Froduct: Chiorine P-4580-F Date: January 2003

Praxair Material Safety Data Sheet

1. Chemical Product and Company Identification

Product Name: Chlorine (MSDS No. P-4580-F) Trade Name: Chlorine
| Chemical Name: Chlorine Svaonyms: [hchlonne )
Formula: Cl, Chemical Family: Halogen B
Telephomne: Emerpencies: [=RM-6454633*% |Company Name: Praxair, Inc.
CHEMTREC; 1-B-424-5300% 39 Oid Ridgebury Road
Routime: 1-B00-PRAXAIR Danbury, CT 06810-5113

* Cail emergency numbers 24 howrs a day only for spilis, leaks, five, exposure, or accidents involving this
praguct. For rownine informaiior, contact your supplier, Provoir sales represenieiive, or call
F-BOO-PRAXAIR (1-800-773-8247),

1. Composition/Information on Ingredients

| See section 16 for important information about mixtures.
CAS CONCEN-
| INGREDIENT NUMBER |TRATION |(OSHA PEL ACGIH TLV-TWA {2002)

‘ Chioine  [7782-60-5 [~08%" |1 ppm (3 mgim’) celing™ |05 pprm; 1 ppm, 15 min STEL
* The symibad = means “greates .
" Ceiling vales ane nof ime-waighled sverage.

l 3. Hazards ldentification

EMERGENCY OVERVIEW

g DANGER! Toxic, corrosive, oxidizing liquid and gas under pressure. g
et Harmful or fatal if inhaled. =
Causes eye, skin, and respiratory tract burns.

Can support combustion.

Self-contalned breathing apparatus must be worn by rescue workers,

Odor: Pungent, irritating, choking

THRESHOLD LIMIT VALUE: 0.5 ppm TLV-TWA; | ppm, 15 man STEL (ACGIH, 2002), TLV-
TWAs should be used as a guide in the contrel of health hazards and ot as fine lines between safe and
dangerous concentrtions,

EFFECTS OF A SINGLE (ACUTE) OVEREXPOSURE:

INHALATION-Cherexposure 1o concentrations mexlerately above the TLY of | ppm imitates the
eves and reapiratory tract, Very boief exposure (o a concentration of 1000 ppm may be fatal. Acts as
an asphyxiant at high concentrations. Inhalation of hagh concentrations {e.g., greater than 15 ppm)
causes choking, coughing, buming of the throat, and severe immitation of the upper respiratory tract;
additionally, pulmonary edema, brenchatis, and pneumonitis may result. Lack of oxygen can kill.
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Product: Chlorine P-4580-F Date: January 2003

SKIN CONTACT-May severely irmitate the skin, causing ulceration, chemical bums, and scarming,
Repeated exposare may produce dermatitis. With prolonged or widespread contact, the skin may
absorb potentially harmful amounts of matenal,

SWALLOWING-An unlikely route of exposure; this product is a gas at normal temperature and
pressure. May canse chemical bums of the mowth, esophagus, and stomach.

EYE CONTACT-May severcly inflame the conjunctiva imjuring the lens and cansing comeal
opacity and ins atrophy,
EFFECTS OF REFEATED (CHRONIC) OVEREXPOSURE: BFepeated exposurs may cause
progressive lung dysfunction. Exposure may also corrode testh and may cause a chloracne-like condimion,

OTHER EFFECTS OF OVEREXPOSURE: MNone known.

MEDICAL CONDITIONS AGGRAVATED BY OVEREXPOSURE: Inhalation may aggravate
asthma, inflammatory or fibrotic pulimonary disease, and heart disease. Skin contact may aggravate
existing dermatitis.

SIGNIFTCANT LABDRATORY DATA WITH POSSIBLE RELEVANCE TO HUMAN HEALTH
HAFARD EVALUATION: Mone known.

CARCINDGENICITY: Chlorine is not listed by NTP, OSHA, ar LARC.

4, First Ald Measures

INHALATION: Imimediately remove o fresh air. I nod breathing, give arificial respiration. If
breathing 15 cafficult, qualified personnel may give oxygen. Keep patient warm. Call a physician.

