings. Doing so may damage valve, causing leak to occur. Use an adjustable sirap wrenchto
remove over-tight or rusted caps. Use only with adequate ventitation. Use equipment rated for
cylinder pressure. Use backflow preventive device in piping. Close valve after each use and when
empty. If user experiences any difficulty operating cylinder valve discontinue use and contact
supplier. Ensure the complete gas system has been checked for leaks before use.

Never put cylinders into trunks of cars or unventilated areas of passenger vehicles. Never attempt
to refill a compressed gas cylinder without the owner's written consent. Never strike anarcona
compressed gas cylinder or make a cylinder a part of an electrical circuit, '

Only experienced and properly instructed persons should handle gases under pressure. Always
store and handle compressed gas cylinders in accordance with Compressed Gas Association,
pamphlet CGA-P1, Safe Handling of Compressed Gases in Containers.

For additional recommendatians consult Compressed Gas Association's (CGA) Safety Bultetin SB-2,
Oxygen-Deficient Atmospheres. Use only with equipment rated for cylinder pressure.

Conditions for safe storage, including any incompatibilities

' Storage Conditions

Incompatible materials

Control parameters

Exposure Guidelines

Appropriate engineering controls

Engineering Controls

Store in cool, dry, well-ventilated area of non-combustible construction away from heavily
trafficked areas and emergency exits. Keep at temperatures below 52°C / 125°F. Cylinders should
be stared upright with valve protection cap in place and firmly secured to prevent falling. Use a
"first in-first out” inventory system to prevent full cylinders from being stored for excessive periods
of time. Full and empty cylinders should be segregrated. Stored cantainers should be periodically
checked for general condition and leakage. .

None known.

This product, as supplied, does nat contain any hazardous materials with occupational expostre
limits established by the region specific regulatory bodies.

Local exhaust ventifation to prevent accumulation of high concentrations and maintain alr-oxygen
jevels at or above 19.5%. Oxygen detectors should be used when asphyxiating gases may be
released. Systems under pressure should be regularly checked for leakages.

Individual protection measures, such as bersonal proteciive equipment

Eye/face protection

Skin and body protection

Wear safety glasses with side shields (or goggles).

Work gloves and safety shoes are recommended when handling cylinders.
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Revision Date 17-Feb-2015

Respiratory protection

General Hygiene Considerations

Use positive pressure aitline respirator with escape cylinder ar self contained breathing apparatus
for oxygen-deficient atmospheres (<19.5%).

Handle in accordance with good industrial hygiene and safety practice.

Information on basic physical and chemical properties

Physical state
Appearance
Odor
Odor threshold
pH
Melting point
- Evaporation rate
Lower flammability limit:
Upper flammability limit:
Flash point
Autoignition temperature

Compressed gas
Colorless.
Odorless.

Not applicable
No data available
No data available
Not applicable
Not applicable
Not applicable
Not applicable
No data available

Mo data available
Slightly soluble
No data available
Not applicable

Decomposition temperature
Water solubility

Partition coefficient
Kinematic viscosity

Chemical Name Molecular weight| Boiling point | Vapor Pressure Vapor density (air]  Gas Density Critical
=1) Kg/m*@20°C Temperature
Helium 4,00 -268.9 °C Above critical 0.138 0.165 -267.9°C
temperature

Reactjvity
Not reactive under normal conditions.

Chemical stability
Stable under normal conditions.

Explosion data
Sensitivity to Mechanical Impact

Sensitivity to Static Discharge

None.
None.

Possibility of Hazardous Reactions
None under normat processing.

Conditions to avoid
None under recommended storage and handiing conditions (see Section 7).

Incompatible materials
None known.

Hazardous Decomposition Products
None known.

Information on likely routes of exposure
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Inhalation Product is a simple asphyxiant. f
Skin contact No data available. )
Eye contact No data available.

Ingestion Not an expected route of exposure.

Information on toxicological effects

Symptoms No information available.

Delayed and immediate effects as well as chronic effects from short and long-term expasure

Irritation Not classified.
Sensitization Not classified.
Germ cell mutagenicity Not classified.
Carcinogenicity This product does not contain any carcinggens o potential carcinogens listed by OSHA, 1ARC or NTP.
Reproductive toxicity _ Not classified.
Developmental Toxicity Not classified.
STOT - single exposure Not classified.
S$TOT - repeated exposure Not classified.
Chronic toxicity None known.
Aspiration hazard Not applicable.

Numerical measures of toxicity

Product information

Oral LD50 No information available

Dermal LD50 No information available .
Inhalation LCS0 No information avaiiable ("
Inhalation LC50 No information available. -

Ecotoxicity
Ne known acute aquatic toxicity.

Persistence and degradability,
Not applicable.

Bioaccumulation
No information available.

Waste treatment methods

Disposal of wastes Do not attempt to dispase of residual waste or unused quantities. Return in the Shipping container
PROPERLY LABELED WITH ANY VALVE OUTLET PLUGS OR CAPS SECURED AND VALVE PROTECTION CAP
IN PLACE to Linde for proper disposal.
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UN/ID no.

Proper shipping name
Hazard Class
Description

Emergency Response Guide Number

m6
UN/ID no.
Proper shipping name
Hazard Class
Description

MEX.
UN/ID no.
Proper shipping name
Hazard Class

Description

IATA
UN/ID no.
Proper shipping name
Hazard Class
ERG Code
Special Provisions
Description

IMDG
UN/ID no.
Proper shipping name
Hazard Class
EmS-No.
Description

ADR,
UN/ID no.
Proper shipping name
Hazard Class
Classification code
Tunnel restriction code
Description

International Inventories

TSCA
DSL
EINECS/ELINCS

Legend:

UN1046

Helium, compressed

2.2

UN1046, Helium, compressed, 2.2
121

UN1046

Helium, compressed

2.2

UN1046, Helium, compressed, 2.2

UN1046

Helium, compressed

2.2

UN1046, Helium, compressed, 2.2

UN1046

Helium, compressed

2.2

2L

AG9

UN1046, Helium, compressed, 2.2

UN1046

Helium, compressed

2.2

F-C, 5-V

UN1046, Helium, compressed, 2.2

UN1046

Helium, compressed
22

1A

()

UN1046, Helium, compressed, 2.2, (E)

Complies
Complies
Complies

TSCA - United States Toxic Substances Control Act Section 8(b) Inventory
DSL/NDSL - Ganadian Domestic Substances List/Non-Domestic Substances List

US Federal Requlations

SARA 313

Section 313 of Title §lt of the Superfund Amendments a
which are subject to the reporting requirements of the

EINECS/ELINCS - European Inventory of Existing Chemical Substances/Eurapean List of Notified Chemical Substances

nd Reauthorization Act of 1986 (SARA). This product does not conitain any chemicals
Act and Title 40 of the Code of Federal Regulations, Part 372
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®

SARA 311/312 Hazard Categories

Acute Health Hazard No

Chronic Health Hazard No

Fire Hazard No

Sudden release of pressure hazard Yes

Reactive Hazard No
CERCLA

This material, as supplied, does not contain any substances reguiated as hazardous substances under the Comprehensive Environmental
Response Compensation and Liability Act (CERCLA) (40 CFR 302) or the Superfund Amendments and Reauthorization Act {SARA) (40 CFR 355).
There may be specific reporting requirements at the local, regional, or state level pertaining to releases of this materiat

Clean Air Act, Section 112 Hazardous Air Pollutants (HAPs) (see 40 CFR 1)
This product does not contain any substances regulated as hazardous air pollutants {HAPS) under Section 112 of the Clean Air Act Amendments
of 1990.

CWA (Clean Water Act
This product does not contain any substances regulated as pollutants pursuant to the Clean Water Act (40 CFR 122.21 and 40 CFR 122.42)

Risk and Process Safety Management Programs
This material, as supplied, does not contain any regulated substances with specified threshoids under 40 CFR Part 68.
This product does not contain any substances regulated as Highly Hazardous Chemicals pursuant to the 29 CFR Part 1910.110.

US State Requiations

California Proposition 65 e
This product does not contain any Proposition 65 chemicals ( o

U.S. State Right-to-Know Regulations

Chemical Name New Jersey Massachusetts Pennsylvania
Helium X X X
7440-58-7

Canada

NIPA Health hazards O Flammability 0 Instability 0 Physical and Chemical
' Properties Simple
asphyxiant
Note: Ratings were assigned in accordance with Compressed Gas Association (CGA) guidelines-as published in CGA Pamphlet P-19-2009, CGA Recommended
Hazard Ratings for Compressed Gases, 3rd Edition. :

Issue Date 17-Feb-2015
Revision Date 17-Feb-2015
Revision Note Initial Release.

General Disclaimer :
For terms and conditions, including limitation of liability, please refer to the purchase agreement in effect between Linde LLC, Linde
Merchant Production, Inc. or Linde Gas North America LLG {or any of their affiliates and subsidiaries) and the purchaser.
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DISCLAIMER OF EXPRESSED AND IMPLIED WARRANTIES
Although reasonable care has been taken in the preparation of this document, we extend no warranties and make no representations as
to the accuracy or completeness of the information contained herein, and assume no responsibility regarding the suitability of this
information for the user's intended purposes or for the consequences of its use. Each individual should make a determination as to the
suitability of the information for their particular purpose(s).

End of Safety Data Sheet
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HYDROGEN
Safety Data Sheet

Product identifier

A e

Product Name HYDROGEN

Other means of identification

Safety data sheet number LIND-PO66

UN/ID no. ) UN1049

Synonyms Normal Hydrogen; Hydrogen, Compressed

Recommended use of the chemical and restrictions on use
Recommended Use Industrial and professionat use.
Uses advised against Consumer use

Details of the supplier of the safety data sheet

Linde Gas North America LLC - Linde Merchant Production Inc. - linde LG
575 Mountain Ave.

Murray Hill, NI 07974

Phone: 908-464-8100

www.lindeus.com

Linde Gas Puerto Rico, Inc.

Road 869, Km 1.8

Barrio Palmas, Catano, PR 00962
Phone: 787-641-7445
wwwe.pr.lindegas.com

Linde Canada Limited

5860 Chedworth Way

Mississauga, Ontario L5R 0A2

Phone: 805-501-1700

www.lindecanada.com

* May include subsidiaries or affiliate companies/divisions.

For additional product information contact your local customer service.

Emergency telephone number

Company Phone Number 800-232-4726 (Linde National Operations Center, Us)
905-501-0802 (Canada)
CHEMTREC: 1-800-424-9300 (North America) +1-703-527-3887 {International)
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Revision Date 24-Feb-2015

Classification

OSHA Regulatory Status

This chemical is considered hazardous by the 2012 OSHA Hazard Communication Standard {29 CFR 1910.1 200).
Flammable gases Category 1
iGases under pressure Compressed gas
Simple asphyxiants Yes

Label elements

Signa! word Danger

Hazard Statements

Extremely flammable gas

Contains gas undey pressure; may explode if heated
May displace oxygen and cause rapid suffocation

May farm explosive mixiures with air
Burns with invisible flame

Precautionary Statements - Prevention

Do not handle until all safety precautions have been read and understood
Keep away from heat, sparks, open flames, hot surfaces. — No smoking
Use and store only outdoors or in a well ventilated place

Use abackflow preventive device in piping

Use only with equipment rated for cylinder pressure

Do not open valve until connected to equipment prepared for use

Close valve after each use and when empty

Precautionary Statements - Response

IF INHALED: Remove person to fresh alr and keep comfortable for breathing. Get medical attention/advice.

Leaking gas fire: do not extinguish, unless leak can be stopped safely
Eliminate all ignition sources if safe to doso

Precautionary Statements - Storage
Protect from sunlight when ambient temperature exceeds 52°C/125°F

Hazards not otherwise classified (HNOC)

Mot applicable
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Chemical Name CAS No. Volume % Chemical Formula
Hydrogen 1333-74-0 100 Hz

Description of first aid measures

General advice Show this safety data sheet to the doctor in attendance.

Inhalation Remove to fresh air and keep comfortable for breathing. I¢ breathing is difficult, give oxygen. If
breathing has stopped, give artificial respiration. Get medical attention immediately.

Skin contact None under normal use. Get medical attention If syfnptoms occuy.

Eye contact None under normal use. Get medical attention if symptoms occur.

Ingestion Not an expected route of exposure.

Self-protection of the first aider RESCUE PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS. Remove

all sources of ignitien.

Most important symptoms and effects, hoth acute and delayed

Symptoms Simple asphyxiant. May cause suffacation by displacing the oxygen inthe air. Exposureto
oxygen-deficient atmosphere (<19.5%) may cause dizziness, drowsiness, nausea, vomiting, €Xcess
salivation, diminished mental alertness, loss of consciousness and death, Exposure to atmospheres

containing 8-10% or less oxygen will bring about unconsciousness withaut warning and so quickly
that the individuals canriot help or protect themselves. Lack of sufficient oxygen may cause serious
injury or death.

Indication of any immediate medical attention and special treatment needed

Note to physicians Treat symptomatically.

Suitable extinguishing media
Dry chemical oF C02. Water spray (fog). DO NOT EXTINGUISH A LEAKING GAS FIRE UNLESS LEAK CAN BE STOPPED,

Specific extinguishing methods
If possible, stop the flow of gas. Do not extinguish the fire until supply is shut off as otherwise an explosive-ignition may occur. if the fire is

extinguished and the flow of gas continues, use increased ventilation to prevent build-up of explasive atmosphere. Ventilation fans must be
explosion proof. Use non-sparking tools to close container valves.

Use water spray to cool surrounding containers. Be cautious of a Boiling Liquid Evaporating Vapor Explosion, BLEVE, if flame is impinging on
surrounding containers. For massive fire, use unmanned hose holders or mohitor nozzles; if this is impossible withdraw from area and let fire
burn, Damaged cylinders should be handied only by specialists.

Specific hazards arising from the chemical

Extremely flammable gas. May form explosive mixtures with air. Hydrogen is very light and may collect in the upper portions of storage areas.
Hydrogen burms with an almost invisible flame. High pressure releases may ignite with no apparent ignition source possibly via static
clectricity. Vapors may travel to source of ignition and flash back. Cylinders may rupture under extreme heat.

Protective equipment and precautions for firefighters
As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full protective gear. As
an immediate precautionary measure, isolate spil or leak area for at least 100 meters {330 feet) in all directions.
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Personal precautions, protective equipment and emergency procedures

Personal precautions ELIMINATE all ignition sources (no smoking, flares, sparks or flames inimmediate area). Evacuate
personnel to safe areas. Ensure adequate ventifation, especially in confined areas. Monitor oxygen
level. Consider the risk of potentially explosive atmospheres. Al equipment used when handling
the product must be grounded. Use non-sparking tools and equipment. Wear self-contained
breathing apparatus when entering area unless atmosphere is proved to be safe.

Environmental precautions

Environmental precautions Prevent spreading of vapors through sewers, ventilation systems and confined areas.

Methods and material for gontainment and cleaning up

Methods for containment Stop the flow of gas orremove cylinder to outdoor lecation if this can be done without risk. Ifleak is
in container or container valve, contact the appropriate emergency telephone number in Section 1
or call your ciosest Linde location.

Methods for cleaning up Return cylinder to Linde or an authorized distributor.

Precautions for safe handling

Advice on safe handling Keep away from heat, hot surfaces, sparks, open flames and other ignition sources. No smoking.
CGround and bond alt lines and equipment associated with produgt system. All equipment should be
non-sparking and explosion proof. Separate flammable gas cylinders from oxygen and other
oxidizers by a minimum distance of 20 ft. or by a 5 ft. high barrier with a minimuim fire resistance
rating of a half an hour. "NO SMOKING" signs should be posted in storage and use areas. Hydrogen
is nion-corrosive. However hydrogen can interact with metals (hardened steels) to cause
embrittiement.

Protect cylinders from physical damage; do not drag, roll, slide or drop. When moving cylinders,
even for short distance, use a cart designed to transport cylinders. Never atiempt to lift a cylinder
by its valve protection cap. Never insert an ohject {e.g. wrench, screwdriver. pry bar,etc.) into valve
cap epenings. Doing so may damage valve, causing leak to accur. Use an adjustable strap wrench to
remove over-tight ar rusted caps. Use only with adequate ventilation. Use a backflow preventive
device in piping. Use only with equipment rated for cylinder pressure. Close valve after each use
and when empty. If user experiences any difficulty operating cylinder vaive discontinue use and
contact suppiier, Ensure the complete gas system has been checked for leaks before use.

Mever put cylinders into trunks of cars or unventilated areas of passenger vehicles, Never attempt
to refifl a compressed gas cylinder without the owner's written consent. Never strike anarcona
compressed gas cylinder or make a cylinder a part of an electrical circuit,

Only experienced and properly instructed persons should handle gases under pressure. Always
store and handle compressed gas cylinders in accordance with Compressed Gas Association,
pamphlet CGA-P1, Safe Handling of Compressed Gases in Containers.

For additional recommendations, consult Compressed Gas Assaciation's pamphlets P-1, 6-5, G-5.3,
G-5.5, P-6 and Safety Bulletin SB-2. NFPA 50A covers gaseous hydrogen at consumer sites.

Conditions for safe storage, including any incompatibilities

Storage Conditions Stare in cool, dry, well-ventilated area of non-combustible construction away from heavily
trafficked areas and emergency exits. Keep at temperatures below 52°C / 125°F. Cylinders should
be stored upright with valve protection cap in place and firmly secured to prevent falling. Use a
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Incompatible materials

Contro! parameters

Exposure Guidelines

Appropriate engineering controls

Engineering Controls

“first in-first out” inventory system to prevent full cylinders from being stored for excessive periods
of time. Full and empty cylinders should be segregrated. Stored containers should be periodically
checked for general condition and leakage. Qutside or detached storage is preferred.

Oxidizing agents.

This product, as supplied, does not gontain any hazardous materials with occupational exposure
limits established by the region specific regulatory bodies.

Explosion proof ventilation systems. Local exhaust ventilation to prevent accumulation of high
concentrations and maintain air-oxygen levels at or above 19.5%. Oxygen detectors should be
used when asphyxiating gases may be released. Systems under pressure should be regularly
checked for leakages. Consider instaliation of teak detection systems in areas of use and storage.

Individual protection measures, such as personal protective equipment

Eye/face protection

Skin and body protection

Respiratory protection

General Hygiene Considerations

Wear safety glasses with side shields (or goggles).

Waork gloves and safety shoes are recommended when handling cylinders, Wear fire/flame
resistant/retardant clothing. Take precautionary measures against static discharge.

Use positive pressure airline respirator with escape cylinder or self contained breathing apparatus
for oxygen-deficient atmospheres (<19.5%).

Handle in accordance with good industrial hygiene and safety practice.

Information on basic physical and chemical properties

Physical state
Appearance

Odor

Odor threshold

pH

Melting peint
Evaporation rate

Fire Hazard

Lower flammability limit:
Upper flammability limit:
Flash point

Autoignition temperature
Decomposition temperature
Water solubility

Partition coefficient
Kinematic viscosity

Compressed gas
Coiorless.

Odorless.

Mo information available
No data available
-259.2 °C / -434.8 °F
Not applicable

Yes

4%

75%

No information available
570 °C / 1058 °F

No data available

0.019 vol/vol @ 15.6°C
No data available

Not applicable

Chemical Name Molecular weight|  Boiling point | Vapor Pressure Vapor density (air|  Gas Density Critica!
=1} kg/m*@20°C Temperature
Hydrogen 1.00 -252.8 °C Ahove critical 0.07 0.083 -240°C
temperature




LIND-P066 HYDROGEN Revision Date 24-Feb-2015

Reactivity
Not reactive under normal conditions

Chemical stability
Stable under normal conditions.

Explosion data
Sensitivity to Mechanical Impact None.

Sensitivity to Static Discharge Yes.

Possibility of Hazardous Reactions
May form explosive mixtures with air. May react viclently with oxidizers.

Conditions to avoid

Heat, flames and sparks. Flammable or explosive when mixed with chiosine or other oxidizing materials. Fluorine and hydrogen react at
-418°F {-250°C) when impurities are present. Chlorine/hydrogen mixtures explode if exposed to fight. Lithium metal will burn in a hydrogen
atmosphere.

Incompatible materials
Oxidizing agents.

Hazardous Decomposition Products
None known.

Information on Jikely routes of exposure

Inhalation Product is a simple asphyxiant.
Skin contact No data available.

Eye contact ~ Nodata available.

Ingestion Not an expected route of exposure.

Information on toxicological effects

Symptoms No information available.

Delayed and immediate effects as well as chronic effects from short and long-term exposure

Irritation Not classified.
Sensitization Not classified.
Germ cetl mutagenicity Not classified.
Carcinogenicity This product does not contain any carcinogens or potential carcinogens listed by DSHA, JARC or NTP.
Reproductive toxicity Not classified. '
$TOT - single exposure Mot classified.
STOT - repeated exposure Not classified.
Chronic toxicity . None known.
Aspiration hazard Not applicable.

Numerical measures of toxicity

Chemical Name Oral LD5S0 Dermal ED50 Inhalation LC50 Inhalation LC50

(CGA P-20)
Hydrogen - - > 15000 ppm (Rat) 1h -
1333-74-0 :

Product Information
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Oral LD50 No information available
Dermal LD50 Mo information available.
Inhatation LC50 No information available

Ecotoxicity
No known acule aguatic toxicity.

Persistence and degradability
Not applicable.

Bioaccumulation

e ———

No information available.

Waste treatment methods

Disposal of wastes Do not attempt to dispose of residual waste or unused guantities, Return in the shipping container
PROPERLY LABELED WITH ANY VALVE OUTLET PLUGS OR CAPS SECURED AND VALVE PROTECTION CAP
IN PLACE to Linde for proper disposal.

bot

UN/10 no. UN1049

Proper shipping name Hydrogen, compressed

Hazard Class 2.1

Special Provisions NB9

Description UN1049, Hydrogen, compressed, 2.1

Emergency Response Guide Number 115
106

UN/ID no. UN1049

Proper shipping name Hydrogen, compressed

Hazard Class 2.1

Description UN1049, Hydrogen, compressed, 2.1
MEX

UN/1D no. UN1049

Proper shipping name Hydrogen, compressed

Hazard Class 2.1

Description UN1049, Hydrogen, compressed, 2.1
IATA

UN/1D no. UN1049

Proper shipping name Hydrogen, compressed

Hazard Class 2.1

ERG Code 10L

Special Provisions Al

Description UN1049, Hydrogen, compressed, 21

Page 7/9



LIND-P066 HYDROGEN ‘ Revision Date 24-Feb-2015

IMDG
UN/1D no. UN1049
Proper shipping name Hydrogen, compressed
Hazard Class 2.1
EmS-No. F-D,S5-U
Description UN1049, Hydrogen, compressed, 2.1
ADR.
UN/I1D no. UN1049
Proper shipping hame Hydrogen, compressed
Hazard Class 2.1
Classification code 1F
Tunnel restriction code (B/D)

Description UN1049, Hydrogen, compressed, 2.1, (B/ )]

Internationat Inventories

TSCA Complies
DSL/NDSL Complies
EINECS/ELINCS Complies
Legend:

TSCA - United States Toxic Substances Control Act Seciion 8{b} Inventory
DSL/NDSL - Canadian Domestic Substances List/ Non-Domestic Substances List
EINECS/ELINCS - European Inventory of Existing Chermical Substances/European List of Notified Chemical Substances

US Federal Requlations

SARA 313 :
Saction 313 of Title ill 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 Hazard Categories

Acute Heaith Hazard No

Chronic Health Hazard No

Fire Hazard Yes

Sudden release of pressure hazard Yes

Reactive Hazard No
CERCLA

This material, as supplied, does not contain any substances regulated as hazardous substances under the Comprehensive Environmental
Response Compensation and Liability Act (CERCLA) (40 CFR 302) or the Superfund Amendments and Reauthorization Act (SARA) (40 CFR 355).
There may be specific reperting requirements at the local, regional, or state level pertaining to releases of this material.

Clean Air Act, Section 112 Hazardous Air Poilutants {HAPs) (see 40CFRET)
This product does not contain any substances regulated as hazardous air poilutants (HAPS) under Section 112 of the Clean Air Act Amendments
of 1990,

CWA (Clean Water Act)

This product does not contain any substances regulated as pollutants pursuant to the Clean Water Act (40 CFR 122.21 and 40 CFR 1 22.42)

Risk and Process Safety Management Programs
This material, as suppiied, contains one or more regulated substances with specified thresholds under 40 CFR Part 68 or regulated as a highly
hazardous chemical pursuant to the 29 CFR Part 191 0.110 with specified thresholds:

r Chemical Name | 1.S. - CAA (Clean Air Act) - l 11.5. - CAA {Clean Air Act) - | 1L.S. - OSHA - Process Safety | A
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LIND-P086 HYDROGEN Revision Date 24-Feb-2015

Accidental Release Prevention | Accidental Release Prevention Management - Highly
- Toxic Substances - Flammable Substances Hazardous Chemicals
Hydrogen 10000 Ibs

US State Requlations

California Proposition 65
This product does not contain any Proposition 65 chemicals

11.S. State Right-to-Know Regulations

Chemical Name New Jersey Massachusetts Pennsylvania
Hydrogen X X X
1333-74-0

Internationat Regulations

NFPA Health hazards O Flammability 4 Instability 0 Physical and Chemical
Properties -

Note; Ratings were assigned in accordance with Compressed Gas Association (CGA) guidelines as published in CGA Pamphlet P-19-2009, CGA Recommended

Hazard Ratings for Compressed Gases, 3rd Edition.

Issue Date 24-Feb-2015
Revision Date 24-Feb-2015
Revision Note Initial Release.

Genera] Disclaimer
For terms and conditions, including limitation of liability, please refer to the purchase agreement in effect between Linde LLC, Linde

Merchant Production, Inc. or Linde Gas North America LLC {or any of their affiliates and subsidiaries) and the purchaser.

DISCLAIMER OF EXPRESSED AND IMPLIED WARRANTIES
Although reasonable care has been taken in the preparation of this document, we extend no warranties and make no representations as

to the accuracy of completeness of the information contained herein, and assume no responsibility regarding the suitability of this
information for the user's intended purposes or for the consequences of its use. Each individual should make a determination as to the

suitability of the information for their particular purpose(s)-
End of Safety Data Sheet
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Revision Date 17-Feb-2015 , Version 1

NITROGEN

Safety Data Sheet

Product identifier

— e —

Product Name NITROGEN

Qther means of identification

Safety data sheet number LIND-PO86

UN/iD no. UN1066

Synonyms LASER Nitrogen, LASER Nitrogen Ultra, Nitrogen, compressed
Recommended use of the chemical and restrictions on use

Recommended Use Industrial and professional use.

Uses advised against Consumer use

Details of the supplier of the safety data sheet
Linde Gas North America LLC - Linde Merchant Production Inc. - Linde LLC

575 Mountain Ave.
Murray Hili, N1 07974
Phone: 908-464-8100
www.Jindeus.com

Linde Gas Puerto Rico, Inc.

Road 869, Km 1.8 )
Barrio Palmas, Catano, PR 00962
Phone; 787-641-7445
www.pr.lindegas.com

Linde Canada Limited

5860 Chedworth Way
Mississauga, Ontario LBR 0A2
Phone: 905-501-1700
www.lindecanada.corm

* May include subsidiaries or affiliate companies/divisions.
For additional product information contact your local customer sefvice.

Emergency teiephone number,
Company Phone Number 800-232-4726 (Linde National Operatians Center, US)

905-501-0802 (Canada)
CHEMTREC: 1-800-424-9300 (North America) +1 -703-527-3887 (Internationat}

Classification

OSHA Regulatory Status
This chemical is considered hazardous by the 2012 OSHA Hazard Communication Standard (29 CFR 1910.1200).
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LIND-P086 NITROGEN ' Revision Date 17-Feb-2015

Gases under pressure Compressed gas
imple asphyxiants Yes
Label elements

Signal word Warning

Hazard Statements

Contains gas under pressure; may explode if heated
May displace oxygen and cause rapid suffocation

Precautionary Statements - Prevention

Do not handle until all safety precautions have been read and understood
Use and store only outdoors or in a well ventilated place

Use backflow preventive device in piping

Use only with equipment rated for cylinder pressure

Close valve after each use and when empty

Precautionary Statements - Response

IF INHALED: Remove person to fresh air and keep comfortable for breathing. Get medical attention/advice.
Precautionary Statements - Storage

Protect from sunlight when ambient temperature exceeds 52°C/125°F

Hazards not otherwise classified (HNOC)

Not applicable

Other Information

Chemical Name CAS No. Volume % Chemical Formula

Mitrogen 7727-37-9 100 Nz

Description of first aid measures

General advice Show this safety data sheet to the doctor in attendance.

inhalation Remave to fresh air and keep comfortable for breathing. If breathing is difficult, give oxygen. i
breathing has stopped, give artificial respiration. Get medical attention immediately.
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LIND-P086 NITROGEN Revision Date 17-Feb-2015

Skin contact None under normal use. Get medical attention if symptoms occur.

Eye contact Nene under normat use. Get medical attention if symptoms occur.

lngestibn Not an expected route of expostre.

Self-protection of the first aider RESCUE PERSONNEE SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS.

Most important symptoms and effects, hoth acute and delayed

Symptoms Simple asphyxiant. May cause suffocation by displacing the oxygen in the air. Exposureto
oxygen-deficient atmosphere {<19.5%) may cause dizziness, drowsiness, hausea, vomiting, excess
salivation, diminished mental alertness, loss of consciousness and death. Exposure to atmospheres

containing 8-10% or less oxygen will bring about uncorisciousness without warning and so quickly
that the individuals cannot help or protect themseives. Lack of sufficient oxygen may cause serious
injury or death. '

indication of any immediate medical attention and special treatment needed

Note to physicians Treat symptomatically.

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

Specific extinguishing methods
Continue to cool fire exposed cylinders until flames are extinguished. Damaged cylinders should be handled only by specialists.

Specific hazards arising from the chemical
Non-flammable gas. Cylinders may rupture under extreme heat.

Protective equipment and precautions for firefighters
As in any fire, wear seif-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full protective gear.

Personal precautions, protective equipment and emergency procetures

Personal precautions Evacuate personnel to safe areas. Ensure adequate ventilation, especially in confined areas.
Monitor oxygen level. Wear self-contained breathing apparatus when entering area unless
atmosphere is proved to be safe.

Environmental precautions

Environmental precautions Prevent spreading of vapors through sewers, ventilation systems and confined areas.

Methaods and material for containment and cleaning up

Methods for containment Stop the flow of gas or remove cylinder to outdoor location if this can be done without risk. If leak is
in container or container valve, contact the appropriate emergency telephone number in Section 1
or call your closest Linde location.

Methads for cleaning up Return ¢ylinder to Linde or an authorized distributor,




LIND-P0O86 NITROGEN

Revision Date 17-Feb-2015

Precautions for safe handling

Advice on safe handling

Protect cylinders from physical damage; do not drag, roll, slide or drop. When moving cylinders,
even for short distance, use a cart designed to ransport cylinders. Never aitempt 1o lift a cylinder
by its vaive protection cap. Never insert an object {e.g. wrench, screwdriver, pry bar,etc.} into valve
cap openings. Doing so may damage valve, causing leak to oceur. Use an adjustable strap wrench to
remove over-tight or rusted caps. Use only with adequate ventilation. Use equipment rated for
cylinder pressure. Use backflow preventive device in piping. Close valve after each use and when
empty. If user experiences any difficuity operating cylinder vaive discontinue use and contact
supplier. Ensure the complete gas system has been checked for leaks before use.

Never put cylinders into trunks of cars or unventilated areas of passenger vehicles. Never attempt
to refill a compressed gas cylinder without the owner's written consent. Never strike an arcon a
compressed gas cylinder or make 3 cylinder a part of an electrical circuil.

Only experienced and properly instructed persons should handle gases under pressure. Always
store and handle compressed gas cylinders in accardance with Compressed Gas Association,
pamphlet CGA-P1, Safe Handling of Compressed Gases in Cortainers.

For additional recommendations consult Compressed Gas Association’s (CGA) Safety Bulletin $8-2,
Oxygen-Deficient Atmospheres. '

Conditions for safe storage, including any incompatibilities

Storage Conditions

Incompatible materials

.Control parameters

Exposure Guidelines

Appropriate engineering controls

‘Engineering Controls

Stare in cood, dry, well-ventilated area of non-combustible construction away from heavily
trafficked areas and emergency exits, Keep at temperatures below 52°C / 125°F. Cylinders should
be stored upright with valve protection cap inplace and firmly secured to prevent falling. Full and
empty cylinders should be segregrated. Use a "fiirst in-first out” inventery system to prevent full
cylinders from being stored for excessive periods of time. Stored containers should be periodically
checked for general condition and leakage.

None knowmn.

This product, as supplied, does not contain any hazardous materials with occupational exposure
imits established by the region specific regulatory bodies.

Local exhaust ventilation to prevent accumuiation of high concentrations and maintain air-oxygen
fevels at or above 19.5%. Oxygen detectors should be used when asphyxiating gases may be
released. Systems under presstire should be regularly checked for leakages.

Individual protection measures, such as personal protective equipment

Eye/face protection
Skin and body protection

Respiratory protection

General Hygiene Considerations

Wear safety glasses with side shietds (or goggles).
Wark gloves and safety shoes are recommended when handling cylinders.

Use positive pressure airline respirator with escape cylinder or self contained breathing apparatus
for oxygen-deficient atmospheres {<19.5%).

Handle in accordance with good industrial hygiene and safety practice.
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LIND-P086 NITROGEN Revision Date 17-Feb-2015

Information on basic physical and chemical properties

Physical state Compressed gas
Appearance Colorless.
Odor Odorless.
Odor threshold Not applicable
pH No data available
Melting point -209.9 °C / -3459 °F
Evaporation rate Not applicable
Lower flammability limit: Not applicable
Upper flammability limit: Not applicable
Flash point Not applicable
Autoignition temperature No data avallabie
Decomposition temperature No data available
“Water solubility . Slightly soluble
Partition coefficient No data available
Kinematic viscosity . Not applicable
Chemical Name Molecutar weight| Boiling peint Vapor Pressure |Vapor density (air]  Gas Density Critical
) =1) Kg/m*@20°C Temperature
Nitrogen 28.01 -196 °C Above critical 0.97 1.153 -146.9°C
temperature

Reactivity
Not reactive under normal conditions.

Chemical stability
Stable under normal conditions.

Explosion data
Sensitivity to Mechanical Impact None.

Sensitivity 1o Static Discharge None.

Possibility of Hazardous Reactions
None under normal processing.

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

Incompatible materials
None known.

Hazardous Decomposition Products
None known.

Information on likely routes of exposure

nhalation Product is a simple asphyxiant.
Skin contact No data available.
Eye contact No data available.
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LIND-P0O86 NITROGEN Revision Date 17-Feb-2015

Ingestion Not an expected route of expostre.

Information on toxicological effects

Symptoms No information available.

’

Delayed and immediate effects as well as chronic effects from short and lona-termm exposure

Irritation Not classified.
Sensitization Not classified.
Germ cell mutagenicity : Not classified. ‘
Carcinogenicity This product does not contain any carcinogens or potential carcinogens fisted by OSHA, IARC or NTP.
Reproductive toxicity Not classified.
Developmental Toxicity Not classified.
STOT - single exposure Not classified.
STOT - repeated exposure Not classified.
Chronic toxicity None known.
Aspiration hazard Not applicable.

Numerical measures of toxicity

Product Information

Oral LD50 No information available
Dermal ED50 No information available
Inhalation LC50 No information available
Inhalation LC50 No information available.

Ecotoxicity
No known acute aquatic toxicity.

_Persistence and degradability
Not applicable. :

Bioaccumuiation
Mo information available.

Waste treatment methods

A S e

Disposal of wastes Do ot attempt to dispose of residual waste of unused quantities. Return in the shipping container
' PROPERLY LABELED WITH ANY VALVE OUTLET PLUGS OR CAPS SECURED AND VALVE PROTECTION CAP
IN PLACE to Linde for proper disposal.

baT.
UN/ID 0. UN1066
Proper shipping name Nitregen, compressed
Hazard Class 2.2
Description UN1066, Nitrogen, compressed

Emergency Response Guide Number 121
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LIND-P0O86 NITROGEN

16
UN/IDno.
Proper shipping name
Hazard Class
Description

MEX
UN/ID no.
Proper shipping name
Hazard Class
Description

IATA
BN/ID no.

Proper shipping name:- - -

Hazard Class

ERG Code

Special Provisions
Description

IMDG
UN/1D no.
Proper shipping name
Hazard Class
EmS-No.

Description

ADR
UN/1D no.
Proper shipping name
Hazard Class
Classification code
Tunnel restriction code
Special Provisions

Description

International Inventories

TSCA
DSL
EINECS/ELINCS

Legend:

UN1066

Nitrogen, compressed

2.2

UN10686, Nitrogen, compressed

UN1066

Nitrogen, compressed

2.2

UN1T066, Mitrogen, compressed

UN1066

Nitrogen, compressed

2.2

2L

ABS

UN1T066, Nitrogen, compressed

UN1066

Nitrogen, compressed
2.2

F-C 5V

UN1066, Nitrogen, compressed, 2.2

UN1066

Nitrogen, compressed

22

1A

(E)

653

UN1066, Nitrogen, compressed

Complies
Complies
Complies

TSCA - United States Toxic Substances Control Act Section B(b} Inventory
DSL/NDSL - Canadian Domestic Substances List/Non-Domestic Substances List

EINECS/ELINCS - European Inventory of Existing Chemical Substances/Europea

US Federa! Regulations

SARA 313

Section 313 of Title Il of the Superfund Amendme
which are subject to the reparting reguirements o

SARA 311/312 Hazard Categories

Acute Health Hazard
Chronic Health Hazard
Fire Hazard

No
No
No
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LIND-P086 NITROGEN Revision Date 17-Feb-2015

Sudden release of pressure hazard Yes
Reactive Hazard No
CERCLA

This material, as supplied, does not contain any substances regulated as hazardous substances under the Comprehensive Environmental
Response Compensation and Liability Act (CERCLA) {40 CFR 302) or the Superfund Amendments and Reautherization Act (SARA) (40 CFR 355).
There may be specific reporting requirements at the local, regional, or state level pertaining to releases of this material

Clean Air Act, Section 112 Hazardous Air Pollutants (HAPs) (see 40 CFRB1)

This product does not contain any substances requlated as hazardous air pollutants (HAPS) under Section 112 of the Clean Air Act Amendments
of 1990.

CWA (Clean Water Act

This product does not contain any substances regulated as pollutants pursuant to the Clean Water Act (40 CFR 122.21 and 40 CFR 122.42). '
Risk and Process Safety Management Programs

This material, as supplied, does not contain any regulated substances with specified thresholds under 40 CFR Part 68.
This product does not contain any substances regulated as Highly Hazardous Chemicals pursuant tothe 29 CFR Part 1910.110.

US State Regulations

California Proposition 65
This product does not contain any Proposition 65 chemicals

U.S. State Right-to-Know Regulations

Chemical Name ! New lersey Massachusetts Pennsylvania
Nitrogen X X X
7121-31-9

Canada

NEPA Health hazards 0 flammability 0 instability 0 Physical and Chemical
Properties Simple
asphyxiant

Note: Ratings were assigned in accordance with Compressed Gas Association {CGA) guidelines as published in CGA Pamphlet P-19-2009, CGA Recommended

Hazard Ratings for Compressed Gases, 3rd Edition. :

Issue Date 17-Feb-2015
Revision Date 17-Feb-2015
‘Reviston Note Initial Release.

General Disclaimer
For terms and conditions, inciuding limitation of liability, please refer to the purchase agreement in effect between Linde LLC, Linde
Merchant Production, Inc. or Linde Gas North America LLC (or any of their affiliates and subsidiaries) and the purchaser.

DISCLAIMER OF EXPRESSED AND IMPLIED WARRANTIES

Although reasonable care has been taken inthe preparation of this document, we extend no wartanties and make no representations as
to the accuracy or completeness of the information contained herein, and assume na responsibility regarding the suitability of this
information for the user’s intended purposes of for the consequences of its use. Each individual should make a determination as to the
suitability of the information for their particular purpose(s).
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End of Safety Data Sheet
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Revision Date 17-Feb-2015 , Version 1

NITROGEN, REFRIGERATED LIQUID
Safety Data Sheet

Product identifier

Product Name NITROGEN, REFRIGERATED LIQUID
Other means of identification

Safety data sheet number LIND-FOB7

UN/1D no. UN1977

Synonyms Nitrogen, liquid

Recommended use of the chemical and restrictions on use
Recommended Use Industrial and professional use.
Uses advised against Consumer use

Details of the supplier of the safety data sheet

Linde Gas North America LLC - Linde Merchant Production inc. - Linde LLC
575 Mountain Ave.

Murray Hill, N}O7974

Phone; 908-464-8100

www.lindeus.com

Linde Gas Puerto Rico, Inc.

Road 869, Km 1.8

Barrio Palmas, Catano, PR 00962
Phone; 787-641-7445
www.pr.lindegas.com

Linde Canada Limited

5860 Chedworth Way

Mississauga, Ontario LSR QA2

Phone: 905-501-1700

www lindecanada.com

* May include subsidiaries or affiliate companies/ divisions.

For additional product information contact your local customer service.

Fmergency telephone number

Company Phone Number 800-232-4726 (Linde National Operations Center, US)
905-501-0802 (Canada)
CHEMTREC: 1-800-424-9300 (North America) +1-703-527-3887 (International)

Classification

(SHA Regulatory Status
This chemical is considered hazardous by the 2012 0SHA Hazard Communication Standard (29 CFR 1910.1200).
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LIND-P087 NITROGEN, REFRIGERATED LIQUID Revision Date 17-Feb-2015

Gases under pressure Refrigerated liquefied gas
imple asphyxiants . _ Yes

Label elements

Signal word Warning

Hazard Statements

Contains refrigerated gas; may cause cryogenic bums or injury
May displace oxygen and cause rapid suffocation

Precautionary Statements - Prevention

Do not handte until ali safety precautions have been read and understood
Use and store onty outdoors or in a welt ventilated place

Wear cold insulating gloves/face shieid/eye protection

Use backfiow preventive device in piping

Do NOT change or force fit connections

Close valve after each use and when empty

Always keep container in upright position

Precautionary Statements - Response
IF INHALED: Remove person to fresh air and keep comfortable for breathing. Get medical attention/advice.
IF ON SKIN:. Thaw frosted parts with lukewarm water. Do not rub affected area. Get immediate medical advice/attention.