SKIN CONTACT: Avoid breathing vapor. Immediately flush affected areas with plenty of warm water
whale remwoving contamanated clothing and shoes. Discand clothing and shoes. Call a plysician.

EWALLOWING: Anunlikesly roube of exposurs, This product s o gas of nommal temperature and
pressune,

EYE CONTACT: Imreediaiely flush eves thoroughly with wanm water foe at least 15 minwies. Hold the
eyelids open and away from the eveballs 1o ensure that all surfisces are flushed thoroughly, See a
physician, preferably an ophthalmologist, immediaiely.

NOTES T PHYSICIAN: Vicrims of overexpogsiore should be ket wreader medical observarion for 24 1o
48 howers or 72 hours if exposure was severe. The hazards of this material are due mainly to its severe
Irrifant and corrosive properiies on the skin and mucasal surfaces. Iefury occurs meainly fo Bhe siin and fo
meicosal surfoces. There (5 na speciile antidore, and freaiment showld be adirected ait the confrol af
sympioms and clinical cordifion. Delayed pulmonary edema may secur.

5. Fire Fighting Measurcs

FLASH POINT (test method): Mot applicabile

AUTOIGNITION TEMPERATURE: Mot applicable

FLAMMABLE LIMITS IN AIR, % by volume: |LOWER: Mot applicable [UPPER: Not applicable

EXTINGUISHING MEDIA: Oxidizing agent; may accelerate combustion, Use media appropriate for
surroumding fire,

SPECIAL FIRE FIGHTING PROCEDURES: DAMNGER! Toxie, corrosive, oxidizing liquid and
gas under pressure, Immediately evacuate all personnel from danger area. Do not approach area without
self-contamned breathing apparatus and protective clothing, Immediately cool cyvlinders with water spray
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Product: Chlonine P-4580-F Date: January 2003

from masimmum distance; then move them away from fire if without risk. IF cylinders are leaking, reduce
toxic vapors with water spray or fog. Do not spray water directly on beak; this may cause leak to increase.
Feverse flow into cylinders may cause rupture. Shut off leak if without risk. On-site fire brigades must
comply with OSHA 29 CFR 1910156

UNUSUAL FIRE AND EXPLOSION HAZARDS: Oxidizing agent, may accelerate combustion,
Contact with flammable materials may cause fire or explosion, Heat of fire can build pressure in cylinder
and cause it to rupture, No pant of cylmder should be subjected to a temperatare higher than 125°F
{32°C). Chlonne cylinders are equipped with a pressure relief device. (Exceptions may exist
where authonzed by DOT.) Chlorine may react violently with other materials at tlemperatures above
433°F (230.53°C). (See "Incompatibility,” section 10,) Vapors are extremely irritating and may burn skin
and eyes on contact,

HAZARDOUS COMBUSTION PRODUCTS: Mot applicable,

f. Accidental Release Measures

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: DANGER! Toxic,
corrosive, oxidizing Hquid and gas under pressure, Immediately evacuste all personnel from danger
area, Do ot approach ares withouwt self<contained breathing apparatus and protective clothing. Oxidizing
agent; contact with flammable materials may cause fire or explosion. Do not spray water directly on
source of flow or leak; this may accelerate flow. Reduce vapors with fog or fine water speay. Reverse
How into cylinder may cause maptuee. Shut off flow if withowt nsk, Veniilate ares o move cylimder o g
well-ventilated area. Prevent runoff from contanmunating surrounkhng environment, Toxic, cormosive
vapors may spread from spill. Before entenmy area, especially a confined area, check atmosphere with an
appropriste device.

WASTE DISPOSAL METHOD: Prevent waste from contaminating the surrmmcing environment,
Keep personnel away. Discard any product, ressdue, disposable container, or liner in an environmentally
acceplable manner, in full compliance with federal, state, and local regulations. If necessary, call your
local supplier for assistance.

7. Handling and Storage

PRECAUTIONS TO BE TAKEN IN STORAGE: Store and use with adequate ventilation, away from
oil, grease, and odher combustibles. Firmly secure cylinders upright to keep them from falling or being
knocked over. Screw valve protection cap firmly in place by hand. Store only whers temperature will not
exceed 125°F (52°C), Store full and empty cvlinders separately. Use a first-in, first-out inventory svsiem
ton presvenit storing full cylinders for long periods.