Hazards not otherwise classified (HNOC)
Not applicable

Other Information

Chemical Name ' CAS No. Volume % Chemical Formuia
Nitrogen 7127-37-9 . . 100 N2

Description of first aid measures

General advice Show this safety data sheet to the doctor in attendance.

Inhalation ' Remove to fresh air and keep comfortable for breathing. If breathing is difficult, give oxygen. If
breathing has stopped, give artificial respiration. Get medical attention immediately.
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LIND-P087 NITROGEN, REFRIGERATED LIQUID Revision Date 17-Feb-2015

skin contact For dermal contact or suspected frostbite, remove contaminated clothing and flush affected areas
with lukewarm water. DO NOT USE HOT WATER. A physican should see the patient promptly if
contact with the product has resulted in blistering of the dermat surface or in deep tissue freezing.

Eye contact If frostbite is suspected, flush eyes with cool water for 15 minutes and obtain immediate medical
attention.

Ingestion Not an expected route of expostire,

Self-protection of the first aider RESCUE PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS.

Most important symptoms and effects, both acute and delayed

Symptoms Simple asphyxiant. May cause suffocation by displacing the oxygen inthe air. Exposure to
oxygen-deficient atmosphere (<19.5%} may cause dizziness, drowsiness, nausea, vomiting, excess
salivation, diminished mental alertness, loss of consciousness and death. Exposure 10 atmospheres
containing 8-10% or tess oxygen will bring about unconsciousness without warning and so quickly
that the individuals cannot help or protect themselves. Lack of sufficient oxygen may cause Serious
injury or death. Contact with liquid may cause cold burns/frostbite.

Indication of any immediate medical attention and special treatment needed

Note to physicians Treat symptomatically.

Suitable extinguishing media _
Use extinguishing measures that are appropriate to locai circumstances and the surrounding environiment.

Specific extinguishing methods
Continue to cool fire exposed cylinders until flames are extinguished. Damaged cylinders should be handled only by specialists.

Specific hazards arising from the chemical
Non-flammable gas. Cylinders may rupture under extreme heat.

Protective equipment and precautions for firefighters
As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NMIOSH (appraved or equivalent) and full protective gear.

Personal precautions, protective equipment and emergency procedures

Personal precautions Evacuate personnel to safe areas. Ensure adequate ventilation, especially in confined areas.
Monitor oxygen level. Wear self-contained breathing apparatus whien entering area unless
atmosphere is proved to be safe. Use personal protection recommended in Section 8.

Other Information When in contact with refrigerated/cryogenic liquids, many materials become brittle and are likely
to break without warning.

Environmental precautions

Environmental precautions Prevent spreading of vapors through sewers, ventilation systems and confined areas.

Methods and material for containment and cleaning up
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LIND-PO87 NITROGEN, REFRIGERATED LIQUID Revision Date 17-Feb-2015

Methods for containment

Methods for cleaning up

" Stop the flow of gas or remove cylinder to outdoor location if this can be done without risk. If leak is

in container or container valve, contact the appropriate emergency telephone number in Section E ; (
or call your closest Linde location. ' B S

Retum Portable Cryogenic Container to Linde or an authorized distributor.

Precautions for safe handling

Advice on safe handling

Never allow any unprotected part ot the body to touch uninsulated pipes or vessels that contain
cold fluids. The extremely cold metal will cause moist flesh to stick fast and tear when one attempts
to withdraw from it. Do NOT change or force fit connections.

Liquid nitrogen is delivered into stationary vacuum jacketed vessels at the customer's Jocation or in
portable vacuum-jacketed "liquid” cylinders requiring special handling methods. Consult
manufacturer's instructions.

Due to the extremely cold liquid, uninsutated transfer may condense air. The tiquefied air may fiash
off nitrogen, leaving an oxygen enriched liquid. Do not allow the liquefied air to contact oils,
grease, or other combustible materials such as asphait or motor oil. Vessels for liquid nitrogen are
designed specifically for nitrogen service. Vessels and associated structures are not designed to
support higher density fluids. Density, liquid at saturation pressure at 2.17°K (-271°C): 0.146 Kg/1.

Protect cylinders from physical damage; do not drag, roll, slide or drop. When moving cylinders,
aven for short distance, use a cart designed to transport cylinders. Never attempt to lift a cylinder
by its valve protection cap. Never insert an object (e.g. wrench, screwdriver, pry bar,efc.) into valve
cap openings. Doing so may damage valve, causing leak to occur. if user experiences any difficulty
operating cylinder valve discontinue use and contact supplier. Use only with adequate ventitation.

Use backflow preventive device in piping. Use an adjustable strap wrench to remove over-tight or- ( ( s
rusted caps. Close valve after each use and when empty. Ensure the complete gas system hasbeen- .

checked for leaks before use.

Never put cylinders into trunks of cars or unventilated areas of passenger vehicles. Never attempt
torefill a compressed gas cylinder without the owner's written consent. Never strike anarcona |
compressed gas cylinder or make a cylinder a part of an electrica! circuit.

Only experienced and properly instructed persons should handié gases under pressure, Always
store and handle compressed gas cylindess in accordance with Compressed Gas Association,
pamphlet CGA-P1, Safe Handiing of Compressed Gases in Containers. Use only with equipment
rated for cylinder pressure. - ‘

For additional recommendations, consult Compressed Gas Association's Pamphlets, AV-8, CGA-341,
G-10.1,P-1,P-8,P-12,P-14, and P-18.

Conditions for safe storage, including any incompatibilities

Storage Conditions

Incompatible materials-

Store i cool, dry, well-ventilated area of non-combustible construction away from heavily
trafficked areas and emergency exits. Keep at temperatures below 52°C / 125°F. Cylinders should
be stored upright with valve protection cap in place and firmly secured to prevent falling. Use a
"first in-first out” inventory system to prevent full cylinders from being stored for excessive periods
of time. Fult and empty cylinders should be segregrated. Stored containers shoutd be periodically
checked for general condition and leakage.

None known.

" Control parameters
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LIND-P087 NTTROGEN, REFRIGERATED LIGQUID Revision Date 17-Feb-2015

Appropriate engineering conrois

Engineering Controls Ventilation systems. Local exhaust ventilation to prevent accumulation of high concentrations and
maintain air-oxygen levels at or above 19.5%. Oxygen detectors should be used when asphyxiating

gases may be released. Showers. Eyewash stations.

Individual protection measures, such as personal protective equipment

tye/face protection Wear safety glasses with side shields (or goggles). If splashes are likely to occur, wear-. Goggles.

Face-shieid.

Skin and body protection Work gioves and safety shoes are recommended when handling cylinders. Wear cold insulating

gloves when handling iiguid.

Respiratory protection Use positive pressure airline respirator with escape cylinder or self contained breathing apparatus

for oxygen-deficient atmospheres (<19.5%).

General Hygiene Considerations

Handle in accordance with good industrial hygiene and safety practice, Do not get in eyes, on skin,
or on clothing.

Information on basic physical and chemical properties

Physical state Refrigerated liguefied gas
Appearance Colorless.

Odor Odorless.

Qdor threshold No information availabie
pH No data available
Meiting point -209.9 °C / -345.9 °F
Evaporation rate Not applicable

Lower flammability limit: Not applicable

Upper flammability limit: Not applicable

Flash point Not applicable
Autoignition temperature No data available
Decomposition temperature No data available

Water solubility
Partition coefficient

Very slight
No data available

Kinematic viscosity Not appiicable

Chemical Name Molecular weight| Boiling point | Vapor Pressure |Vapor density (air] Gas Density Critical
=1) Kg/mi@20°C Temperature
Nitrogen 28.01 -196 °C Above critical 0.97 1.153 -146.9°C
| temperature

Reactivity
Not reactive under normai conditions.

Chemical stability
Stable under normal conditions.

Explosion data
Sensitivity to Mechanical Impact None.

Sensitivity to Static Discharge None.
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LIND-P0O87 NITROGEN, REFRIGERATED LIQUID Revision Date 17-Feb-2015

Possibility of Hazardous Reactions .
None under normal processing. ' Ll

Conditions to avoid - SN N

None under recommended storage and handiing conditions (see Section 7).

Incompatible materials
None known.

Hazardous Decomposition Products

None known.

_Information on likely routes of exposure

Inhalation Prﬁduct is a simple asphyxiant.

Skin contact Contact with tiquid may cause cold burns/frostbite.
Eye contact , Contact with liquid may cause cold burns/_ frosthite.
Ingestion . Not an expected route of exposure.

information on toxicologica! effects

Symptoms No information available.

Delayed and immediate effects as well as chronic effects from short and long-term exposure

hrritation Not classified. . { : ( !
Sensitization Mot classified. e
Germ cel! mutagenicity - ‘Not classified. :
Carcinogenicity This product does not contain any carcinogens or potential carcinogens listed by OSHA, IARC or NTP.
Reproductive toxicity Not classified.

Developmental Toxicity Not classified.
STOT - single exposure Not classified.
STOT - repeated exposure Not classified.

Chronic toxicity None known.
Aspiration hazard Not applicabie.

Numerical measures of toxicity

Product Information

Oral LD50 Noinformation available
Dermal LD50 No information available
Inhalation LG50 No information available

Inhalation LC50 No information available.

Ecotoxicity
No known acute aquatic toxicity,

Persistence and degradability
Not applicable.
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LIND-P0O87 NITROGEN, REFRIGERATED LIQUID

Bioaccumulation
¥o information available.

Other adverse effects

Can cause frost damage to vegetation.

Waste treatiment methods

Disposal of wastes

DOT
UN/ID no.
Proper shipping name
Hazard Class
Special Provisions
Description
Emergency Response Guide Number

G
UN/ID no.
Proper shipping name
Hazard Class
Description

MEX
UN/ID no.
Proper shipping name
Hazard Class
Description

IATA
UN/ID no.
Proper shipping name
Hazard Class
ERG Code
Special Provisions
Description

IMDG
UN/ID no.
Proper shipping name
Hazard Class
EmS-No.
Special Provisions
Description

ADR
UN/ID no.
Preper shipping name
Hazard Class

Do not attempt to dispose of residual waste or unused quantities. Return in the shipping container
PROPERLY LABELED WITH ANY VALVE OUTLET PLUGS OR CAPS SECURED AND VALVE PROTECTION CAP
IN PLACE to Linde for proper disposal.

UN1977

Nitrogen, refrigerated liquid

2.2

T75,TP5, 346, 345

UN1977, Nitrogen, refrigerated liquid, 2.2
120

UN1977

Nitrogen, refrigerated liquid

2.2

UN1877, Nitrogen, refrigerated liquid, 2.2

UN1977

Nitrogen, refrigerated liquid

2.2

UN1977, Nitrogen, refrigerated liquid, 2.2

UNT977

Nitrogen, refrigerated liquid

2.2

2L

A152

UN1977, Nitrogen, refrigerated liquid, 2.2

UN1977

Nitrogen, refrigerated liquid

2.2

F-C SV

345, 346

UN1977, Nitrogen, refrigerated liquid, 2.2

UnN1977
Nitrogen, refrigerated liquid
2.2
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LIND-PO87 NITROGEN, REFRIGERATED LIQUID Revision Date 17-Feb-2015

Classification code 3A

Tunnel restriction code (C/E}

Special Provisions 345,346, 593

Bescription UN1977, Nitrogen, refrigerated liquid, 2.2, (€/ E)

_ International inventories

TSCA Compilies
DSL Complies
EINECS/ELINCS ‘ Complies
Legend:

TSCA - United States Toxic Substances Control Act Section 8(b) Inventory )
DSL/NDSL. - Canadian Domnestic Substances List/Non-Domestic Substances List
EINECS/ELINCS - European Inventory of Existing Chemical Substances,/European List of Notified Chemical Substances

LS Federal Regulations

SARA 313 _

Section 313 of Title 11} of the Superfund Amendments and Reauthorization Act of 1986 (SARA). This product does not contain any chemicals
which are subject o the reporting requirements of the Act and Title 40 of the Code of Federa! Reguiations, Part 372

SARA 311/312 Hazard Cateqories

Acute Health Hazard . Yes
Chronic Health Hazard No
Fire Hazard : No
Sudden release of pressure hazard Yes
Reactive Hazard : No s
{ ( :
CERCLA AN

This material, as supplied, does not contain any substances regulated as hazardous substances under the Comprehensive Environmental
Response Compensation and Liability Act (CERCLA) (40 CFR 302) or the Superfund Amendments and Reauthorization Act (SARA) (40 CFR 355).
There may be specific reporting requirements at the local, regional, or state level pertaining Lo releases of this material

Clean Air Act, Section 112 Hazardous Air Pollutants {HAPs) (see 40 CFR61)

This product does not contain any substances regulated as hazardous air poliutants (HAPS) under Section 112 of the Clean Air Act Amendments
of 1990.

CWA (Clean Water Act)
This product does not contain any substances regulated as pollutants pursuant to the Clean Water Act (40 CFR 122,21 and 40 CFR 122.42)

Risk and Process Safety Management Programs

This material, as supplied, does not contain any regulated substances with specified thresholds under 40 CFR Part 68.
This product does not contain any substances regulated as Highly Hazardous Chemicals pursuant to the 29 CFR Part 1910.110.

LS State Reguiations

Galifornia Proposition 65
This product does not contain any Proposition 65 chemicals

U.S. State Right-to-Know Regulations

]ﬁ Chemical Name E New Jersey 1 Massachusetts i Pennsylvania
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LIND-PO87 NITROGEN, REFRIGERATED LIQUID Revision Date 17-Feb-2015

{ Nitrogen X X X
. 7127-37-9

Canada

NFPA Health hazards 3 Flammability O Instability 0 Physical and Chemical
Properties Simple
asphyxiant

Note: Ratings were assigned in accordance with Compressed Gas Association (CGA) guidelines as published in CGA Pamphlet P-19-2008, CGA Recommended

Hazard Ratings for Compressed Gases, 3rd Edition.

Issue Date = - ) 17-Feb-2015
Revision Date 17-Feb-2015
Revision Note Initial Release.

Generat Disclaimer
For terms and conditions, including limitation of tiability, piease refer to the purchase agreement in effect between Linde LLC, Linde
Merchant Production, Inc. or Linde Gas North America LLC (or any of their affiliates and subsidiaries) and the purchaser.

DISCLAIMER OF EXPRESSED AND IMPLIED WARRANTIES
Although reasonable care has been taken in the preparation of this document, we extend no warranties and make no representations as
to the accuracy or completeness of the information contained herein, and assume no responsibility regarding the suitability of this
information for the user's intended purposes or for the consequences ofits use. Each individual should make a determination as to the
suitability of the information for their particular purpose(s).

End of Safety Data Sheet
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Revision Date 06-Mar-2015 , Version 1

NITROUS OXIDE
Safety Data Sheet

Product identifier

Product Name NITROUS OXIDE

Other means of identification

Safety data sheet number LIND-POS0

UN/ID no. UN1070

Synonyms Dinitrogen Monoxide; Laughing Gas; Factitious Air; Hyponitrous Acid Anhydride; Nitrogen(l) Oxide

Recommended use of the chemical and restrictions on use
Recommended Use industriat and professional use.
Uses advised against Consumer use

Details of the supplier of the safety data sheet

tinde Gas North America LLC - Linde Merchant Productioninc. - Linde LLG
575 Mountain Ave.

Murray Hill, NJ07974

Phone: 908-464-8100

www lindeus.com

Linde Gas Puerto Rico, Inc.

Road 869, Km 1.8

Barrio Palmas, Catano, PR 00962
Phone: 787-641-7445
www.pr.lindegas.com

Linde Canada Limited

5860 Chedworth Way
Mississauga, Ontario L5R QA2
Phone: 905-501-1700

www lindecanada.com

* May include subsidiaries or affiliate companies/ divisions.

For additional product information contact your local customer service.

Emergency telephone number

Company Phone Number 800-232-4726 (Linde National Operations Center, US}

905-501-0802 (Canada)
CHEMTREC: 1-800-424-9300 (North America) +1-703-527-3887 (international)
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LIND-POS0 NITROUS OXIDE Revision Date 06-Mar-2015

Classification

OSHA Regulatory Status '

This chernical is considered hazardous by the 2012 OSHA Hazard Communication Standard {29 CFR 1910.1200).-

Specific target organ toxicity (single exposure) . 7 Category 3

Oxidizing gases . Category 1

Gases under pressure . ' - Liquefied gas
imple asphyxiants : ‘[ves

Label elements

Signal word Danger

Hazard Statements

May cause or intensify fire; oxidizer

Contains gas under pressure; may explode if heated o
May displace oxygen and cause rapid suffocation ' : ' . ( ( S
May cause drowsiness or dizziness ' ' A
May cause frostbite

Precautionary Statements - Prevention
Do not handle until ak safety precautions have been read and understood
Keep and store away from clothing and other combustible materials
Keep valves and fittings free from oil and grease
Avoid breathing gas
Do not get in eyes, on skin, or on clothing
Use and store only outdoors or in a well ventilated place
Use backflow preventive device in piping .
- Use only equipment of compatible materials of construction and rated for cylinder pressure
Use only with equipment cleaned for oxygen service
Open valve slowly
Ciose valve after each use and when empty

Precautionary Statements - Response

1F INHALED: Remove person to fresh air and keep comfortable for breathing. Calla POISON CENTER or doctor/physician if you feel unwell.

IF ON SKIN:, Thaw frosted parts with lukewarm water. Do not rub affected area. Get immediate medical advice/attention.
In case of fire: Stop leak if safe to do so

Precautionary Statements - Storage

Protect from sunlight when ambient temperature exceeds 52°C/125°F -

Hazards not otherwise classified (HNOC)
Not applicable
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LIND-PQ90 NITROUS OXIDE

Revision Date 06-Mar-2015

Tther Information
atentional misuse by deliberately concentrating and inhaling contents may be harmful or fatal
This product cotains one or more chemicals known to the State of California to cause cancer, birth defects or other reproductive harm

Chemical Name

CAS No. Volume % Chemical Formula

Nitrous oxide

10024-97-2 100 Nz0

Description of first aid measures

General advice

inhalation

Skin contact

Eye contact

fngestion

Self-protection of the first aider

Show this safety data sheet to the doctor in attendance. Immediate medical attention is required.

Remove to fresh air and keep comfortable for breathing. If breathing is difficult, give oxygen. If
breathing has stapped, give artificial respiration. Get medical attention immediately.

For dermal contact or suspected frostbite, remove contaminated clothing and flush affected areas
with Iukewarm water. DO NOT USE HOT WATER. A physican should see the patient promptly if
contact with the product has resulted in bfistering of the dermat surface or in deep tissue freezing.

If frostbite is suspected, flush eyes with cool water for 15 minutes and obtain immediate medical
attention.

Not an expected route of exposure.

RESCUE PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS.

Most important symptoms and effects, both acute and delayed

Symptoms

Simple asphyxiant. May cause suffocation by displacing the oxygen in the air. Exposure to
oxygen-deficient atmosphere {<19.5%) may cause dizziness, drowsiness, nausea, vomiting, excess
salivation, diminished mental alertness, loss of consciousness and death. Exposureto atmospheres
containing 8-10% or less oxygen will bring about unconsciousness without warning and so quickly
that the individuals cannot help or protect themselves. Lack of sufficient oxygen may cause serious
injury or death. Central nervous system depression. Contact with liquid may cause cold
burns/frostbite.

Indication of any immediate medical attention and special treatment needed

Note to physicians

Treat symptomatically.

Suitable extinguishing media

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

Specific extinguishing methods

Continue to cool fire exposed cylinders until flames are extinguished. Damaged cylinders should be handled only by specialists.

Specific hazards arising from the chemical

May cause or intensify fire; oxidizer. Will support and accelerate combustion of combustible materiats (wood, paper, oil, debris, etc). May
decompose violently at temperatures above 1112°F {600°C). Cylinders may rupture under extreme heat.
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LIND-P0Q90 NITROUS OXIDE Revision Date 06-Mar-2015

Protective equipment and precautions for firefighters T
As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full protective gear. | ( ( ”'}

Personal precautions, protective equipment and emergency procedures

Personal precautions ‘ Evacuate personnel to safe areas. Ensure adequate ventitation, especially in confined areas.
. Monitor oxygen tevel. Wear self-contained breathing apparatus when entering area untess
atmosphere is proved to be safe. Eliminate all ignition sources if safe to do so.

Other Information Gas/vapor is heavier than air. Prevent from entering sewers, basements and workpits, or any place
' where dccumulation may be dangerous.

Environmental precautions _ )

Environmental precautions Prevent spreading of vapors through sewers, ventifation systems and confined areas.

Methods and material for containment and cleaning up

Methods for containment Stop the flow of gas or remove cylinder to outdoor location if this can be done without risk. If leak is
in container or container valve, contact the appropriate emergency telephone number in Section 1
or call your closest Linde location.

Methods for cleaning up Return cylinder to Linde of an authorized distributor.

Precautions for safe handling ‘ ‘ E /

Advice on safe handiing Due to increased misuse and abuse of nitrous oxide, handling and storage precautions should be
jimplemented to prevent theft and improper use. The following recommendations may not include
ali precautions which are necessary. Nitrous oxide systems should be installed in accordance with
CGA G-8.1, "Standard for Nitrous Oxide Systems at Consumer Sites”. Keep full and empty nitrous
oxide containers and utilization equipment stored in a secured area. Allow only authorized
personnel to remove containers, inventory and account for both full and empty containers and bulk
preduct. Promptly report any theft of nitrous oxide to the police and the supplier. Establish other
procedures as necessary to check for unusual use or loss of nitrous oxide.

Keep valves and fittings free from oil and grease. Use onty with equipment cleaned for oxygen
service. Use only equipment of compatible materials of construction. Open valve slowly. "NO
SMOKING” signs should be posted in storage and use areas. Separate flammable gas cylinders from
-oxygen and other oxidizers by a minimum distance of 20 ft. or by a 5 ft. high barrier with a minimum '
fire resistance rating of a half an hour.
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LIND-P0O90 NITROUS OXIDE

Revision Date 06-Mar-2015

Protect cylinders from physical damage: do not drag, roll, stide or drop. Never attempt tolifta
cylinder by its valve protection cap. When moving cylinders, even for short distance, use a cart
designed to transport cylinders. Never insert an object {e.g. wrench, screwdriver, pry bar,etc.) into
valve cap openings. Doing so may damage valve, causing leak to occur. Use an adjustable strap
wrench to remove over-tight or rusted caps. Use only with adeguate ventilation. Use backflow
preventive device in piping. Close valve after each use and when empty. If user experiences any
difficutty operating cylinder valve discontinue use and contact supplier. Ensure the complete gas
system has been checked for leaks before use.

Never put cylinders into trunks of cars or unventilated areas of passenger vehicles. Never attempt
to refill a compressed gas cylinder without the owner's written consent. Never strike an arc on a
compressed gas cylinder or make a cylinder a part of an electrical circuit.

Only experienced and properly instructed persons should handie gases under pressure. Always
store and handle compressed gas cylinders in accordance with Compressed Gas Assotiation,
pamphiet CGA-P1, Safe Handling of Compressed Gases in Containers. Use only with equipment
rated for cylinder pressure. For additional recommendations, consult Compressed Gas Association’s
Pamphlet G-8.2 and $B-6.

Conditions for safe storage, including any incompatibilities

Storage Conditions

Incompatible materials

Store in cool, dry, well-ventilated area of non-combustible construction away from heavily
trafficked areas and emergency exits. Keep at temperatures below 52°C / 125°F. Cylinders should
be stored upright with valve protection cap in place and firmly secured to prevent falling. Use a
"first in-first out" inventory system to prevent full cylinders from being stored for excessive periods
of time. Full and empty cylinders should be segregrated. Do not store near combustible materials
Stored containers should be periodically checked for general condition and leakage.

Combustible materials. Organic matetial. Reducing agents.

Control parameters

Exposure Guidelines

Chemical Name ACGIHTLY OSHA PEL NIOSH IDLH
Nitrous oxide TWA: 50 ppm - TWA: 25 ppm over the time exposed {0
10024-97-2 waste anesthetic gas
TWA: 46 mg/m? over the time exposed
to waste anesthetic gas

ACGIH TLV: American Conference of Govemnmental Industrial Hygienists - Threshold Limit Value. OSHA PEL: Gecupational Safety and Health
Administration - Permissible Exposure Limits. NIOSH IDLH: Immediately Dangerous to Life or Health

Appropriate engingering controls

Engineering Controls

Local exhaust ventilation to prevent accumulation of high concentrations and maintain air-oxygen
levels at or above 19.5%. Consider installation of ieak detection systems in areas of use and
storage. Systems under pressure should be regularly checked for leakages. Showers. Eyewash
stations.

Individual protection measures, such as personal protective eguipment

Eye/face protection

Skin and body protection

Respiratory protection

Wear safety glasses with side shields (or goggles). If splashes are likely to occur, wear:. Goggles.
Face-shield.

Work gloves and safety shoes are recommended when handling cylinders. Wear cold insulating
gloves when handling liquid. Gloves must be clean and free from grease or oil.

Use positive pressure airline respirator with escape cylinder or self contained breathing apparatus
for oxygen-deficient atmospheres (<19.5%}.
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General Hygiene Considerations Handle in accordance with good industrial hygiene and safety practice. Do not get in eyes, on skir, ( (
or on clothing. N

TN -

Information on basi¢ physical and chemical properties

Physical state Compressed gas
Appearance : Colorless.
Odor ' Slight sweet.
Odor threshold ) No information available
pH No data available
Melting point -50.81 °C / -131.5 °F
Evaporation rate Not applicable
Fire Hazard Yes
Lower flammability limit: - . Not applicable -
Upper flammabilityfimit: Mot applicable
Flash point Not appticable
Autoignition temperature No data available
Decomposition temperature No data available
Water solubility Slightly solubie
Partition coefficient 04
Kinematic viscosity . Not applicable
Chemical Name Motecular weight| Boiling point | Vapor Pressure |Vapor density {airl  Gas Density Critical
: =1} kg/m*@20°C Temperature
Nitrous oxide 4401 - -88.56 °C Gasat 153 . 1.95 364°C
atmospheric E ( Y
pressure. ( »

Reactivity
Not reactive under normal conditions

Chemical stability
Stable under normal conditions.

Explosion data
Sensitivity to Mechanical Impact ~ None.
Sensitivity to Static Discharge None.

Possibility of Hazardous Reactions
None under normal processing.

Conditions to avoid

Heat, flames and sparks. Nitrous oxide will serve as the oxidant for most flammable materials. Some flammables will have a lower flammable
limit in nitrous oxide than in pure oxygen.

incompatible materials :
Combustible materials. Organic material. Reducing agents.

Hazardous Decomposition Products

At elevated temperatures, nitrous oxide decomposes into nitrogen and oxygen, the rate of decomposition being appreciable at about 1112°F
(600°C). Nitrous oxide exposed to fire or other intense heat source may decompose violently. YA
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Information on likely routes of exposure

Inhalation

Skin contact
Eye contact

ingestion

Information on toxicological effects

Symptoms

Anesthetic effects may oceur when mixed with oxygen at a ratio of 80% nitrous oxide to 20%
oxygen. Laughter effects seem to occur after incipient asphyxia accompanied by the sudden return
of oxygen. Nitrous oxide is a slight narcotic. intentional misuse by deliberately concentrating and
inhaling contents may be harmful or fatal. Product is a simple asphyxiant.

Contact with liguid may cause cold burns/frosthite.

Contact with liguid may cause cold burns/frostbite.

Not an expected route of exposure.

Central nervous system depression.

Delayed and immediate effects as well as chronic effects from short and long-term exposure

frritation

Sensitization

Germ cell mutagenicity
Carcinogenicity

Not classified.
Not classified.
Not classified.
This product does not contain any carcinogens or potential carcinogens listed by QSHA, \ARC or NTP.

Chemical Name

ACGIH IARC NTP OSHA

Nitrous oxide
10024-97-2

- Group 3 - -

IARC (International Agericy for Research on Cancer)
Not classifiable as a human carcinogen

Reproductive toxicity

Developmental Toxicity

STOT - single exposure
STOT - repeated exposure
Chronic toxicity

Target Organ Effects
Neurological effects

Aspiration hazard

Numerical measures of toxicity

Reproductive toxicity has been observed in humans and animals foliowing exposure to nitrous
oxide in concentrations in excess of the TLV. Exposure to nitrous oxide alene resulted in a 50%
increase in congenital abnormalities and a 100% increase in spontaneous abortion in female dental
assistants compared to nonusers of nitrous oxide.

Fetal mortality increased at all concentrations in pregnant rats exposed to 0, 100, 1000, or 15,000
ppm nitrous oxide (8 or 24 H/day for 5-9 days, 2-3 week of pregnancy) and tertatogenic effects
(skeletal abnormalities) were seen at 1000 ppm.

Category 3. Central nervous system.

Not classified. '

Possible risk of irreversible effects. Prolonged or repeated exposure increases the risk. Contains a
known or suspected reproductive toxin.

Central nervous system, Reproductive System, Respiratory system.

Neurological impairment from nitrous oxide exposure has been reported at concentrations of
several hundred to several thousand ppm; however, decrements in human cognitive and
psychomotor functions have been reported at much lower concentrations. Dentists exposed to
nitrous oxide longer than 3000 hours within the prior 10 years exhibited neurologic symptoms such
as weakness, tingling and numbness.

Not applicable.

Chemical Name Crat LD50 Derma! LD50 Inhalation LC50 Inhalation LCSO
(CGA P-20}
Nitrous oxide - »>250ppm {Rat) 4h -
10024-97-2
Product Information
Oral LD50 No information available
Dermat LD5S0 No information available

Inhalation LC50

No information availabie

The following values are calculated based on chapter 3.1 of the GHS document .
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Ecotoxicity
No known acute aquatic toxicity.

Persistence and degradability
Not applicable.

Bicaccumulation
Mo information available.

Chemical Name Partition coefficient
Nitrous oxide 0.4
10024-97-2

Global warming potential (GWP)

Waste treatment methods

Disposal of wastes

. 298

Do not attempt to dispose of residual waste or unused quantities. Return in the shipping container
PROPERLY LABELED WITH ANY VALVE GUTLET PLUGS OR CAPS SECURED AND VALY

IN PLACE to Linde for proper disposal.

UN/I1D no. UN1070
Proper shipping name Nitrous oxide
Hazard Class 2.2
Subsidiary class 5.1

Special Provisions Al4

Description .
Emergency Response Guide Number

UN1070, Nitrous oxide, 2.2 (5.1)
122

UN/ID no. UN1070

Proper shipping name Nitrous oxide

Hazard Class 2.2

Subsidiary class 5.1 .

Description UN1670, Nitrous oxide, 2.2 (5.1)
MEX.

UN/ID no. UN1070

Proper shipping name Nitrous oxide

Hazard Class 22

Subsidiary class 5.1

Description UN1070, Nitrous oxide, 2.2 (5.1)
IATA

UN/1D no. UN1070

Proper shipping name Nitrous oxide

Hazard Class 2.2

Subsidiary hazard class 5.1
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Revision Date 06-Mar-2015

ERG Code
Description

IMDG
UN/ID no.
Proper shipping name
Hazard Class
Subsidiary hazard class
EmS-No.
Description

ADR
UN/ID no.
Proper shipping name
Hazard Class

. Classificationcode .

Tunnel restriction code
Special Provisions
Description
Labels

=

International Inventories
TSCA

pSL

EINECS/ELINCS

Legend:

28X
UN1070, Nitrous oxide, 2.2 (5.1}

UN1070

Nitrous oxide

2.2

51

F-C, 5-W

UN1070, Nitrous oxide, 2.2 (5.1)

UN1070
Nitrous oxide
2.2

20

(C/E)

584

UN1070, Nitrous oxide, 2.2 (5.1), (C/B)

51

Complies
Complies
Complies

TSCA - United States Toxic Substances Control Act Section 8(b) Inventory
DSL/NDSL - Canadian Domestic Substances List/Non-Domestic Substances List

EINECS/ELINGS - European Inventory of Existing Chemical Substances/European List of Notified Chemical Substances

US Federal Regulations

SARA 313

Section 313 of Title Ill of the Superfund Amendments and Reauthorization
which are subject to the reporting requiremerits of the Act and Title 40 of

SARA 311/312 Hazard Categories

Acute Health Hazard
Chronic Health Hazard
Fire Hazard

Sudden release of pressure hazard

Reactive Hazard

CERCLA

This material, as supplied, does not contain any substances
Response Compensation and Liability Act {CERCLA) (40 CFR 3
There may be specific reporting requirements at the local, regi

Clean Air Act, Section 112 Hazardous Air Pollutants {HAPs) {s5ee 40 CFR61)

Yes
Yes
Yes
Yes
No

egulated as hazardous sub

This product does not contain any substances regulated as hazardous air pollutants (HAPS) unider Section

of 1990.

CWA (Clean Water Act)

This product does not contain any substances regulated as po

Act of 1986 (SARA). This product does not contain any chemicals
the Code of Federal Regulations, Part 372.

stznces under the Comprehensive Environmental
02) or the Superfund Amendments and Reauthorization Act (SARA) (40 CFR 355).
onal, o state level pertaining to releases of this material.

112 of the Ciean Air Act Amendments

llutants pursuant to the Clean Water Act (40 CFR 122.21 and 40 CFR 122.42)
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LIND-PO90 NITROUS OXIDE Revision Date 06-Mar-2015

Risk and Process Safety Management Programs

o ( 3
This material, as supplied, does not contain any regulated substances with specified thresholds under 40 CFR Part 68. This product does not N S
contain any substances regulated as Highly Hazardous Chemicals pursuant to the 29 CFR Part 1910.710.

US State Requlations

California Proposition 65
This product contains the following Proposition 65 chemicals

Chemical Name California Proposition 65
Nitrous oxide - 10024-97-2 Developmental
Female Reproductive

U.S. State Right-to-Know Regulations

Chemical Name New Jersey Massachusetts Pennsylvania
Nitrous oxide X X X
10024-97-2 : )

International Requlations

. N S
NFPA Heatth hazards 2 Flammability 0 Instability 0 _ Physical and Chemical k3 (

Properties OX
Note: Ratings were assigned in accordance with Compressed Gas Association (CGA) guidelines as published in CGA Pamphiet P-19-2009, CGA Recommended
Hazard Ratings for Compressed Gases, 3rd Edition. ’

Issue Date 06-Mar-2015
Revision Date 06-Mar-2015
Revision Note Initiai Release.

General Disclaimer

For terms and conditions, including limitation of liability, please refer to the purchase agreement in effect between Linde LLC, Linde
Merchant Production, In¢. or Linde Gas North America LLC (or any of their affiliates and subsidiaries) and the purchaser.

DISCLAIMER OF EXPRESSED AND IMPLIED WARRANTIES
Although reasonable care has been takenin the preparation of this document, we extend no warranties and make no representations as
to the accuracy or completeness of the information contained herein, and assume no responsibitity regarding the suitability of this

information for the user's intended purposes or for the consequences of its use. Each individual should make a determination as to the
suitability of the information for their particutar purpose(s). ’

End of Safety Data Sheet
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Revision Date 06-Mar-2015 . Version 2

NITROUS OXIDE, REFRIGERATED
LIQUID

Safety Data Sheet

Product identifier

Product Name NITROUS OXIDE, REFRIGERATED LIQUID

Other means of identification

Safety data sheet number LIND-PO91

UN/1D no. UNZ2201

Synonyms Dinitrogen Monoxide; Laughing Gas; Factitious Air; Hyponitrous Acid Anhydride; Nitrogen(l) Oxide
Recommmended use of the chemical and restrictions on use

Recommended Use Industrial and professional use.

Uses advised against Consumer use

Details of the supplier of the safety data sheet

Linde Gas North America LLC - Linde Merchant Production . - Linde LLC
575 Mountain Ave.

Murray Hill, NJ 07874

Phone: 908-464-8100

www lindeus.com

Linde Gas Puerto Rico, Inc.

Road 869, Km 1.8

Barrio Palmas, Catano, PR 00962
Phone: 787-641-7445
www.pr.lindegas.com

Linde Canada Limited

5860 Chedworth Way
Mississauga, Ontario L5R 0A2
Phone: 905-501-1700

www lindecanada.com

* May include subsidiaries or affiliate companies/ divisions.

For additional product information cortact your local customer service.

Emergency telephone number

Company Phone Number 800-232-4726 (Linde National Operations Center, US)

905-501-0802 (Canada)
CHEMTREC: 1-800-424-9300 {North America) +1-703-527-3887 {International)
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Classification

OSHA Regulatory Status _

This chemical is considered hazardous by the 2012 OSHA Hazard Communication Standard (29 CFR 1910.1200).

Specific target organ toxicity (single exposure) ' Category 3

Oxidizing gases Category 1

Gases under pressure Refrigerated liquefied gas
imple asphyxiants Yes

{abel elements

Signal word - Danger

Hazard Statements

May cause or intensify fire; oxidizer P
Contains refrigerated gas; may cause cryogenic burns or injury \ ( J
May displace oxygen and cause rapid suffocation ot

May cause drowsiness or dizziness

Precautionary Statements - Prevention

Do not handte until all safety precautions have been read and understood
Keep and store away from clothing and other combustible materials

Keep valves and fittings free from oil and grease

Avoid breathing gas

Use and store only outdoors or in a well ventilated place

Wear cold insulating gloves, face shield, and eye protection

Use backflow preventive device in piping

Use only equipment of compatibie materials of construction and rated for cylinder pressure
Use only with equipment cleaned for oxygen service

Avoid spills. Do not walk on or rolt equipment over spills

Close valve after each use and when empty

‘ Precaﬂtionary Statements - Response
f INHALED: Remove person to fresh air and keep comfortable for breathing. Get-medical attention/ advice.

IF ON SKIN:. Thaw frosted parts with lukewarm water. Do not rub affected area. Get immediate medical advice/attention,
In case of fire: Stop leak if safe to do so

Hazards not otherwise classified (HNOC)
Mot applicable

Other Information
Intentional misuse by defiberately concentrating and inhaling contents may be harmful or fatal
This product contains one or more chemicals known to the State of California to cause cancer, birth defects or other reproductive harm

Page 2/10
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Chemical Name

CAS No. Volume % Chemical Formula

Nitrous oxide

10024-97-2 100 N20

Description of first aid measures

General advice

Inhalation

Skirt contact

Eye contact

Ingestion

Self-protection of the first aider

Show this safety data sheet to the doctor in attendance. Immediate medical attention is required.

Remove to fresh air and keep comfortable for bfeaihing. if breathing is difficult, give oxygen. 1f

_ breathing has stopped, give artificial respiration. Get medical attention immediately.

For dermal contact or suspected frostbite, remove contaminated clothing and fiush affected areas
with lukewarm water. DO NOT USE HOT WATER. A physican should see the patient promptly if
contact with the product has resulted in blistering of the dermal surface ar in deep tissue freezing.

If frosthite is suspected, flush eyes with cool water for 15 minutes and obtain immediate medical
attention.

Mot an expected route of exposure.

RESCUE PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS.

Most important symptoms and effects, both acute and delayed

Symptoms

Simple asphyxiant. May cause suffocation by displacing the oxygen in the air. Exposure to
oxygen-deficient aimosphere (<1 9.5%) may cause dizziness, drowsiness, nausea, vomiting, excess
salivation, diminished mental aleriness, loss of consciousness and death. Exposure to atmospheres
containing 8-10% or less oxygen will bring about unconsciousness without warning and so quickly
that the individuals cannot help or protect themselves. Lack of sufficient oxygen may cause serious
injury or death. Central nervous system depression. Contaet with liquid may cause cold
burns/frostbite.

Indication of any immediate medical attention and special treatment needed

Note to physicians

Treat symptomatically.

Suitable extinguishing media

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

Specific extinguishing methods

Continue to cool fire exposed cylinders until flames are extinguished. Damaged cylinders should be handled only by specialists.

Specific hazards arising from the chemical

May cause of intensify fire; oxidizer. Will support and accelerate combustion of combustible materials (wood, paper, oil, debris, etc). May
decompose violently at temperatures above 1112°F (600°C). Cytinders may rupture under extreme heat.

Protective equipment and precautions for firefighters

As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full protective gear.
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LIND-P091 NITROUS OXIDE, REFRIGERATED LIQUID Revision Date 06-Mar-2015

Personal precautions, protective equipment and emergency grocedhres

Personal precautions Evacuate personnel to safe areas. Ensure adequate ventilation, especially in confined areas. Avoid
spills. Do not watk on or roll equipment over spills. Monitor oxygen level. Eliminate all ignition
sources if safe to do 50. Wear self-contained breathing apparatus when entering area unless
atmosphere is proved to be safe. Use personal protection recommended in Section 8.

Other Information Gas/vapor is heavier than air. Prevent from entering sewers, basements and workpits, or any place
where accumuiation may be dangerous. When in contact with refrigerated/cryogenic liquids, many
materials become brittle and are likely to break without warning.

Environmental precautions

Environmental precautions Prevent spreading of vapors through sewers, ventilation systems and confined areas.

Methods and material for containment and cleaning up

Methods for containment Stop the flow of gas or remove cylinder to outdoor locatior if this can be done without risk. if leak is
in container or container valve, contact the appropriate emergency telephone number in Section 1
or call your closest Linde location.

Methods for cleaning up " Return Portable Cryogenic Container to Linde oran authorized distributor.

Precautions for safe handling

Advice on safe handling Due to increased misuse and abuse of nitrous oxide, handling and storage precautions shouid be

. implemented to prevent theft and improper use. The following recommendations may not include
all precautions which are necessary. Nitrous oxide systems should be installed in accordance with.
CGA G-8.1, "Standard for Nitrous Oxide Systems at Consumer Sites”. Keep full and empty nitrous
oxide containers and utilization equipment stored in a secured area. Allow only authorized
personnel to remove containers, inventory and account for both full and empty centainers and bulk
product. Promptly report any theft of nitrous oxide to the police and the supplier. Establish other
procedures as necessary to check for unusual use or loss of nitrous oxide.