FRECAUTIONS TO BE TAKEN IN HANDLING: Protect cylinders from damage. Use a suitable
hand truck to move cylinders; do not drag, roll, slide, or drop. Mever attempt to 1ift a cylmader by its cap;
the cap is intended solely to protect the valve. Never insert an obgect (e.g., wrench, screwdnver, pry bar)
into cap openings, doing 20 may damage the valve and cause a leak. Use an adjustable strap wrench 1o
remove over-tight or rusted caps. Open valve slowly. If valve is hard to open, discontinue use and contact
vour supplier. For ather precaations bnusing this mixiure, see section 16,

For addibonal mformation on storage and handling, refer to Compressed Cias Association (C0A)
pamphlet P-1, Safe Handling of Compressed Gaves fn Cortainers, available from the CGA. Refer io
section 16 for the address and phone number along with a list of other available publications.
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Froduct: Chlonine P-4580-F Date: January 2003

I 8. Exposure Controls/Personal Protection

VENTILATION/ENGINEERING CONTROLS:

LOCAL EXHAUST-A corrosion-resistant svstem s accepiable,

MECHANICAL (general-Inadequate, See SPECIAL, below,

SPECTAL-Use only in a closed system. Corrosion-resistant, forced-draft fume hood is preferred.

OTHER-See SPECIAL.
RESPIRATORY PROTECTION: Select per OSHA 29 CFR 1910.134 and ANSI ZER.2, Use air-
supplied respirators for concentrations up fo 10 times the applicable permissible exposure limit. For
concentrations up to 50 times the applicable exposure lirit, use a NIOSHMSHA-approved respirabor
with a full face plece or use a self-contained breathing apparatus. For higher concentrations, use only a
full-face, self-comtained breathing apparatus operated in the pressure demand mode.

PROTECTIVE GLOVES: Meoprene.

EYE FROTECTION: Wear safety glasses when handling cylinders; wear vapos-proof goggles and a
face shicld during cylinder changeout or wherever contact with product is possible, Select per OSHA 29
CFR 19100113,

OTHER PROTECTIVE EQUIPMENT: Metatarsal shoes for cylinder handling and peotective
clothing where needed. Select per OSHA 29 CFR 1910.132 and 1910133, Regardless of protective
equiprent, never towch live electieal parts.

9. Physical and Chemical Properties

MOLECULAR WEIGHT: 70,906

SPECIFIC GRAVITY {Air = 1) at 68°F (20°C): 2 473

GAS DENSITY at 32°F (0°C): o 0.20057 |b#ft’ (3.2128
kgim”)

VAPOR PRESSURE at 68°F (20°C): 100 psia (589.5 kPa)

SOLUBILITY IN WATER: Saight

'PERCENT VOLATILES BY VOLUME: 100

EVAPORATION RATE (Butyl Acatate = 1); High

BOILING POINT, 760 mm, Hg: -20.15°F (-33.97°C)

MELTING POINT at 1 atm: -149.76°F (-100.98°C)

APPEARANCE, ODOR, AMD STATE: Greenish-yellow gas at nomal temperature and pressure;
pungent, irritating, choking odor.
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Product: Chlorine P-4580-F Date: January 2003

10, Stability and Reactivity

STABILITY: (] Unstable [ Stable

INCOMPATIBILITY (maberials to avedd): Chiorine reacts violently with most materials incleding metals
{2 g, alumimam, copper, brass), especially flammable materials and other reducing agenis, including carbom
steel, at temperatures above 483°F (250.5°C),

HAZARDOUS DECOMPOSITION FRODUCTS: Buming may produce taxic fumes of chlorides.
HAZARDOUS POLYMERIZATION: [ May Occur (] Will Mot Oceur
CONDITIONS TO AVOID: Mome known

11. Toxicological Information

LCy = 203 ppen (1 hir, rat)

12. Ecological Information

Chlorine does nof contain any Class [ or Class [ ozone-depleting chemicals. Chlorne is listed as a marines
pollutant by DOT,

13, Disposal Considerations

WASTE DISPOSAL METHOD: Do not dispose of unused quantittes. Beturn cylmder to supplier