Keep valves and fittings free from oif and grease. Use only with equipment cleaned for oxygen -
service. Use only equipment of compatible materials of construction. Open valve stowly. "NO
SMOKING" signs should be posted in storage and use areas. Separate flammabie gas cylinders from
oxygen and other oxidizers by a minimum distance of 20 ft. or by a 5 ft. high parrier with a minimum
fire resistance rating of a half an hour. Never allow any unprotected part ot the body fo touch
uninsulated pipes or vessels that contain cotd fluids. The extremely cold metal will cause moist
flesh to stick fast and tear when one attempts to withdraw from it. ‘
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Protect cylinders from physical damage; do not drag, roll, slide or drop. Never attempt to lifta
cylinder by its valve protection cap. When moving cylinders, even for short distance, use a cart
designed to transport cylinders. Never insert an object (e.g. wrench, screwdriver, pry bar.etc.) into
valve cap openings. Doing so may damage valve, causing leak to occur. Use an adjustabie strap
wrench to remove over-tight or rusted caps. Use only with adequate ventilation. Use backilow
preventive device in piping. Close valve after each use and when empty. if user experiences any
difficulty operating cylinder valve discontinue use and contact supplier. Ensure the complete gas
system has been checked for leaks before use.

Never put cylinders into trunks of cars or unventilated areas of passenger vehicles. Never attempt
to refill a compressed gas cylinder without the owner’s written consent. Never strike an arcona
compressed gas cylinder or make a cylinder a part of an electrical circuit.

Only experienced and properly instructed persons should handie gases under pressure. Always
store and handle compressed gas cylinders in accordance with Compressed Gas Association,
pamphlet CGA-P1, Safe Handling of Compressed Gases in Containers. Use only with equipment
rated for cylinder presstre. For additional recommendations, consult Compressed Gas Association's
Pamphilet G-8.2 and 5B-6.

Conditions for safe storage, including any incompatibilities

Storage Conditions

Incompatible materials

Store in cool, dry, weli-ventilated area of non-combustible construction away from heavily
trafficked areas and emergency exits. Keep at temperatures below 52°C / 125°F, Cylinders should
be stored upright with valve protection cap in place and firmly secured to prevent falling. Use a
“first in-first out” inventory system to prevent full cylinders from being stored for excessive periods
of time. Full and empty eyfinders should be segregrated. Stored containers should be periodically
checked for general condition and leakage. Do not store near combustible materials

Combustible material. Organic material, Reducing agents.

Control parameters

Exposure Guidelines

Chemical Name

ACGIH TLY OSHAPEL NIQSH IDLH

Nitrous oxide
10024-97-2

TWA: 50 ppm - TWA: 25 ppm over the time exposed to
waste anesthetic gas -
TWA: 4B mg/m° over the time exposed

to waste anesthetic gas

ACGIH TLV: American Conference of Governmental Industrial Hygienists - Threshold Limit Value. OSHA PEL: Occupational Safety and Health
Administration - Permissible Exposure Limits. NIOSH IDLH; immediately Dangerous to Life or Health

Appropriate engineering controls

Engineering Controls

Showers. Eyewash stations. Local exhaust ventitation to prevent accumulation of high
concentrations and maintain air-oxygen levels at or above 19.5%. Consider installation of leak
detection systems in areas of use and storage. Systems under pressure should be requiarly checked
for leakages.

Individual protection measures, such as personal protective equipment

Eye/face protection

Skin and body protection

Respiratory protection

Wear safety glasses with side shields (or goggles). If spiashes are likely to occur, wear:. Goggles.
Face-shield.

Work gloves and safety shoes are recommended when handling cylinders. Wear cold insulating
gloves when handling liquid. Gloves must be clean and free from grease or oil.

Use positive pressure airline respirator with escape cylinder or self contained breathing apparatus
for oxygen-deficient aimospheres (<19.5%).
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General Hygiene Considerations Handle in accordance with good industrial hygiene and safety practice. Do not get in eyes, on skir(..(" ( y
or on clothing. )

information on basic physical and chemical properties

Physical state - Compressed gas
Appearance ‘ Cotorless.
Odor - Slight sweet.
Odor threshold No information available
pH No data avallable
Melting point -90.81 °C / -131.5 °F
Evaporation rate ' Not applicable
Fire Hazard Yes
Lower flammability limit: . Not applicable
Upper flammability limit: Not applicable
Flash point . Not applicable
Autoignition temperature No data available
Decomposition temperature No data available
Water solubility Slightly soluble
Partition coefficient 0.4
Kinematic viscosity Not applicable
Chemical Name Molecular weight| Boiling point | Vapor Pressure |Vapor density (air] Gas Density Critical
, ‘ =1) kg/m*@20°C Temperature
Nitrous oxide 44.01 -88.56 °C Gas at 1.53 1.95 36.4°C
atmospheric ' R
pressure. t (

Reactivity
Not reactive under normal conditions

Chemical stability
Stabie under normat conditions.

Explosion data
Sensitivity to Mechanical Impact None.
Sensitivity to Static Discharge None.

Possibility of Hazardous Reactions
None under normal processing.

Conditions to avoid

Heat, flames and sparks. Nitrous oxide will serve as the oxidant for most flammable materials. Some flammables will have a lower flammable
limit in nitrous oxide than in pure oxygen.

Incompatible materials .
Combustible material, Organic material. Reducing agents.

Hazardous Decomposition Products

At elevated temperatures, nitrous oxide decomposes into nitrogen and oxygen, the rate of decomposition being appreciable at about 11 12°F
(600°C). Nitrous oxide exposed to fire or other intense heat source may decompose violently. :
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Information onlikely routes of exposure

Inhalation

Skin contact
Eye contact

Ingestion

Information on toxicological effects

Symptoms

Anesthetic effects may occur when mixed with oxygen at a ratio of 80% nitrous oxide to 20%
oxygen. Laughter effects seem to occur after incipient asphyxia accompanied by the sudden return
of oxygen. Nitrous oxide is a slight narcotic. Intentional misuse by deliberately concentrating and
inhaling contents may be harmful or fatal. Product is a simple asphyxiant.,

Contact with liquid may cause cold burns/frostbite.

Contact with liquid may cause cold burns/frostbite.

Not an expected route of exposure.

Central nervous system depression.

Delaved and immediate effects as well as chronic effects from short and long-term exposure

Irritation

Sensitization

Germ cell mutagenicity
Carcinogenicity

Not classified.
Not classified.
Not classified.
The table below indicates whether each agency has listed any ingredient as a carcinogen.

Chemical Name

ACGIH ARC NTP OSHA

Nitrous oxide
10024-97-2

- Group 3 -

IARC (International Agency for Research on Cancer)
Not classifiable as a buman carcinogen

Reproductive toxicity

Developmental Toxicity

STOT - single exposure
STOT - repeated exposure
Chronic toxicity

Target Organ Effects
Neurological effects

Aspiration hazard

Numerical measures of toxicity

Reproductive toxicity has been observed in humans and animals following exposure to nitrous
oxide in concentrations in excess of the TLY. Exposure to nitrous oxide alone resulted ina 50%
increase in congenital abnormalities and a 100% increase in spontaneous abortion in female dentai
assistants compared to nonusers of nitrous oxide.

Fetat mortality increased at all concentrations in pregnant rats exposed to O, 100, 1000, or 15,000
ppm nitrous oxide (8 or 24 H/ day for 5-9 days, 2-3 week of pregnancy) and tertatogenic effects
(skeletal abnormalities) were seen at 1000 ppm.

Categary 3. Central nervous system.

Not classified.

Possible risk of irreversible effects. Prolonged or repeated exposure increases the risk. Contains a
known or suspected reproductive toxin.

Central nervous system, Reproductive System, Respiratory system.

Neurological impairment from nitrous oxide exposure has been reported at concentrations of
several hundred to several thousand ppm; however, decrements in human cognitive and
psychomotor functions have been reported at much lower concentrations. Dentists exposed to
nitrous oxide longer than 3000 hours within the prior 10 years exhibited neurologic symptoms such
as weakness, tingling and numbness.

Not applicable.

IChemical Name Orat LD50 Dermal LD5O Inhalation LC50 Inhalation LCSC
(CGA P-20)

Nitrous oxide - - >250ppm (Rat)4h -
10024-97-2

Product information

Oral LD50 No information available

Dermat LD50 No information available

tnhalation LC50 No information available

The following values are calculated based on chapter 3.7 of the GHS document .
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Ecotoxicity ) :
No known acute aquatic toxicity.

Persistence and degradabitity
Not applicable.

Bioaccumulation
No information available.

Chemicat Name Partition coefficient
Nitrous oxide 0.4
10024-97-2

Other adverse effects
Can cause frost damage to vegetation.

Global warming potential (GWP) ~ 298

Waste treatment methods

Disposal of wastes Do not attempt to dispose of residual waste or unused quantities. Return in the shipping container
PROPERLY LABELED WITH ANY VALVE OUTLET PLUGS OR CAPS SECURED AND VALVE PROTECTION CAP
IN PLACE to 1inde for proper disposal.

DOT
UN/IDno. UNZ201
Proper shipping name Nitrous oxide, refrigerated liquid
Hazard Class 2.2
Subsidiary class © 51
Special Provisions B6, 175, 7P5, TP22
Description UN2201, Nitrous oxide, refrigerated liquid, 2.2 (5.1)
Emergency Response Guide Number 122
TDG.
UN/1D no. UN2201
Proper shipping name Nitrous oxide, refrigerated liquid
Hazard Class 2.2
Subsidiary class 5.1 .
Description UN2201, Nitrous oxide, refrigerated liquid, 2.2 (5.1)
MEX -
UN/ID-no. UN2201 :
Proper shipping name . Nitrous oxide, refrigerated liquid
Hazard Class 2.2
Subsidiary class 5.1 '
Description _ UN2201, Nitrous oxide, refrigerated liquid, 2.2 (5.1)
IATA. Forbidden
MDG.
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UN/1B no. UNz2z01

Proper shipping name Nitrous oxide, refrigerated liquid

Hazard Class 2.2

Subsidiary hazard class 5.1

EmS-No. F-C, S-wW

Description LIN2201, Nitrous oxide, refrigerated liquid, 2.2 (5.1)
ABR

UN/ID no. UN2201

Proper shipping name Nitrous oxide, refrigerated liguid

Hazard Class 2.2

Classification code 30

Tunnel restriction code (C/E)

Description UN2201, Nitrous oxide, refrigerated liguid, 2.2 (5.1}, (C/F)

Labels 5.1

& e i CHETE

International Inventories

1SCA Complies
DSL Complies
EINECS/ELINCS Complies
Legend:

TSCA - United States Toxic Substances Control Act Section 8(b} Inventory
DSL/NDSL - Canadian Domestic Substances List/Non-Domestic Substances List
EINECS/ELINGS - European Inventory of Existing Chemical Substances/furopean List of Notified Chemical Substances

US Federal Reguiations

SARA 313
Section 313 of Title [l of the Superfund Amendments and Reautharization Act of 1986 {SARA). This product does not contain any chemicals
which are subject Lo the reporting requirements of the Act and Title 40 of the Code of Federal Regulations, Part 372.

SARA 311/312 Hazard Cateqories

Acute Health Hazard Yes

Chronic Health Hazard Yes

Fire Hazard Yes

Sudden release of pressure hazard Yes

Reactive Hazard No
CERCLA

This material, as supplied, does not contain any substances regutated as hazardous substances under the Comprehensive Environmental
Response Compensation and Liability Act (CERCLA) (40 CFR 302) or the Superfund Amendments and Reauthorization Act {SARA) {40 CFR 355},
There may be specific reporting requirements at the local, regional, or state level pertaining to releases of this material.

Clean Air Act, Section 112 Hazardous Air Pollutants {HAPs) (see 40 CFR 61}
This product does rot contain any substances regulated as hazardous air pollutants (HAPS) under Sectior: 112 of the Clean Air Act Amendments
of 1990,

CWA (Clean Water Act)
This product does not contain any substances regulated as pollutants pursuant to the Clean Water Act (40 CFR 122.21 and 40 CFR 122.42)

Risk and Process Safety Management Programs
This material, as supplied, does not contain any regulated substances with specified thresholds under 40 CFR Part 68. This product does not
contair any substances requlated as Highly Hazardous Chemicals pursuant to the 29 CFR Part 1910.110.
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US State Requlations

California Propoéition 65

This product contains the following Proposition 85 chemicals

Chemical Name

Catifornia Proposition 65

Nitrous oxide - 10024-97-2 Developmentat
Fernale Reprotuctive
L.S. State Right-to-Know Requlations :
Chemical Name New lersey Massachusetts Pennsylvania
Nitrous oxide X X X
10024-97-2

International Regulations

NFPA Health hazards 3

Flammability 0

instability 0 _ Physical andChemica

Properties OX

Note: Ratings were assigned in accordance with Compressed Gas Association {CGA) guidelines as published in CGA Pamphlet P-18-2008, CGA Recommended

Hazard Ratings for Compressed Gases, 3rd Edition.

1ssue Date 06-Mar-2015
Revision Date 06-Mar-2015
Revision Note Initial Release.

‘General Disclaimer ‘
For terms and conditions, including limitation of liability, please refer to the purchase agreement in effect between Lind

Merchant Production, Inc. or Linde Gas North America LLC (or any of their affiliates and subsidiaries) and the purchaser.

DISCLAIMER OF EXPRESSED AND IMPLIED WARRANTIES

Although reasonable care has been taken in the preparation of this do

to the accuracy or completeness of the information contained herein, and assume no responsibility regarding the suitability of this
information for the user's intended purposes or for the consequences o
suitability of the information for their particular purpose(s).

fits use. Each individual should make a determination as to the

End of Safety Data Sheet

e LLC, Linde
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Revision Date 24-Feb-2015 . Version 1

OXYGEN
Safety Data Sheet

Product identifier
Product Name OXYGEN

Other means of identification

Safety data sheet number LIND-PO97

UN/1D no. UN1072

Synonyms LASER Oxygen; Oxygen, Compressed
Recommended use of the chemical and restrictions on use

Recommended Use Industrial and professional use.
Uses advised against Consumer use

Details of the supplier of the safety data sheet

Linde Gas North America LLC - Linde Merchant Production Ine. - Linde [LC
575 Mountain Ave.

Murray Hill, N) 07974

Phone; 908-464-8100

www. lindeus.com

Linde Gas Puerto Rico, Inc.

Road 869, Km 1.8

Barrio Palmas, Catano, PR 00962
Phone; 787-641-7445
www.pr.lindegas.com

Linde Canada Limited

5860 Chedworth Way
Mississauga, Ontario L5R 0AZ
Phone: 905-501-1700
www.lindecanada.com

* May inctude subsidiaries or affiliate companies/divisions.

For additionat product information contact your local customer service.

Emergency ielephone number ‘

Company Phone Number 800-232-4726 (Linde National Operations Center, US)

905-501-0802 (Canada)
CHEMTREC: 1-800-424-9300 (North America) +1-703-527-3887 (international)
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Classification

OSHA Regulatory Status

This chemical is considered hazardous by the 2012 OSHA Hazard Comrnun ication Standard (29 CFR 1910 1200).

Oxidizing gases

Category 1

Gases under pressure

Compressed gas

Label elements

Signal word Danger

Hazard Statements

May cause or intensify fire; oxidizer
Contains gas under pressure; may explode if heated

Precautionary Statements - Prevention

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

Keep and store away from clothing and other combustible materials

Keep valves and fittings free from oil and grease ‘

Use and store only outdoors or in a well ventilated place

Use backflow preventive device in piping

Use only equipment of compatible materials of construction and rated for cylinder pressure
Use only with equipment cleaned for oxygen service

Open valve slowly

Close valve after each use and when empty.

Precautionary Statements - Response

In case of fire: Stop leak if safe to do so

Precauticnary Statements - Storage

Protect from sunlight when ambient temperature exceeds 52°C/125°F

Hazards not otherwise classified (HNOC)

Not applicable

Chemical Name : CAS No. Volume %

Chemical Formula

Oxygen 7782-44-7 100

0z
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LIND-POS7 OXYGEN Revision Date 24-Feb-2015

Description of first aid measures

General advice Show this safety data sheet to the doctor in attendance.

Inhalation Mave victim to fresh air. Seek immediate medical attention/advice.
Skin contact None under normal use. Get medical attention if symptoms occur.
Eye contact None under nommal use. Get medical attention if symptoms ogeur.
Ingestion Not an expected route of exposure.

Most important symptoms and effects, both acute and delayed

Symptoms Oxygen is not acutely toxic under norimal pressure. Oxygen is more toxic when inhaled at efevated
pressures. Depending upon pressure and duration of expostire, pure oxygen at elevated pressures
may cause cramps, dizziness, difficulty breathing, convulsions, edema and death.

Indication of any immediate medical attention and special treatment needed

Note to physicians Treat symptomatically.

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

Specific extinguishing methods
Continue to cool fire exposed cylinders until flames are extinguished. Damaged cylinders should be handled only by specialists.

Specific hazards arising from the chemical
May cause or intensify fire; oxidizer. Will support and accelerate combustion of combustible materials (wood, paper, oil, debris, etc}. Cylinders
may rupture under extreme heat.

Protective equipment and precautions for firefighters
As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full protective gear.

Personal precautions, protective equipment and emergency procedures

Personal precautions Evacuate personnel to safe areas. Ensure adequate ventilation, especially in confined areas.
Monitor oxygen Ievel, Eliminate all ignition sources if safe to do so.

Environmental precautions

Environmental precautions Prevent spreading of vapors through sewers, ventilation systems and confined areas.

WMethods and material for containment and cleaning up

Methods for containment Stop the flow of gas or remove cylinder to outdaor location if this can be done without risk. If leakis
in container or container valve, contact the appropriate emergency telephone number in Section 1
or call your closest Linde location.

Methods for cleaning up Return cylinder to Linde or an autharized distributor.
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Precautions for safe handling

Advice on safe handling

Keep valves and fittings free from oil and grease. Use only equipment of compatible materials and
construction. Open valve slowly. NO SMOKING” signs should be posted in storage and use areas.

Separate flammable gas cylinders from oxygen and other oxidizers by a minimum distance of 20 ft.

orby a 5 ft. high barrier with a minimum fire resistance rating of a half an hour. Dry product is
non-corrosive and may-be used with all materials of construction. Moisture causes metal oxides
which are formed with air to be hydrated so that they include volume and lose their protective role
(rust formation). Concentrations of S0z, €z, salt, etc. inthe moisture enhances the rusting of
metals in air. €arbon steels and low alloy steels are acceptable for use at jower pressures. For high

* pressure applications stainless steels are acceptable as are copper and its alloys, nicke! and its

alloys, brass bronze, silicon alloys, Monel®, Inconel®, and beryllium. Lead and silver orlead tin
alloys are good gasket materials. Teflon®, Teflon® composites, or Kel-F® are preferred
non-metallic gasket materials. Oxygen should not be used as a substitute for compressed air in
pneumatic equipment since they generally conatin flammable lubricants. Equipment able to use
oxygen must be "cleaned for oxygen service”. Check with the equipment supplier to verify oxygen
compatibility for the service conditions.

Protect cylinders from physica damage; do not drag, roll, slide or drop. When moving cylinders,
even for short distance, use a cart designed to transport cylinders. Never attempt to lift a cylinder
by its valve protection cap. Never insert an object (e.g. wrench, screwdriver, pry bar,etc.) into valve
cap openings. Doing so may damage valve, causing leak to occur. Use an adjustable strap wrench fo

remove over-tight or rusted caps. Use only with adequate ventifation. Use only with equipment

rated for cylinder pressure. Use backflow preventive device in piping. Close valve after each use

and when empty. If user experiences any difficulty operating cylinder valve discontinue use and
contact suppkier. P

torefill a compressed gas cylinder without the owner's written consent. Never strike an arc on a

compressed gas cylinder or make a cylinder a part of an electrical circuit. Ensure the complete gas
systemhas been checked for leaks before use.

Only experienced and properly instructed persons should handle gases under pressure. Always
store and handie compressed gas cylinders in accordance with Compressed Gas Association,
pamphiet CGA-P1, Safe Handling of Compressed Gases in Containers.

For additional recommendations, consult Compressed Gas Association's Pamphiets $8-7, G-4.3,
G-4.1,G-4.4,P-2.5,6-4.9, P-14, and $B-2.

Conditions for safe storage, including any incompatibilities

Storage Conditions

Incompatible materials

Store in cool, dry, well-ventilated area of non-combustible construction away from heavily
trafficked areas and emergency exits. Keep at temperatures below 52°C / 125°F. Cylinders shou!d
be stored upright with valve protection cap in place and firmly secured to prevent falling. Fultand -
empty cylinders should be segregrated. Use a "first in-first out” inventory system to prevent fult
cylinders from being stored for excessive periods of time. Stored containers should be pericdically
checked for general condition and leakage. Do not store near combustible materials

Reducing agents. Combustible material. Organic material.

Control parameters

Exposure Guidelines

This product, as supplied, does not contain any hazardous materials with occupational exposure { s

limits established by the region specific regulatory bodies,
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LIND-POS7 OXYGEN

Revision Date 24-Feb-2015

\ppropriate engineering controts

Engineering Controls

Ventilation systems. Use local exhaustin combination with general ventilation as necessary to keep
oxygen concentrations below 23.5%. Consider instaltation of leak detection systems in areas of use
and storage. Systems under pressure shouid be regularly checked for leakages.

Individual protection measures, such as personal protective equipment

Fye/face protection

Skin and body protection

~ Respiratory protection

General Hygiene Considerations

Wear safety glasses with side shields (or goggles).

Work gloves and safety shoes are recommended when handling cylinders. Gloves must be clean
and free from grease or oil.

Na special protective eguipment required.

Handle in accordance with good industrial hygiene and safety practice.

Information on basic physical and chemical properties

Physical state
Appearance

Odor

Odor threshold

pH

Melting point
Evaporation rate

Fire Hazard

Lower flammabitity limit:
Upper flammability limit:
Flash point

Autoignition temperature
Decomposition temperatuse
Oxidizing properties
Water solubility

Partition coefficient
Kinematic viscosity

Compressed gas
Colorless.

Odorless.,

Mo information available
No data availabie

-218.8 °C / -361.8 °F
Not applicable

Yes

Not applicable

Not applicable

No information available
Mo data available

No data available
Oxidizer

Siightly soluble

0.65

Not applicable

Chemical Name Molecular weight| Boilingpoint | Vapor Pressure |Vapor density {(airj GasDensity Critical
=1) Kg/mP@20°C Temperature
Oxygen 31.99 -1829 °C Above critical 1M 1.331 -118.6°C
temperature

Reactivity
Not reactive under normal conditions.

Chemical stability
Stable under normal conditions.

Explosion data
Sensitivity to Mechanical Impact
Sensitivity to Static Discharge

Possibitity of Hazardous Reactions
None under normal processing.

None.
None.
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Conditions to avoid ‘ " ( (
Heat, flames and sparks. A

Incompatible materials
Reducing agents. Combustible material. Organic material.

Hazardous Decomposition Products
None known.

Information on likely routes of exposure

Inhalation Symptoms of overexposure are dizziness, headache, tiredness, nausea, unconsciousness, cessation
of breathing. Poisoning began in dogs 36 hours after inhalation of pure oxygen at atmospheric
pressure. Distress was seen within 48 hours and death within 60 hours.

Skin contact No data available. -
Eye contact The incompletely developed retinal circulation is more susceptible to toxic levels of oxygen. In
: premature infants, artetial oxygen tension above 150 mm Hg may cause retrolental fibroplasia.
Permanent blindness may occur several months later. One case of severe retinal damage in an adult
was reported. An individual suffering from myasthenia gravis devetoped irreversible retinal
atrophy after breathing 80% oxygen for 150 days. '

Ingestion Not an expected route of exposure.

Information on toxicological effects

Symptoms Oxygen is not acutely toxic under normat pressure. Oxygen is more toxic when inhaled at elevatea. t ( ]
pressures. Depending upen pressure and duration of exposure, pure oxygen at elevated pressures
may cause cramps, dizziness, difficulty breathing, convulsions, edema and death, :

Delaved and immediate effects as well as chronic effects from short and long-term exposure

| Irritation Not classified.
Sensitization Not classified.
| Germ cell mutagenicity Mot classified. :
1 Carcinogenicity . This product does not contain any carcinogens or potential carcinogens listed by OSHA, 1ARC or NTP.
Reproductive toxicity Not classified.
| STOT - single exposure Not classified.
STOT - repeated exposure Not classified.
| Chronic toxicity Prolonged inhalation of high oxygen concentrations (>75%) may affect coordination, attention,
and cause tiredness of respiratory irritation.
Aspiration hazard Not applicable.

" Numerical measures of toxicity

Product Information

Oral LD50 No information available
Dermal LD50 No information available
Inhalation LC50 . No information available

Ecotoxicity
Will not bioconcentrate.

]
1
i
|
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Persistence and degradability
Not applicable.

Bioaccumulation
Will not bioconcentrate.

Waste {reatment methods

Disposal of wastes

Do not attempt to dispose of residual waste or unused quantities. Return in the shipping container
PROPERLY LABELED WITH ANY VALVE OUTLET PLUGS OR CAPS SECURED AND VALVE PROTECTION CAP

Dot

UN/ID no.

Proper shipping name
Hazard Class
Subsidiary class
Description

Emergency Response Guide Number

UN/ID no.

Proper shipping name
Hazard Class
Subsidiary class
Description

MEX
UN/ID no.

Proper shipping name
Hazard Class
Subsidiary class

IATA

UN/ID no.

Proper shipping name
Hazard Class
Subsidiary hazard class
Description

IMDG

UN/ID no.

Proper shipping name
Hazard Class
Subsidiary hazard class
EmS5-No.

Description

ADR

UN/ID no.

IN PLACE to Linde for proper disposal.

UN1072

Oxygen, compressed

2.2

5.1

tIN1072,0xygen, compressed,2.2,{5.1)
122

UN1072

Oxygen, compressed

2.2

(5.1)

UN1072,0XYGEN, COMPRESSED, 2.2(5:1)

UN1072

Oxygen, compressed
22

51

UN1072

Oxygen, compressed
2.2

5.1

UNT072,0xygen, compressed,2.2(5.1)

UN1072

Oxygen, compressed

2.2

5.1

F-C.S-W

UN1072, Oxygen, compressed,2.2(5.1)

UN1072
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Proper shipping name Oxygen, compressed P
Hazard Class 2.2 ' { (( -
Classification code 10 A
Description UN1072 Oxygen, compressed,2.2,

Labels 5.1

International inventories

TSCA , Compties
pst . ‘ Complies
EINECS/ELINCS Complies
Legend:

TSCA - United States Toxic Substances Control Act Section 8(h) Inventory
DSL/NDSL - Canadian Domestic Substances List/Non-Domestic Substances List
EINECS/ELINCS - European Inventory of Existing Chemical Substances/Eurapean List of Notified Chemical Substances

US Federal Requlations

SARA 313

Section 313 of Title Hl 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 Regulaticns, Part 372.

SARA 311/312 Hazard Categories

Acute Health Hazard . No

Chronic Health Hazard No

Fire Hazard Yes

Sudden release of pressure hazard . Yes A

Reactive Hazard ‘ No : (<
CERCLA

This material, as supplied, does not contain any substances regulated as hazardous substances under the Comprehensive Environmental
Response Compensation and Liability Act (CERCLA) (40 CFR 302) or the Superfund Amendmentsand Reauthorization Act (SARA) (40 CFR 355).
- There may be specific reporting requiremenits at the local, regional, or state level pertaining to releases of this material. :

Clean Air Act, Section 112 Hazardous Air Pollutants (HAPs) (see 40 CFR61) )

This product does not contain any substances regulated as hazardous air pollutants (HAPS) under Section 112 of the Clean Air Act Amendments
of 1990. '

CWA {Ciean Water Act) . .
This product does not contain any substances regulated as poliutants pursuant to the Clean Water Act (40 CFR 122.21 and 40 CFR 122.42)

Risk and Process Safety Management Programs

This material, as supplied, does not contain any regulated substances with specified thresholds under 40 £FR Part 68. This product does not
contain any substances regulated as Highly Hazardous Chemicals pursuant to the 29 CFR Part 1910.11 0.

US State Requlations

California Proposition 65 _
This product does not contain any Proposition 65 chemicals

U.5. State Right-to-Know Regulations

E Chemical Name i New Jersey Massachusetts Pennsylvania
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Oxygen X X X
7782-44-7

International Requlations

NFPA Health hazards O Flammability O instability 0 Physical and Chemical
Properties OX

Note: Ratings were assigned in accordance with Compressed Gas Association (CGA} guidelines as published in CGA Pamphlet P-19-2009, CGA Recommended

Hazard Ratings for Compressed Gases, 3rd Edition.

Issue Date 24-Feb-2015

Revision Date 24-Feb-2015
Revision Note Initial Release.

General Disclaimer
For terms and conditions, including limitation of liability, please refer to the purchase agreement in effect hetween Linde LLC, Linde
Merchant Production, Inc. or Linde Gas North America LLC (or any of their affiliates and subsidiaries) and the purchaser.

DISCLAIMER OF EXPRESSED AND IMPLIED WARRANTIES
Although reasonable care has been taken in the preparation of this document, we extend no warranties and make no representations as
to the accuracy or compteteness of the information contained herein, and assume no respensibility regarding the suitability of this
information for the user's intended purposes or for the consequences of its use. Each individual should make a determination as to the
suitability of the information for their particular purpose(s).

' £nd of Safety Data Sheet
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Revision Date 24-Feb-2015 , Version 1

OXYGEN, REFRIGERATED LIQUID
Safety Data Sheet

Product identifier

Product Name OXYGEN, REFRIGERATED LIQUID
Other means of identification o

Safety data sheet number LIND-PO98

UN/ID no. UN1T073

Synonyms Liquid Oxygen; LOX
Recommended use of the chemical and restrictions on use
Recommended Use Industrial and professional use.
Uses advised against Consumer use

Detaiis of the supplier of the safety data sheet

Linde Gas North America LLC - Linde Merchant Production inc. - linde LLC
575 Mountain Ave.

Murray Hill, NI 07974

Phone: 908-464-8100

www lindeus.com

Linde Gas Puerto Rico, Inc.

Road 869, Km 1.8

Barrio Palmas, Catano, PR 00962
Phone: 787-641-7445

www.pr lindegas.com

Linde Canada Limited

5860 Chedworth Way

Mississauga, Ontario L5R 0A2

Phone: 905-501-1700

www lindecanada.com

* May include subsidiaries or affiliate companies/ divisions.

For additional product information contact your local customer service.

Emergency teiephone number

Company Phone Number 800-232-4726 (Linde National Operations Center, US)
905-501-0802 (Canada) _
CHEMTREC: 1-800-424-9300 {North America) +1-703-527-3887 (Internationat)

Classification

QOSHA Regulatory Status
This chemical is considered hazardous by the 2012 OSHA Hazard Communication Standard (29 CFR 18101 200).
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LIND-P0OS8 OXYGEN, REFRIGERATED LIQUID Revision Date 24-Feb-2015

Oxidizing gases Category 1

Gases under pressure Refrigerated liquefied gas

| abel eiements

Signal word Danger

Hazard Statements

May cause or intensify fire; oxidizer ]
Contains refrigerated gas; may cause cryogenic burmns or injury
Combustibles in contact with liguid oxygen may explode on ignition or impact

Precautionary Statements - Prevention

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

Keep and store away from clothing and other combustibie materials

Keep valves and fittings free from oil and grease

Use and store only outdoors or in a well ventilated place

Wear cold insulating gloves/face shield/eye protection

Use backflow preventive device in piping

Use only with equipment of compatible materials of construction and rated for cylinder pressure
Use only with equipment cleaned for oxygen service '
Do NOT change or force fit connections

Avoid spills. Do not walk on or roll equipment over spills

Close valve after each use and when empty

Always keep container in upright position

Precautionary Statements - Response

IF ON SKIN:. Thaw frosted parts with lukewarm water. Do not rub affected area. Get immediate medical advice/attention.
In case of fire: Stop leak if safe to do so

Hazards not otherwise classified (HNOC)

Not applicable

Chemical Name CAS No. Volume % Chemical Formula

Oxygen :  7782-44-7 100 02
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Description of first aid measures

General advice Show this safety data sheet to the doctor in attendance.
Inhalation Move victim to fresh air. Seek immediate medical attention/advice.
Skin contact For dermal contact or suspected frostbite, remove contaminated clothing and flush affected areas

with lukewarm water. DO NOT USE HOT WATER. A physican should see the patient promptly if
contact with the product has resulted in blistering of the dermal surface or in degp tissue freezing.

Eye contact If frostbite is suspected, fiush eyes with cool water for 15 minutes and obtain immediate medical
attention.
ingestion Not an expected route of exposure.

Most important symptoms and effects, both acute and delayed

Symptoms Oxygen is not acutely toxic under normal pressure. Oxygen is more toxic when inhaled at elevated
pressures. Depending upon pressure and duration of exposure, pure oxygen at elevated pressures
may cause cramps, dizziness, difficulty breathing, convulsions, edema and death. Contact with
tiquid may cause cold burns/frosthite.

indication of any immediate medical attention and special {reatment needed

Note to physicians Treat symptomatically.

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

Specific extinguishing methods
Gontinue to cool fire exposed cylinders untit flames are extinguished. Damaged cylinders should be handled only by specialists.

Specific hazards arising from the chemical
May cause or intensify fire; oxidizer. Combustibles in contact with liquid oxygen may explode on ignition or impact. Will support and accelerate
combustion of combustible materials (wood, paper, oil, debris, etc). Cylinders may rupture under extreme heat.

Protective equipment and precautions for firefighters
As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full protective gear.

Personal precautions, protective equipment and emergency procedures

Personat precautions Evacuate personnet to safe areas. Ensure adequate ventilation, especially in confined areas. Avoid
spills. Do not walk on or roll equipment over spills. Monitor oxygen level. Eliminate all ignition
sources if safe to da so. Use personal protection recommended in Section 8.

Other Information When in contact with refrigerated/cryogenic liquids, many materials become brittle and are likely
to break without warning.

Environmental precautions

Environmenial precautions Prevent spreading of vapors through sewers, ventilation systems and confined areas.

Methods and material for containment and ¢leaning up
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LIND-P0O98 OXYGEN, REFRIGERATED LIQUID Revision Date 24-Feb-2015

Methods for containment Stop the flow of gas or remove cylinder to outdoor location if this can be done without risk. If leak is
in container or container valve, contact the appropriate emergency telephone number in Section P
or call your closest Linde location. AN

J

Methods for cleaning up Return Portable Cryogenic Container to Linde or an authorized distributor.

Precautions for safe handling

Advice on safe handling Liquid oxygen cannot be handled in carbon or low alioy steel, 18-8 and 18-10 stainless steel are
acceptable as are copper and its afloys, brass bronze, silicon alloys, Monei®, Inconel®, and
beryllium. Teflon®, Teflon® composites, or Kel-F @ are preferred non-metatlic gasket materials.
Oxygen should not be used as a substitute for compressed air in pheumatic equipment since they
generally conatin flammable lubricants. Equipment able to use oxygen must be "cleaned for oxygen
service”. Check with the equipment supptier to verify oxygen compatibility for the service
conditions. Keep valves and fittings free from oil and grease. Use only equipment of compatible
materials and construction, Do NOT change or force fit connections. Open valve slowly. NO
SMOKING" signs should be posted in storage and use areas. Separate flammable gas cylinders from
oxygen and other oxidizers by a minimum distance of 20 ft. or by a 5 ft. high barrier with a minimum
fire resistance rating of a half an hour. Never aliow any unprotected part ot the body to touch
uninsulated pipes or vessels that contain cold fluids. The extremely cold metal will cause moist
fiesh to stick fast and tear when one attempts to withdraw from it. Stationary customer site vessels
shiould be operated in accordance with the manufacturer's and Linde's instruction, Do not attempt
to repair, adjust of in any other way modify the operation of these vessels. i there is a maifunction

or other type of operations problem with the vessel, contact the closest Linde location immediately
for assistance.

Protect cylinders from physical damage; do not drag, roll, slide or drop. Never attempt tolifta o
cylinder by its valve protection cap. When moving cylinders, even for short distance, usea cart <<
designed to transport cylinders. Never insert an object (e.g. wrench, screwdriver, pry bar.etc.} into & .
valve cap openings. Doing so may damage valve, causing leak to occur. Use an adjustable strap

wrench to remove over-tight o rusted caps. Use only with adequate ventilation. Use backflow

preventive device in piping. Close valve after each use and when empty. If user experiences any

difficulty operating cylinder valve discontinue use and contact supplier. Ensure the complete gas

system has been checked for leaks before use.

Never put cylinders into trunks of cars or unventilated areas of passenger vehicies. Never attempt _
to refill a compressed gas cylinder without the owner's written consent. Never sirike anarcona
compressed gas cylinder or make a cylinder a part of an electrical circuit.

Only experienced and properly instructed persons should handle gases under pressure. Always
store and handle compressed gas cylinders in accordance with Compressed Gas Association,
pamphlet CGA-P1, Safe Handling of Compressed Gases in Containers,

For additional recommendations, consult Compressed Gas Association’s Pamphlets 5B-7, G-4.3,
G-4.1,G-4.4,P-25,6-4.9, P-14, and 3B-2.

Conditions for safe storage, including any incompatibilities

Storage Conditions Store in cool, dry, well-ventilated area of non-combustible construction away from heavily
trafficked areas and emergéncy exits. Keep at temperatures below 52°C / 125°F. Cylinders should
be stored upright with valve protection cap in place and firmly secured to prevent falling. Full and
empty cylinders should be segregrated. Use a "first in-first out” inventory system to prevent full
cylinders from being stored for excessive periods of time. Stored containers shoutd be periodically
checked for general condition and leakage. Do not store near combustible materials

Incompatible materials Combustible materials. Organic material. Reducing agents.
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Revision Date 24-Feb-2015

Control parameters

Exposure Guidetines

Appropriate engineering controls

Engineering Controls

This product, as supplied, does not contain any hazardous materials with occupational exposure
fimits established by the region specific regulatory bodies.

Showers. Eyewash stations. Use local exhaust in combination with general ventilation as necessary
to keep oxygen concentrations below 23.5%. Consider instaliation of leak detection systems in
areas of use and storage. Systems under pressure should be regularly checked for leakages.

individual protection measures, such as personat protective equipment

Eye/face protection

Skin and body protection

Respiratory protection

General Hygiene Considerations

Wear safety glasses with side shields (or goggles). If splashes are likely to occur, wear:. Goggles.
Face-shield.

Work gloves and safety shoes are recommended when handling cylinders. Gloves must be clean
and free from grease or oil. Wear cold insulating gloves when handling liquid.

No special protective equipment required.

Handle in accordance with good industrial hygiene and safety practice. Do not get in eyes, on skin,
or on clothing.

information on basic physical and chemical properiies

Physical state
Appearance
Odor

Odor threshold
pH

Melting point
Evaporation rate
Fire Hazard

Lower lammability limit:
Upper flammability limit:
Flash point

Autoignition temperature

Decomposition temperature

Oxidizing properties
Water solubility
Partition coefficient
Kinematic viscosity

Cryogenic Liquid

Pale blue,

Odorless.

No information available
No data available
-218.8 °C / -361.8 °F
Not applicable

Yes

Not applicable

Not applicable

Not applicable

No data available

No data available
Oxidizer

Slightly soiuble

No data available

Not applicabie

Chemical Name Molecular weight] Boiling point Vapor Pressure |Vapor density (air] ~ Gas Density Critical
=1} Kg/m3@20°C Temperature
Oxygen -182.9 °C Above critical 111 1.331 -118.6°C
temperature

Reactivity
Not reactive under normal conditions,
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Chemical stability

e -Stable-under normal-conditions-

Explosion data
Sensitivity to Mechanical Impact None.
Sensitivity to Static Discharge None.

Possibility of Hazardous Reactions
None under normal processing.

Conditionstoavoid
Heat, flames and sparks.

Incompatible materials
Combustible materials. Organic material. Reducing agents.

Hazardous Decomposition Prodticts
MNone known.

information on likely routes of gxposure

Inhalation
Symptoms of overexposure are dizziness, headache, tiredness, nausea, unconsciousness, cessation
of breathing. Poisoning began in dogs 36 hours after inhalation of pure oxygen at atmospheric
pressure. Distress was seen within 48 hours and death within 60 hours.

Skin contact Contact with liquid may cause cold burns/frostbite. e '

Eye contact ' The incompletely developed retinal circulation is more susceptible to toxic ievels of oxygen. In ’

: premature infants, arterial oxygen tension above 150 mm Hg may cause retrotental fibropiasia.

Permanent blindness may occur several months later. One case of severe retinal damage in an adult
was reported. An individual suffering from myasthenia gravis developed irreversible retinal
atrophy after breathing 80% oxygen for 150 days. Contact with liquid may cause cold
burns/frostbite. :

Ingestion Not an expected route of exposure.

Information on toxicological effects

- Symptoms Oxygen is not acutely toxic under normal pressure. Oxygen is more toxic when inhaled at elevated

pressures. Depending upon pressure and duration of exposure, pure oxygen at elevated pressures
may cause cramps, dizziness, difficulty breathing, convuisions, edema and death.

Delayed and immediate effects as weli as chronic effects from short and long-term exposure

Irritation Not classified.
Sensitization Not classified.
Germ cell mutagenicity : Not classified.
Carcinogenicity * This product does not contain any carcinogens of potential carcinogens listed by OSHA, IARC or NTP.
Reproductive toxicity ‘Not classified. '
$TOT - single exposure Not classified.
STOT - repeated exposure Not classified. i
Chronic toxicity Prolonged inhalation of high oxygen concentrations (>75%) may affect coordination, attention,
' and cause tiredness of respiratory frritation.
Target Organ Effects None known.
Aspiration hazard Not applicable.
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Numerical measures of toxicity

Product information

Oral LD50 No information available
Dermal 1LD50 No information available
inhalation LC50 No information available

Ecotoxicity
No known acute aquatic toxicity.

Persistence and degradability
Not applicable.

Bicaccumulation
Witl not bioconcenirate.

Other adverse effects

Can cause frost damage to vegetation.

Waste treatment methods

Disposal of wastes Do not atiempt to dispose of residual waste or unused quarntities. Return in the shipping container
PROPERLY LABELED WITH ANY VALVE OUTLET PLUGS OR CAPS SECURED AND VALVE PROTECTION CAP
IN'PLACE to Linde for proper disposal.

DOT.
UN/ID no. UN1073
Proper shipping name Oxygen, refrigerated liquid
Hazard Class 2.2
Subsidiary class 5.1
Special Provisions T75,7P5, TP22
Description UN1073, Oxygen, refrigerated liquid, 2.2 (5.1)
Emergency Response Guide Number 122
G
UN/1D no. UN1073
Proper shipping name Oxygen, refrigerated liquid
Hazard Class 2.2
Subsidiary class 51
Description UN1073, Oxygen, refrigerated liquid, 2.2 (5.1)
MEX
UN/1D no. UN1073
Proper shipping name Oxygen, refrigerated liquid
Hazard Class 2.2
Subsidiary class 5.1
Description UN1073, Oxygen, refrigerated liquid, 2.2 (5.1}
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Revision Date 24-Feb-2015

IATA

IMDG

UN/ID no.