14. Transport Information

DO¥TYINGGY SHIFPING NAME: Chlaomes

HAFARD CLASS: 33 |l|}]'.'.."'lTIFII'_'.|'1.TI{]H MNUMBER: UM 1017 lFIlUD'LlL'T.I'II;I: L1} |.|'.'r|:_-1.51 EE;:]
SHIFPING LABEL(s): POISON GAS, CORROSIVE®
PLACARD (when required): POISON GAS, CORROSIVE®

*The words In the POTSON GAS diamond are INHALATION HAZARD,

SPECIAL SHIPPING INFORMATION: Cylinders should be transported in a secure position, in a
well-vemtilated vehicle, Cylinders transported in an enclosed, nonventilated compartment of a vehicle can

present serious safety hazards,
Additional Marking Requirement: INHALATION HAZARD

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

o — e = o —

I 15. Regulatory Information

The following selected regulatory requirements may apply to this product, Not all such requitements arg
idendified. Users of this product are solely responsible for compliance with all applicable federal, state,
and local regulations.
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Praoduct: Chlorine P-4580-F Date: January 2003

1.8 FEDERAL REGULATIONS;
EPA (ENVIRONMENTAL PROTECTION AGENCY)
CERCLA: COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND
LIABILITY ACT OF 1980 {40 CFR Pans 117 and 302);
Reportable Quantity (RO): 10 [h (4 54 kg)
SARA: SUPERFUND AMENDMENT AND REAUTHORIZATION ACT;

SECTTHONS 302/3M: Require emergency planning based on Threshold Planning Cruamitity
(TP and release reporting based on Reporiable Cuandities (RO) of Extremely Hazardous
Substances (EHS) (40 CFR Part 355):

Threshold Planning Quantity (TPQ): 100 b (45.4 ka)

EHS RQ (40 CFR 358): 101h (4,54 kg)
SECTIONS 311/312: Require submission of MSDSs and reporting of chemical inventories
with wdentification of EPA hazard categonies. The hazard categories for this product are as

follows;
IMMEDIATE: Yes FRESSURE: Yes
DELAYED: Yes REACTIVITY: Mo

FIRE: Yes
SECTION 313: Requires submmissiea of anmsl reports of release of 1oxie chamicals that
appear in ) CFR Pard 372,

Chlorine is subject to the reporting requirements of Section 313 of Title 1T of the
Superfund Amendments and Reauthonzation Act of 1986 (SARA) and 40CFR Pant 372,

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

Chlomne 15 hsted as p regulated substance in quantities of 2500 Ib (1134 kg) or greater.
TSCA: TOXIC SUBSTANCES CONTROL ACT: Chlorine is listed on the TSCA inventory.
OEHA: OCCUPATIONAL SAFETY AND HEALTH ADMIMNISTRATION:
20 CFR 1910.11%: PROCESS SAFETY MANAGEMENT OF HIGHLY HAZARDOIS

CHEMICALS: Requires facilities 1o develop a process safety management program based on
Threshold Quantities {TC)) of highly hazardous chemicals.

Chlorine is listed in Appendix A a5 a highly hazardous chemical in guantities of 1500 1b (6RO
kg) or greater.
STATE REGULATIONS:
CALIFORNIA: This product s aot hsted by Cahifornia under the SAFE DRINKING WATER AND
TOXIC ENFORCEMENT ACT OF 1986 (Proposition 65).
PENNSYLVANIA: This product is subject to the FENNSYLVANIA WORKER AND
COMMUNITY RIGHT-TO-KNOW ACT (35 P.S. Sections 7301-7320).

16. Other Information

He sure 1o read and understand all labsls and instructions supplied with all containers of this product.