Praper shipping hame
Hazard Class
Subsidiary hazard class
EmsS-No. '
Description

ADR

International Inventories

UN/ID no.

Proper shipping hame
Hazard Class
Classification code
Tunnel restriction code
Description

Labels

TSCA

DSL

EINECS/ELINGS

Legend:
TSCA - United States Toxic Substances Control Act Section 8{b) Inventory
DSL/NDSL - Canadian Domestic Substances List/Non-Domestic Substances List

EINECS/ELINCS - European Inventory of Existing Chemicat Substances/European List of Notified Chemical Substances

US Federal Regulaticns

SARA 313

~ Section 313 of Titke I{ of the Superfund Amendments and Reauthor

Forbidden

UN1073

Oxygen, refrigerated fiquid

2.2

51

F-C, S-W

UN1073, Oxygen, refrigerated liquid, 2.2 (5.1)

LIN1073

Oxygen, refrigerated liquid

2.2
30

{€/8)

UN1073, Oxygen, refrigerated liquid, 2.2 (5.1), (C/E)
- 581

Complies
Complies
Complies

(1

el
N ,-/"‘-\\

ization 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 Hazard Categories

Acute Health Hazard
Chronic Health Hazard
Fire Hazard

Sudden release of pressure hazard

Reactive Hazard

CERCLA

This mnaterial, as supplied, does not contain any substances regulated as
Response Compensation and Liability Act (CERCLA) (40 CFR 302) or the Superfund Amendments an

No
No
Yes

Yes
No

hazardous substances under the Comprehensive Environmental
d Reauthorization Act (SARA} {40 CFR 355).

There may be specific reporting requirements at the local, regional, or state level pertaining to releases of this material.

Ciean Air Act, Section 112 Hazardous Air Pollutants (HAPs) {see 40 CFR671)

This product does not contain any substances regutated as hazardous air pollutants (HAPS

of 1

990.

CWA (Clean Water Act)

This product does not contain any substances regulated as pollutants pursuant to the Clean Water Act (40 CFR 122.21-and 40 CFR 122.42)

) under Section 112 of the Clean Air Act Amendments
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Risk and Process Safety Management Programs
This material, as supplied, does not contain any regulated substances with specified thresholds under 40 CFR Part 68.
This product does not contain any substances regutated as Highly Hazardous Chemicals pursuant to the 28 CFR Part 1910.110.

LS State Requlations

California Proposition 65
This product does not contain any Proposition 65 chemicals

U.S. State Right-to-Know Regulations

Chemical Name New Jersey Massachusetls Pannsylvania
Oxygen X X X
7782-44-7

International Requlations

NFPA Health hazards 3 Flammability O Instability O Physical and Chemical
Properties OX

Note: Ratings were assigned in accordance with Compressed Gas Association (CGA) guidelines as published in CGA Pamphlet P-19-2009, CGA Recommended

Hazard Ratings for Compressed Gases, 3rd Edition.

Issue Date 24-Feb-2015
Revision Date 24-Feb-2015
Revision Note Initial Release.

General Disclaimer
For terms and conditions, including limitation of liability, please refer to the purchase agreement in effect hetween Linde LLC, Linde
Merchant Production, Inc. or Linde Gas North America LLC (or any of their affiliates and subsidiaries) and the purchaser.

DISCLAIMER OF EXPRESSED AND IMPLIED WARRANTIES
Although reasonable care has been taken in the preparation of this document, we extend no warranties and make no represeritations as
to the accuracy or completeness of the information contained herein, and assume no responsibility regarding the suitability of this
information for the user's intended purposes or for the consequences of its use. Eachindividual should make a determination as to the
suitability of the information for their particular purpose(s).

End of Safety Data Sheet
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Revision Date 23-Feb-2015 , Version 1

PROPANE
Safety Data Sheet

Product identifier

Product Name PROPANE

Other means of identification

Safety data sheet number LIND-P105

UN/1D no. UN1978
Synonyms Dimethylmethane

Recommended use of the chemical and restrictions on use
Recommended Use Industrial and professional use.
Uses advised against Consumer use

Details of the supplier of the safety data sheet

linde Gas North America LLC - Linde Merchant Production Ing. - linde £Le
575 Mountain Ave.

Murray Hill, N} 07974

Phone: 808-464-8100

www.lindeus.com

Linde Gas Puerto Rico, Inc.

Road 869, Km 1.8

Rarrio Palmas, Catano, PR 00962
Phone: 787-641-7445
www,pr.lindegas.com

Linde Canada Limited

5860 Chedworth Way

Mississauga, Ontario L5R 0A2

Phone: 905-501-1700

www lindecanada.com

* May include subsidiaries or affiliate companies/ divisions.

For additional product information contact your local custormer service.

Emergency telephone number

Company Phone Number 800-232-4726 (Linde National Operations Center, US)
905-501-0802 (Canada)
CHEMTREC: 1-800-424-9300 (North America) +1-703-527-3887 (International)

Ciassification

OSHA Regulatory Status
This chemical is considered hazardous by the 2012 OSHA Hazard Communication Standard (29 CTR 1910.1200).
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Flammable gases Category 1 _{‘ ( ( ER
Gases under pressure Liquefied gas TN
Simple asphyxiants - Wes

Labei elements

Signal word ‘ Danger

Hazard Statements

Extremely flammabie gas

Contains gas under pressure; may explode if heated
May displace oxygen and cause rapid suffocation
May form explosive mixtures with air

May cause frosthite

Precautionary Statements - Prevention

Do not handle until all safety precautions have been read and understood =
Keep away from heat/sparks/open flames /hot surfaces. — No smoking ;";(-' ( ;
Use and store only outdoors or in a well ventilated place

Use backflow preventive device in piping

Do not open valve until connected to equipment prepared for use

Close valve after each use and when empty

Never put cylinders into unventilated areas of passenger vehicies

Precautionary Statements - Response '

IF INHALED: Remove person 1o fresh air and keep comfortable for breathing. Get medical attention/advice. ‘

IF ON SKIN:. Thaw frosted parts with lukewarm water. Do not rub affected area. Get immediate medical advice/ attention.
Leaking gas fire: do not extinguish, uniess leak can be stopped safely

Eliminate all ignition sources if safe to do so ’

Precautionary Statements - Storage
Protect from sunlight when ambient temperature exceeds 52°C/125°F

Hazards not otherwise classified (HNO_)_

Not applicable

Chemical Name CAS No., ' Volume % Chemical Formuia
Propane ) 74-98-6. 100 C3Hs
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Description of first aid measures

General advice Show this safety data sheet to the doctor in attendance.

Inhalation Remove to fresh air and keep comfortable for breathing. If breathing is difficult, give oxygen. If
breathing has stopped, give artificial respiration. Get medical attention immediately.

Skin contact For dermal contact or suspected frostbite, remove contaminated clothing and flush affected areas
with lukewarm water. DO NOT USE HOT WATER. A physican should see the patient promptly if
contact with the product has resulted in blistering of the dermal surface or in deep tissue freezing.

Eve contact If frostbite is suspected, flush eyes with cool water for 15 minutes and obtain immediate medical
attention.

Ingestion : Not an expected route of exposure.

Self-pretection of the first aider RESCUE PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED.BREATHING APPARATUS, Remove

all sources of ignition.

Maost important symptoms and effects, both acute and delayed

Symptoms High concentrations may cause asphyxia from lack of oxygen or act asa narcotic causing central
nervous system depression. May cause nausea, dizziness, headaches, shortness of breath, lethargy,
narcosis, Unconsciousness and possibly cardiac arrhythmias. Contact with liquid may cause cold
burns/frostbite.

indication of any immediate medical attention and special treatment needed

Note to physicians A patient adversely affected by exposure to this product shoukd not be given adrenaline
(epinephrine) or similar heart stimulant since these would increase the risk of cardiac arrhythmias.

Suitable extinguishing media
Dry chemical or CO2. Water spray (fog). DO NOT EXTINGUISH A LEAKING GAS FIRE UNLESS LEAK CAN BE STOPPED.

Specific extinguishing methods

If possible, stop the flow of gas. Do not extinguish the fire until supply is shut off as otherwise an explosive-ignition may occur. If the fire is
extinguished and the flow of gas continues, use increased ventilation to prevent build-up of explosive atmasphere, Ventilation fans must be
explosion proof. Use non-sparking tools to close container valves.

Use water spray to cool surraunding containers. Be cautious of a Boiling Liquid Evaporating Vapor Explosion, BLEVE, if flame is impinging on
surrounding containers. For massive fire, use unmanned hose holders or monitor nozzles; if this is impossible withdraw from area and let fire
burn. Damaged cylinders should be handled only by specialists.

¢$pecific hazards arising from the chemical

Extremely flammable gas. May form explosive mixtures with air. Will be easily ignited by heat, sparks or flames. Vapors may travel to source of
ignition and flash back. Vapors from liquefied gas are initially heavier than air and spread atong ground. Vapors may accumulate i confined
areas (basement, tanks, hopper/tank cars, etc.). Cylinders may rupture under extreme heat.

Hazardous combustion products Carbon monoxide. Carbon dioxide (COz).

Protective equipment and precautions for firefighters
As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full protective gear. As
an immediate precautionary measure, isolate spill or leak area for at least 100 meters {330 feet) in all directions.
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Personal precautions, protective equipment and emergency procedures ' ‘ " ( ( .«')

Personal precautions ELIMINATE all ignition sources (no'smoking, flares, sparks or fiames in immediate area). Evacuate
' personnel to safe areas. Ensure adequate ventilation, especially in confined areas. Consider the risk
of potentially explosive atmospheres. Monitor oxygen level. All equipment used when handling the
product must be grounded. Use non-sparking tools and equipment. Wear seff-contained breathing
apparatus when entering area unless atmosphere is proved to be safe.

Other Information - i Gas/vapor is heavier than air. Prevent from entering sewers, basements and workpits, or any place
where accumulation may be dangerous. :

Environmental precautions

Environmerital precautions Prevent spreading of vapors through sewers, ventitation systems and confined areas.

Methods and material for containment and cleaning up

Methods for containment Stop the flow of gas or remove cylinder to outdoor location if this can be done without risk. If leak is
in container or container valve, contact the appropriate emergency telephone number in Section 1
or cafi your closest Linde location.

Methods for cleaningup - ~ Do not direct water at spill or source of leak. Return cylinder to Linde or an authorized distributor.

Precautions for safe handling

Advice on safe handiing Keep away from hieat, hot surfaces, sparks, open flames and other ignition sources. No smoking. ( ( '

Ground and bond all lines and equipment associated with product system. All equipment should bi.
non-sparking and explosion proof. Separate flammable gas cylinders from oxygen.and other
oxidizers by a minimum distance of 20 ft. or by a 5 ft. high barrier with a minimum fire resistance
rating of a half an hour. NO SMOKING" signs should be posted in storage and use areas.

Protect cylinders from physical damage; do not drag, oll, slide or drop. When moving cylinders,
even for short distance, use a cart designed to transport cylinders. Never attempt to lift a cylinder
by its valve protection cap. Never insert an object (e.g. wrench, screwdriver, pry bar,etc.) into valve
cap openings. Doing so may damage valve, causing leak to occur. Use an adjustable strap wrench to
remove over-tight or rusted caps. Use only with adequate ventilation. Use backflow preventive
device in piping. Use only with equipment rated for cylinder pressure. Ciose valve after each use
and when empty. If user experiences any difficulty operating cylinder valve discontinue use and
contact supplier. Ensure the complete gas system has been checked for leaks before use.

Never put cylinders into trunks of cars or unventilated areas of passenger vehicles. Never attempt
torefill a compressed gas cylinder without the owner’s writien consent. Never strike an arcon a
compressed gas cylinder or make a cylinder a part of an electrical circuit.

Only experienced and properly instructed persons should handle gases under pressure. Always
store and handle compressed gas cylinders in accordance with Compressed Gas Association,
pamphlet CGA-P1, Safe Handling of Compressed Gases in Containers.

Conditions for safe storéqe, including any incompatibilities
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Storage Conditions

Incompatible materials

Store in cool, dry, well-ventilated area of non-combustible construction away from heavily
trafficked areas and emergency exits. Keep at temperatures below 52°C /1 25°F. Cylinders shoutd
be stored upright with valve protection cap in place and firmly secured to prevent falling. Full and
empty cylinders should be segregrated. Use a "first in-first out” inventory system to prevent full
cyfinders from being stored for excessive periods of time. Stored containers should be periodically
checked for general condition and leakage. Outside or detached storage is preferred.

Oxidizing agents.

Control parameters

Exposure Guidelines

Chemical Name ACGIHTLY OSHA PEL NIOSH IDLH
Propane TWA: 1000 ppm TWA: 1000 ppm 1DLH: 2100 ppm
74-98-6 TWA: 1800 mg/m* TWA: 1000 ppm
TWA: 1800 mg/m?

ACGIH TLY: American Conference of Governmental Industrial Hygienists - Thresheid Limit Value. OSHA PEL: Occupational Safety and Health
Administration - Permissible Exposure Limits. NIOSH IDLH: Immediately Dangerous to Life or Health.

Other Information

Appropriate engineering controls

Engineering Controls

Vacated limits revoked by the Court of Appeals decision in AFL-CIO v. OSHA, 965 F.2d 962 (11th Cir,,
1992}

Local exhaust ventilation to prevent accumulation of high concentrations and maintain air-oxygen
levels at or above 19.5%. Explosion proof ventilation systems. Oxygen detectors should be used
when asphyxiating gases may be released. Consider installation of leak detection systems in areas
of use and storage. Systems under pressure shouid be regutarly checked for leakages. Showers.
Eyewash stations.

individual protection measures, such as personal protective equipment

Eye/face protection

Skin and body protection

Respiratory protection

General Hygiene Considerations

Wear safety glasses with side shields (or goggles). If splashes are likely to occur, wear:. Goggles.
Face-shield.

Work gloves and safety shoes are recommended when handling cylinders. Wear cold insulating
gloves when handling liquid. Wear fire/flame resistant/retardant clothing. Take precautionary
measures against static discharge.

If exposure limits are exceeded or irritation is experienced, NIOSH/MSHA approved respiratory
protection should be worn, Positive-pressure supplied air respirators may be required for high
airhorne contaminant concentrations. Respiratory protection must be provided in accordance with
current local regulations.

Handle in accordance with good industrial hygiene and safety practice. Do not getin eyes, on skin,
or on clothing.

Information on basic physicat and chemical properties

Physical state
Appearance
Odor

Odor threshold
pH

Melting point

Compressed gas
Coloriess.

Odorless.

No information available
No data available

No data available
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Evaporationrate : Not applicable .
Fire Hazard Yes . ( ( ( o
Lower flammability limit: 2.2% AN
Upper flammability limit: 9.5%
Ftash point ’ -104 °C / -156 °F
Autoignition temperature 450 °C / 842 °F
Decomposition temperature No data available
Water solubility Negligible
Partition coefficient L 23
Kinematic viscosity Not applicable

Chemical Name Molecular weight| Boiling point | Vapor Pressure }Vapor density (sirf GasDensity Criticat

' =1) Kg/m*@20°C Temperature
Propane 44.09 -42.04 °C 8.39 bar @ 20°C 1.55 1.858 96.67 °C

Reactivity ‘ i
Not reactive under normal conditions.

Chemical stability
Stable under normal conditions.

Explosion data
Sensitivity to Mechanical Impact  None.
Sensitivity to Static Discharge Yes.

Possibility of Hazardous Reactions N _
May form explosive mixtures with air, ' (

Conditions to avoid
Heat, flames and sparks.

incompatible materials
Oxidizing agents.

Hazardous Decomposition Products
Carbon monoxide. Carbon dioxide (C02).

information on likely routes of exposure

inhalation High concentrations of aliphatic hydrocarbon gases may cause GNS depression. Recent information
suggest that C1-C4 aliphatic (alkane) hydrocarbon gases can cause potentially fatal cardiac
arrhythmias. Cardiac sensitization to adrenatin in dogs has been noted following inhaiation. In
dogs, the heart is more sensitive to epinephrine induced ventriculatr fibrillations following
exposure to 15-90% propane for 10 minutes. Ventricular fibrillations have been reported in
humans following inhalation of n-butane.

Skin contact Contact with liquid may cause cold burns/frosthite.
Eye contact Contact with liquid may cause cold burns/frostbite.
Ingestion Not an expected route of exposure.

Information on toxicological effects
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Symptoms High concentrations may cause asphyxia from fack of oxygen or act asa narcotic causing central
nervous system depression. Symptoms of overexposure are dizziness, headache, tiredness, nausea,
uncensciousness, cessation of breathing.

Delaved and immediate effects as well as chronic effects from short and long-term exposure

Irritation Not classified.
Sensitization Not classified.
Germ cefl mutagenicity Not classified,
Carcinogenicity This product does not contain any carcinogens or potential carcinogens listed by OSHA, IARC or NTP.
Reproductive toxicity Not classified.
STOT - single exposure Not classified.
STOT - repeated exposure Not classified.
Chronic toxicity None known.
Target Organ tifects Central nervous system {CNS).
Aspiration hazard Not applicable.

Numerical measures of toxicity

Chemical Name Orai LD50 Dermal LD5D Inhalation LE50 Inhajation L.C50

(CGA P-20)
Propane - - =658mg/L (Rat)4h -
74-98-6
Product information
Oral LD50 No information available.
Dermal LD50 No information available.
inhalation LC50 No information available

Inhalation LC50

Ecotoxicity
No known acute aguatic toxicity.

Persistence and degradability
No information available.

Bipaccumulation
Will not bioconcentrate.

Chemical Name Partition coefficient
Propane 2.3
74-98-6

Waste treatment methods

Disposal of wastes Do not attempt to dispose of residual waste or unused quantities. Return in the shipping container
PROPERLY LABELED WITH ANY VALVE OUTLET PLUGS OR CAPS SECURED AND VALVE PROTECTION CAP
IN PLACE to Linde for proper disposal.

Note: In US and Canada, Petroleum gases, liquefied (UN1075), or Liquefied petroleum gas (UN1 075) is also acceptable. 1dentification
number used must be consistent on package markings, shipping papers and emergency response information.

Page 7/10
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bor
UN/ID no.
Proper shipping name
Hazard Class
Special Provisions
Description

Emergency Response Guide Number

6.
UN/1D no.
Proper shipping name
Hazard Class
Description

MEX
UN/ID no.
Proper shipping name
Hazard Class
-Descrig’_gion

IATA
UN/ID no.
Proper shipping name
Hazard Class
ERG Code
Special Provisions
Description

IMDG
UN/1D no.
~ Proper shipping name
Hazard Class
EmS-No.
Description

ADR
UN/ID no.
Proper shipping name
Hazard Class
Classification code
Tunnel restriction code
Special Provisions
Description

UN1978
Propane
2.1
19,150

UN1978, Propane, 2.1

115

UN1978

Propane

21

UN1978, Propane, 2.1

UN1978
Propane
2.1 :
UN1978, Propane, 2.1

. UN1978

Propane

2.1

10L

Al

UN1978, Propane, 2.1

UN1978

Propane

2.1

F-D, S-U

UN1978, Propane, 2.1

UN1978
Propane

2.1

2F

(B/D)

652, 657, 660

UN1978, Propane, 2.1, {B/D)

()

Revision Date 23-Feb-2015

TSCA
DSL
EINECS/ELINCS

legend:

Complies
Complies
Complies

TSCA - United States Toxic Substances Control Act Section 8(b) Inventory

DSL/NDSL - Canadian Domestic Substances List/Non-Domestic Substances List
EINECS/ELINGS - European Inventory of Existing Chemical Substances/European List of Notified Chemical Substances

US Federal Requlations
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SARA 313
Section 313 of Title Hl of the Superfund Amendments and Reauthorization Act of 1986 (SARA). This product does not contain any chermicals
which are subject to the reporting requirements of the Act and Title 40 of the Code of Federal Regulations, Part 372.

SARA 311/312 Hazard Categories

Acute Health Hazard Yes

Chronic Health Hazard No

Fire Hazard Yes

Sudden release of pressure hazard Yes

Reactive Hazard No
CERCLA

This material, as supplied, does not contain any substances regulated as hazardous substances under the Comprehensive Environmental
Response Compensation and Liability Act {CERCLA) (40 CFR 302) or the Superfund Amendments and Reauthorization Act (SARA) (40 CFR 355).
_There may be specific reporting requirements at the local, regional, or state level pertaining to releases of this material.

Clean Air Act, Section 112 Hazardous Air Pollutants (HAPs) (see 40 CFR 61)
This product does not contain any substances regulated as hazardous air pollutants (HAPS) under Section 112 of the Ctean Air Act Amendments
of 1990.

CWA {Clean Water Act} :
This product does not contain any substances regulated as pollutants pursuant to the Clean Water Act (40 CFR 122.21 and 40 CFR 122.42)

Risk and Process Safety Management Programs
This material, as supplied, contains one or more regulated substances with specified thresholds under 40 CFR Part 63 or regulated as a highly
hazardous chemical pursuant to the 28 CFR Part 1910.110 with specified threshoids:

Chemical Name U.S. - CAA (Ctean Air Act) - U.S. - CAA {Clean Air Act) - U.S. - OSHA - Process Safety
Accidental Release Prevention | Accidental Release Prevention Management - Highly
- Toxic Substances - Flammable Substances Hazardous Chemicals
Propane 10000 1b

S State Requlations

California Proposition 65
This product does not contain any Proposition 65 chemicals

1U.S. State Right-to-Know Requlations

Chemical Name New Jersey Massachusetts Pennsylvania
Propane X X X
74-98-6

International Regulations

NFPA Health hazards 2 Flammability 4 Instabitity O Physical and Chemical
Properties -

Nate: Ratings were assigned in accordance with Comprassed Gas Association (CGA) guidelines as published in CGA Pamphiet P-18-2009, CGA Recommended

Hazard Ratings for Compressed Gases, 3rd Edition.
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Issue Date 23-Feb-2015 : { ( ’ ( T
Revision Date : 23-Feb-2015 RSN
Revision Note Initial Release.

General Disclaimer

For terms and conditions, including limitation of liability, please refer to the purchase agreement in effect between Linde LLC, Linde
Merchant Production, Inc. or Linde Gas North America LLC (or any of their affiliates and subsidiaries) and the purchaser.

DISCLAIMER OF EXPRESSED AND IMPLEED WARRANTIES :
Aithough reasonable care has been taken in the preparation of this document, we extend no warranties and make no representations as
to the accuracy or completeness of the information contained herein, and assune no responsibility regarding the suitability of this
information for the user's intended purposes or for the consequences of its use. Each individual should make a determination as to the
suitability of the information for their particutar purpose(s).

End of Safety Data Sheet
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Revision Date 28-Apr-2015 . Version 1

PROPYLENE
Safety Data Sheet

Product identifier

Product Name PROPYLENE

Other means of identification

Safety data sheet number LIND-P106

UN/ID no. UN1077

Synonyms Propene: 1-Propene; 1-Propene (9ci); 1-Propylene; Methylethene; Methylethylene

Recommended use of the chemical and restrictions on use
Recomrended Use Industrial and professional use.
Uses advised against Consumer use

Details of the supptier of the safety data sheet

Linde Gas North America LLC - Linde Merchant Production Inc. - Linde L1C
575 Mountain Ave.

Murray Hill, NJO7974

Phone: 908-464-8100

www.lindeus.com

Linde Gas Puerto Rico, Inc.

Road 869, Km 1.8

Barrio Palmas, Catano, PR 00962
Phone: 787-641-7445

www. pr.lindegas.com

Linde Canada Limited

5860 Chedworth Way

Mississauga, Ontario L5R 0A2

Phone: 905-501-1700

www.lindecanada.com

* May include subsidiaries or affiliate companies/ divisions.

For additional product information contact your focal customer service.

Emergency telephone number

Company Phone Number 800-232-4726 (Linde National Operations Center, US)
905-501-0802 (Canada)
CHEMTREC: 1-800-424-9300 (North America) +1-703-527-3887 (International}
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Classification

qe¢

OSHA Regulatory Status

This chemical is considered hazardous by the 2012 OSHA Hazard Communication Standard (29 €FR 1910.1 200).-
Flammable gases Category 1
(Gases under pressure . liguefied gas
Simple asphyxiants Yes

Label elements

Signal word Danger

Hazard Statements

. Extremely flammable gas

Contains gas under pressure; may explode if heated
May displace oxygen and cause rapid suffocation
May form explosive mixtures with air

May cause frostbite

Precautionary Statements - Prevention

Do not handle unti all safety precautions have been read and understood
Keep away from heat, sparks, open flames, hot surfaces, —No smoking
Use and store only outdoors or in a well ventilated place

Use a backflow preventive device in piping

Do not open valve until connected to equipment prepared for use

Ciose valve after each use and when empty

Never put cylinders into unventilated areas of passenger vehicles

Precautionary Statements - Response

IF INHALED: Remove person to fresh air and keep comfortable for breathing. Get medical attention/advice.

If ON SKIN:. Thaw frosted parts with lukewarm water. Do not rub affected area. Get immediate medicat advice/attention.
Leaking gas fire: do not extinguish, unless leak can be stopped safely

Eiiminate all ignition sources if safe to do so

Precautionary Statements - Storage
Protect from sunlight when ambient temperature exceeds 52°C/125°F

Hazards not otherwise classified (HNOC)

Not applicable
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Chemical Name CAS No. Volume % Chemical Formula
Propene 115-07-1 100 CaHe

Description of first aid measures

General advice Show this safety data sheet to the doctor in attendance.

Inhalation Remove to fresh air and keep comfortable for breathing. If breathing is difficult, give oxygen. If
breathing has stopped, give artificial respiration. Get medical atterition immediately.

Skin contact For dermal contact or suspected frostbite, remove contaminated clothing and flush affected areas
with lukewarm water. DO NOT USE HOT WATER. A physican should see the patient promptly if
contact with the product has resulted in blistering of the dermal surface or in deep tissue freezing.

Eye contact If frosthite is suspected, fiush eyes with cool water for 15 minutes and obtain immediate medicai
attention. ‘

Ingestion Not an expected route of exposure.

Self-protection of the first aider RESCUE PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS. Remove

all sources of ignition.

Most important symptoms and effects, both acute and delayed

Symptoms Simple asphyxiant. May cause suffocation by displacing the oxygen in the air. Exposure 1o
oxygen-deficient atmosphere (<1 9.5%) may cause dizziness, drowsiness, nausea, vomiting, excess
sativation, diminished mental alertness, loss of consciousness and death. Exposure to atmospheres
containing 8-10% or less oxygen will bring about unconsciousness without warning and so quickly
that the individuals cannot help or protect themselves. Lack of sufficient oxygen may cause serious
injury or death. May cause central nervous system depression with nausea, headache, dizziness,
vomiting, and incoordination. Contact with liguid may cause cold burns/frostbite.

indication of any immediate medical attention and special treatment needed

Note to physicians Treat symptomatically.

Suitable extinguishing media
Dry chemical or CO2. Water spray (Fog). DO NOT EXTINGUISH A LEAKING GASFIRE UNLESS LEAK CAN BE STOPPED.

Specific extinguishing methods

If possible, stop the flow of gas. Do not extinguish the fire until supply is shut off as otherwise an explosive-ignition may occur. If the fire is
extinguished and the flow of gas continues, use increased ventilation to prevent build-up of explosive atmosphere. Ventilation fans must be
explosion proof. Use non-sparking tools to close container valves.

Use water spray te cool surrounding containers. Be cautious of a Boiling Liguid Evaporating Vapor Explosion, BLEVE, i flame is impinging on
surrounding containers. For massive fire, use unmanned hose hotders or monitor nozzles; if this is impossible withdraw from area and tet fire
burn. Damaged cylinders should be handied onty by specialists.

Specific hazards arising from the chemical

Extremely flammable gas. May form explosive mixtures with air. May burmn with an almost invisible flame in bright light. This product will ignite
at ambient temperatures and can be expected to form a flammable mixture upon refease to the atmosphere. Will be easily ignited by heat,
sparks or flames. Vapors may travel to source of ignition and flash back. Vapors from liquefied gas are initially heavier than air and spread
along ground. Vapors may accumulate in confined areas (basement, tanks, hopper/tank cars, etc.). Cylinders may rupture under extreme heat.

Carbon monoxide. Carbon dioxide (CO2 ).
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Hazardous combustion products

."/-'\-:

Protective equipment and precautions for firefighters

As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved of equivalent) and full protective gear. As
animmediate precautionary measure, isolate spill or leak area for at least 100 meters (330 feet) in all directions.

Personal precautions, protective equipment and emergency procedures

Personal precautions ELIMINATE all ignition sources (no smoking, flares, sparks or flames in immediate area). Evacuate
‘personnel to safe areas. Ensure adequate ventilation, especially in confined areas. Consider the risk
of potentially explosive atmospheres. Monitor oxygen level. All equipment used when handling the
product must be grounded. Use non-sparking tools and equipment. Wear self-contained breathing
apparatus when entering area unless atmosphere is proved to be safe.

Other Information Gas/vapor is heavier than air. Prevent from entering sewers, basements and workpits, or any place
where accumulation may be dangerous.

Envirchmental precautions

Environmental precautions ' Prevent spreading of vapors through sewers, ventilation systems and confined areas.

Methods and material for containment and cleaning up

Methods for containment Stop the flow of gas or remove cylinder to outdoor location if this can be done without risk. If leak is
in container or container valve, contact the appropriate emergency telephone number in Section 1
or call your closest Linde location. o

Methods for cleaning up Return cylinder to Linde or an authorized distributor. Do not direct water at spill or source of leak.

VPrecautions for safe handling

Advice on safe handling Keep away from heat, hot surfaces, sparks, open flames and other ignition sources. No smoking.
Ground and bond all lines and equipment associated with product system. Al equipment should be
non-sparking and explosion proof. Separate flammable gas cylinders from oxygen and other
oxidizers by a minimum distance of 20 ft. or by a 5 ft. high barrier with 2 minimum fire resistance
rating of a half an hour. "NO SMOKING" signs should be posted in storage and use areas.

Protect cylinders from physical damage; do not drag, roll, slide or drop. When moving cylinders,
even for short distance, use a cart designed to transport cylinders. Never attempt to lift a cylinder
by its valve protection cap. Use a backflow preventive device in piping. Never insert an object (eg.
wrench, screwdriver, pry bar,etc.) into valve cap openings. Doing so may damage valve, causing
leak to oceur. Use an adjustable strap wrench te remove over-tight or rusted caps. Use only with
adequate ventilation. Use only with equipment rated for cylinder pressure. Close valve after each
use and when empty. If user experiences any difficulty operating cylinder valve discontinue use
and contact supplier. Ensure the complete gas system has been checked for leaks before use. . -

Never put cylinders into trunks of cars or unventilated areas of passenger vehicles. Never attempt
| to refill a compressed gas cylinder without the owner's written consent. Never strike anarc on a
[ compressed gas cylinder or make a cylinder a part of an electrical circuit.

Only experienced and properly mstructed persons should handle gases under pressure, Always
store and handie compressed gas cylinders in accordance with Compressed Gas Association,
pamphlet CGA-P1, Safe Handling of Compressed Gases in Containers.
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Conditions for safe storage, including any incompatibilities

Storage Conditions Store in cool, dry, well-ventilated area of non-combustible construction away from heavily
trafficked areas and emergency exits. Keep at temperatures below 52°C / 125°F. Cylinders should
be stored upright with vaive protection cap in place and firmly secured to prevent falling. Full and
empty cylinders shouid be segregrated. Use a "first in-first out” inventory system to prevent full
cytinders from being stored for excessive periods of time. Stored containers should be periodically
checked for general condition and leakage. Outside or detached storage is preferred.

Incompatible materials Reacts with oxides of nitrogen to form an explosive product. Acids. Oxidizing agents. Halogenated
compounds. Molten sulfur.

Control parameters

Exposure Guidelines

Chemical Name ACGIH TLY QSHA PEL NIOSH IDLH
Propene TWA: 500 ppm ' - -
115-07-1

ACGIH TLV: American Conference of Governmental Industrial Hygienists - Threshold Limit Value. OSHA PEL: Occupational Safety and Health
Administration - Permissible Exposure Limits. NIOSH IDLH: Immediately Dangerous to Life or Health.

Appropriate engineering controls

Engineering Controls Local exhaust ventilation to prevent accumulation of high concentrations and maintain air-oxygen
levels at or above 19.5%. Explosion proof ventilation systems. Oxygen detectors should be used
when asphyxiating gases may be refeased. Consider installation of feak detection systems in areas
of use and storage. Systems under pressure should be regularly checked for leakages. Showers.
Eyewash stations.

Individuat protection measures, such as persenal protective equipment

Eye/face protection Wear safety glasses with side shields (or goggles). If splashes are likely to occur, wear:. Goggles.
Face-shield.
Skin and body protection Work gloves and safety shoes are recommended when handfing cylinders. Wear cold insulating

gloves when handling liquid. Wear fire/flame resistant/retardant clothing. Take precautionary
measures against static discharge.

Respiratory protection Use positive pressure airline respirator with escape cylinder or self contained breathing apparatus
for oxygen-deficient atmospheres (<19.5%). !If exposure limits are exceeded or irritation is
experienced, NIOSH/MSHA approved respiratory protection should be worn. Positive-pressure
supplied air respirators may be required for high airborne contaminant concentrations, Respiratory
proteclion must be provided in accordance with current local reguiations.

General Hygiene Considerations Handle in accordance with good industrial hygiene and safety practice. Do not get in eyes, on skin,
or on clothing.

Information on basic physical and chemical properties

Physical state Compressed gas

Appearance Coloriess.

Odor Mild olefinic.

Odor threshold 23 ppm (detection); 68-80 ppm (recognition)
pH No data available

Metting point -185.25 °C / -301.5 °F
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Evaporation rate Not applicable K
Fire Hazard Yes f (/
Lower flammability limit: 2.0% SN
Upper flammability limit: 1%
Flash point : . -108 °C / -162 °F
Autoignition temperature 460 °C / 860 °F
Decomposition temperature No data available
Water solubility Slightly soluble
Partition coefficient No data available
Kinematic viscosity . Not applicabié
Chemical Name Molecular weight| Boiling point | Vapor Pressure (Vapor density (air] GasDensity Critical
' =1} - kg/m*@20°C Tetnperature
Propene 42,07 -41.72 °C 915.7 kPa @ 21.1 1.45 1.7692 91.78 °C
°C

Reactivity
Not reactive under normal conditions

Chemical stability
Stable under normat conditions.

Explosion data ‘
Sensitivity to Mechanical Impact None.

Sensitivity to Static Discharge Yes.
Possibility of Hazardous Reactions N ( o
May form explosive mixtures with air. .
Hazardous polymerization Self polymerization will not occur. Explosive polymerization is initiated by lithium nitrate and sulfur
dioxide.
Conditjons to avoid

Heat, flames and sparks. May explode at high temperatures and pressure (955 atm; 327°0).

Incompatible materials _ _ )
Reacts with oxides of nitrogen to form an explosive product. Acids. Oxidizing agents. Halogenated compounds. Molten sulfur.

Hazardous Decomposition Products

Carbon monoxide (CO). Carbon dioxide (C02).

Information on likely routes of exposure

inhalation : Product is a simple asphyxiant.

Skin contact Contact with liquid may cause cold burns/ frosthite.
Eye contact Contact with liquid may cause cold burns/ frostbite.
Ingestion : Not an expected route of exposure.

Information on toxicological effects

Symptoms Simple asphyxiant. May cause suffocation by displacing the oxygen in the air. Expostre to

Page 6/10




LIND-P106 PROPYLENE Revision Date 28-Apr-2015

oxygen-deficient atmosphere (<=18%]) may cause dizziness, drowsiness, nausea, vomiting, exXcess
salivation, diminished mental alertness, loss of consciousness and death. Exposure to atmospheres
containing 8-10% or less oxygen will bring about unconsciousness without warning and so quickly
that the individuals cannot help or protect themselves. Lack of sufficient oxygen may cause serious
injury or death. May cause central nervous system depression with nausea, headache, dizziness,
vomiting, and incoordination.

Delaved and immediate effects as well as chronic effects from short and long-term exposure

Irritation Not ciassified.
Sensitization Not classified.
Germ cell mutagenicity Not classified.
Carcinogenicity The table below indicates whether each agency has listed any ingredient as a carcinogen.
Chemical Name ACGIH 1ARC NTP OSHA
Propene - Group 3 -

115-07-1

JARC (International Agency for Research on-Cancer)
Not classifiable as 8 human careinogen

Reproductive toxicity Not classified.
STOT - single exposure Not classified.
STQOT - repeated exposure Not classified.
Chronic toxicity None known.
Target Organ Effects No information available.
Aspiration hazard Not applicable.

Numerical measures of toxicity

Chemical Name Orat LD50 Dermal LG50 Inhalation LC50 Inhalation LL50
(CGAP-20}

Propene - - =658 mg/L (Rat)4h -

115-07-1

Product Information

Oral LDAO No information available

Dermal LD50O No information available

Inhalation LC50 No information available

Ecotoxicity
No known acute aquatic toxicity.

Persistence and degradability
No information available.

Bipaccumulation
Will not bioconcentrate.

Chemical Name Partition coefficient
Propene <=2.8
115-07-1

Waste freatment methods

Disposal of wastes Do not attempt to dispose of residual waste or unused guantities. Return in the shipping container
PROPERLY LABELED WITH ANY VALVE OUTLET PLUGS OR CAPS SECURED AND VALVE PROTECTION CAP
IN PLACE to Linde for proper disposal.
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Note: In US and Canada, Petroleum gases, liquefied (UN1075), or Liquefied petroleur gas (UN1075) is also acceptable. ldentification
number used must be consistent on package markings, shipping papers and emergency response information.

DOT.
UN/1D no. UN1077
Proper shipping name Propylene
Hazard Class 2.1
Special Provisions 19, 150

Description

Emergency Response Guide Number

UN1077, Propylene, 2.1
115

6 '
UN/ID no. UN1077
Proper shipping name Propylene
Hazard Class 2.1

Description UN1077, Propylene, 2.1
MEX

UN/ID no. UN1077

Proper shipping name Propylene

Hazard Class 2.1

Description UN1077, Propylene, 2.1
IATA.

UN/ID no. UN1077

Proper shipping name Propylene

Hazard Class 2.3

ERG Code 0L

Special Provisions Al

- Description

UN1077, Propylene, 2.1

IMDG
UN/ID no. UN1077
Proper shipping name Propylene
Hazard Class 21
EmS-No. F-D,S-U
Description UN1077, Propylene, 2.1
ADR
UN/ID no. UN1077
Proper shippingname Propylene
Hazard Class 2.1
Classification code 2F
Tunnel restriction code {B/D)

Description

International Inventories

UN1077, Propylene, 2.1, (B/D)

TSCA Complies
. DSL/NDSL. Complies
- EINECS/ELINGS Complies
Legend:

TSCA - United States Toxic Substances Control Act Section 8{b) Inventory

DSL/NDSL - Canadian Domestic Substances List/Non-Domestic Substances List
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EINECS/ELINCS - European nventory of Existing Chemicat Substances/European List of Notified Chermical Substances

US Federal Requlations

SARA 313
Section 313 of Title It} of the Superfund Amendments and Reauthorization Act of 1986 (SARA). This product contains a chemical or chemicals
which are subject to the reporting requirements of the Act and Title 40 of the Code of Federal Regulations, Part 372.

Chemical Name SARA 313 - Threshold Values %
Propene - 115-07-1 1.0

SARA 311/312 Hazard Categories

Acute Health Hazard Yes

Chronic Health Hazard No

fire Hazard Yes

Sudden release of pressure hazard Yes

Reactive Hazard ’ Yes
CERCLA

This material, as supplied, does not contain ary substances regulated as hazardous substances under the Comprehensive Environmental
Response Compensation and Liability Act (CERCLA) (40 CFR 302) or the Superfund Amendments and Reauthorization Act (SARA) (40 CFR 353).
There may be specific reporting reguirements at the local, regional, or state level pertaining toreleases of this material.

Clean Air Act, Section 112 Hazardous Air Pollutants {HAPs) (see 40 CFR61)
This product does not contain any substances regulated as hazardous air pollutants (HAPS) under Section 112 of the Clean Air Act Amendments
of 1990.

CWA (Clean Water Act)
This product does not contain any substances regulated as poliutants pursuant to the Clean Water Act (40 CFR 122.21 and 40 CFR 122.42)

Risk and Process Safety Management Programs
This material, as supplied, contains one or more regulated substances with specified thresholds under 40 CFR Part 68 or regulated as a highly
hazardous chemical pursuant to the 29 CFR Part 1910.110 with specified thresholds:

Chemical Name U.S. - CAA (Clean Air Act) - U.S. - CAA (Clean Air Act) - U.S. - OSHA - Process Safety
Accidental Release Prevention | Accidental Release Prevention Management - Highly
- Toxic Substances - Flammable Substances Hazardous Chemicals
Propene 10000 b

US State Requlations

California Proposition 65
This product does not contain any Proposition 65 chemicals

U.S. State Right-to-Know Requlations

Chemical Name New Jersey Massachusetts Pennsylvania
Prapene X X X
115-07-1

International Regulations

Chemical Name NPRE

Propene X
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iegend . e
Canada NPRI - National Pollutant Release Inventory { ( ( T
. /

NFPA Health hazards 2 Flammability 4 Instability 1 Physical and Chemical
Properties -

Note: Ratings were assigned in accordance with Compressed Gas Assoclation (CGA) guidelines as published in CGA Pamphiet P-19-2009, CGA Recommended
Hazard Ratings for Compressed Gases, 3rd Edition.

Issue Date . 28-Apr-2015
Revision Date 28-Apr-2015
Revision Note Initial Retease

General Disclaimer

For terms and conditions, including limitation of liability, please refer to the purchase agreement in effect between Linde LLE, Linde
Merchant Production, Inc. or Linde Gas North America LLC {or any of their affiliates and subsidiaries) and the purchaser.

DISCLAIMER OF EXPRESSED AND IMPLIED WARRANTIES
Although reasonable care has been taken in the preparation of this document, we extend no warranties and make no representations as
to the accuracy or completeness of the information contained herein, and assume no responsibility regarding the suitability of this
information for the user’s intended purposes or for the consequences of its use, Eachindividual should make a determination as to the
suitabitity of the information for their particular purpose(s). :

End of Safety Data Sheet

o
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