OTHER HAZARDOUS CONDITIONS OF HANDLING, STORAGE, AND USE: Taxic, corrosive,
oxidizing liguid and gas wnder pressure, Do nod breathe gas, Do not get liquid or vapor in eyes, on skin,
or on clothing. (See section 1. Have safety showers and evewash fountains immediately available. Dse

Page 6of B



Product Chlorine P-4580-F Data: January 2003

piping and equipment adequately designed to withstand pressuares to be enconnfered. Use only in a
closed syatem constructed of comosion-resistant materials. Close valve after each wse; keep closed even
when empty. Prevent reverse flow. Beverse flow into cylinder may cause ruptare. Use a check valve or
ofher protective device in any line o piping from the cvhinder. Store and nse with adeguate ventilation at
alf fimes, Chcidizing agent. Store away from flammable materials. Keep oil, grease, and flammable
materials away. When returaing cylinder to supplier, be sure valve is closed; then tightly matall valve
oitlet cap or plug, Mever work on a pressurized spstem. If there is a leak, close the cvlinder valve. Blow
the system down in a safe and environmentally sound manner in compliance with all federal, state, and
local bews, then repair the leak. Never place o compressed gas cplinder where i may become part of an
NOTE: FPrior to using any plasiics, confirm their compaiibility with chlorine.

Recommended Equipment: In semiconducior process gas and other suitable applications, Praxair
recommends the use of engineering controls such as gas cabinet enclosures, aulomatic gas panels (used to
purge systems on cylindar changeout ), excess-flow valves throughout the gas distribution system, double
containment for the distibution system, and continuous gas monitors.

MIXTURES: When you mix two or more geses or liquefied gases, yvou can create additional,
unexpected hazards, Obtain and evaluate the safety information for cach component before vou producs
the mixture, Consult an industrial hvgienist or other trained person when you evaluate the end prodwct.
Remember, gases and Liquids have propetties thal can cause senous injury or death.

HAZARD RATING SYSTEMS:

MFPA RATINGS: HMIS BATIMNGS:
HEALTH = 4 HEALTH =3
FLAMMABILITY = FLAMMABILITY =}
NSTABILITY =l FHYSICAL HAZARD =10
SFECIAL = X
ETANDARD VALVE CONNECTIONS FOR 1.5, AND CANATIA:
THREADED: CliA-a60 lmited-standard for Specialty Gas Industry
PIN-INDEXED YOKE: Mot applicable

ULTRA-HIGH-INTEGRITY CONNECTION: CGA-TIR

Use the proper CGA connections. DO NOT USE ADAPTERS. Additional limited-standard
connections may apply. Ses CGA pamphled V-1 Listed below.

Ask vour supplier abowt free Praxair safety literature as referred o in this MSDS and on the label for this
prodiuct. Further information about this product can be found in the following pamphlets published by the
Compressed Gas Association, Inc. (CGA), 4221 Walney Road, Sth Floor, Chantilly, VA 20151-2923,
Telephone (703) 7T88-2700.

Pl Kafe Hardling of Compressed Gazes in Containers

-1 Compressed Gas Owlinder Valve Inlet and Ourler Cormections

— Handbook af Compressed Gases, Fourth Edition

Praxair asks users of this product 1o study this MSDE and become aware of product hazards and safety
information. To promote safe use of this product, a user should (1) notify employees, apents, and
comractors of the information m this M3D5 and of any other known product hazards and safety
information, (2) fumish this mformation to each purchaser of the product, and (3) ask each purchaser o
notify its employees and customers of the product hazards and safety informatien,
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Product: Chloring P-4580-F Date: January 2003

The opinions expressed harein ane those of gualified experts within Praxair, Inc. W
believe that the information contained herein is currant as of the date of this Material
Salety Data Sheel. Since the use of this information and the conditions of use of the
product aré not within the contral of Praxair, Inc., it is the user's obligetion to
detesming the conditions of sale wse of the product.

Priwcair MEDES are furnished on sale or dalivery by Praxair or the independant distributors and suppliars
who package and sell our products, To oblain current Praxair MSDEs for these products, contact wour
Praxair gales representalive or local distibuior or supplier, F yow have questions regarding Praxas
MEDSES, wauld like the form number and dsie of the latest MSDSE, or would like the names of the Praxair
suppliers i your area, phone or weile the Praxas Call Canbter (Phone: 1-800-PRAXAIR;

Addrass: Praxair Cal Cenler, Praxar, Ins, PO Box 44, Torgreanda, WY 1415170044}

Fraxcair and the Flowing Afesiream design are trademerks or reglstensd irademarks of
Proxair Techmology, Ine. in the Uniced Sraces and otser eounimes.

. Prazair, Inc.
:228PRAXAIR G
oo = Dusnfiury, CT OER10-5113
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