UNIVAR USA - MSDS

Univar USA Inc.

17425 NE Union Hill Road
Redmond, WA 98052
(425) 889-3400

For Emergency Assistance involving chemicals call - CHEMTREC (800) 424-9300

The Version Date and Nunber for this MSDS is : 02/21/2008 - #002
PRODUCT NAME: CHLORI NE

MSDS NUMBER: PZ73602

DATE | SSUED: 10/ 25/ 2007

SUPERSEDES: NEW

| SSUED BY: 008812
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MATERI AL SAFETY DATA SHEET
1. CHEM CAL PRODUCT AND COMPANY | DENTI FI CATI ON

PRODUCT NANE: CHLORI NE
SYNONYMS: Chlorine; d2

Di stributed by:

Uni var USA I nc.

17425 NE Union Hill Road
Rednond, WA 98052
425-889- 3400

2. COVPGCSI TI OV | NFORVATI ON ON | NGREDI ENTS

Mat eri al / CAS Nunber Per cent
Chl ori ne 99.9
7782-50-5

Not e: Bal ance is inert ingredients.
3. HAZARDS | DENTI FI CATI ON
EMERGENCY OVERVI EW

DANGER! Poi son. Corrosive - Causes severe burns. May be fatal if inhaled.
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Envi ronmental Hazard -- This product is toxic to fish. Keep out of Iakes,
streans, ponds, or other waters.

Precautions: Personnel near or handling chlorine should at all tines, carry
a Nl OSH approved chenical cartridge type escape respirator and be trained in
its use. Avoid breathing gas. Use with adequate ventilation. Ventilation nust
be sufficient to limt enployee exposure at or below permissible linmts.
Avoid contact with eyes, skin, and clothing. At high concentrations, chlorine
is corrosive to eyes, skin, and nmucous nenbranes.

4. FI RST Al D MEASURES

| NHALATI ON: I mmedi ately renove t he exposed person upw nd from contam nat ed
area. Contact a poison control center, energency room or physician as soon as
possible as further treatnment will be necessary. If breathing has stopped,
give artificial respiration. If breathing is difficult, give oxygen if

equi pnent and trai ned personnel are available. |If exposed person is
breathing, place in a confortable position. Keep exposed person warm and at
rest until nedical assistance becones available. Effects nmay be del ayed. Rest
is recormended after exposure.

EYE/ SKIN CONTACT: EYE: Renove contact |ens and pour a gentle stream of warm
wat er through the affected eye for at least 15 minutes. Contact a poison
control center, emergency room or physician right away as further treatnent
will be necessary. SKIN. Run a gentle stream of water over the affected area
for 15 minutes. A mld soap may be used if avail able. Contact a poi son
control center, enmergency roomor physician right away as further treatnent
wi Il be necessary.

I NGESTION:  This route of exposure is not applicable.

NOTES TO PHYSI Cl AN:

Excel I ent warning properties force rapid escape fromchlorine gas. Exposure
to high concentrations for a short tine can result in acute respiratory
failure with later conplications being tracheobronchopneunonitis and

pul ronary edema. A person with a severe inhal ation exposure should be
hospitalized and treated as a respiratory enmergency. Any chlorine exposure in
an individual wth conprom sed pul nonary function (COPD) shoul d be regarded
as a severe inhalation and as a respiratory emergency.

5. FI RE- FI GHTI NG MEASURES
FLASH PO NT: Non-Fl anmabl e
EXTI NGUI SHI NG MEDI A: Not appl i cabl e.

SPECI AL FI REFI GHTI NG PROCEDURES: Fire-fighters nmust wear N OSH approved
pressure dermand, self-contained breathing apparatus with full face piece for
possi bl e exposure to hazardous gases. Chlorine containers should be

i medi ately renoved fromthe vicinity of a fire. If they cannot be renoved,
notify firefighters and spray water to cool containers. Do not spray water on
| eaki ng containers. Chlorine will support conbustion. It reacts readily with
hydrocar bons, al cohols, ethers, and sonme netals, possibly with explosive
violence. It will react with (burn) steel containers at tenperatures above
450 deg F.
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6. ACCI DENTAL RELEASE MEASURES

ACTION TO BE TAKEN I F MATERI AL | S RELEASED OR SPI LLED:

| medi ately evacuate all personnel by first noving at right angles to the
wind direction until clear of the exposure area. Only trained personne
wearing N OSH approved, self-contained breathing apparatus or full facepiece
airline respirators with auxiliary SCBA's operated in the pressure/denand
node should be pernmitted to enter area. Never put water on a chlorine |eak
To locate | eak use conmercial amopnia water (26 be) in a squeeze bottle or a
cloth tied to a stick and dipped in amonia water. Wien amonia water is held
near (but not on) a chlorine leak or is sprayed into the air near a chlorine
| eak, a white fog of amonia chloride forms. Care should be taken to avoid
sprayi ng anmoni a water on copper fittings. Personnel wearing full facepiece,
sel f-cont ai ned breathing apparatus should position thensel ves up-wi nd so
escapi ng chlori ne noves away fromthem For leaks in cylinders and ton
containers, rotate cylinder so gas escapes instead of liquid. If possible,
renove to an isolated spot. Enmergency capping kits for cylinders, ton

contai ners, tank cars, and tank trucks include step-by-step instructions and
t ool s.

7. HANDLI NG AND STORAGE

PRECAUTI ONS TO BE TAKEN DURI NG HANDLI NG AND STORAGE

Store in well-maintained, fireproof area away from ot her containers. Keep
away from heat and noisture. Heating could nelt plugs on cylinders and ton
tanks and cause safety valves on tank cars to vent, causing |eaks. Mbisture
(rmore than 150 ppmor water) and chlorine can form hydrochl oric and

hypochl orous aci ds, which are corrosive. Never, place a |eaking container in
wat er or spray |eaking container with water. Make sure piping is dry and free
of contam nation of any type before adnmitting chlorine. Use only dry, oil-
free air (-40 deg F dew point mninum or oil-free nitrogen for purging,
testing for |eaks, or padding. Never tanper with fusible plugs or safety

devi ces on containers; never mani fold containers fromliquid valves. This
product is toxic to fish. Keep out of |akes, streans, ponds, or other waters.
Do not contaninate water by cl eaning of equi pment or disposal of wastes.

8. EXPOSURE CONTROLS/ PERSONAL PROTECTI ON

Exposure Limts:
8- hour Tinme Wighted Average (TWA); 15-m nute Short-Term Exposure Limt
( STEL)

OSHA: The OSHA exposure limt(s) for chlorine: 0.5 ppm TWA. 1 ppm STEL. (1989
Vacated PEL's) 1 ppmceiling.

ACA H: The ACA H exposure limt(s) for chlorine: 0.5 ppm TWA. 1 ppm STEL

ONTARIO The Ontario Exposure limt(s) for Chlorine: 0.5 ppm TWAEV 1 ppm STEV
(Short Term Exposure Val ue)

RESPI RATORY PROTECTI ON:  Use NI OSH approved acid gas cartridge or canister
respirator for routine work purposes when concentrations are above the
perm ssi bl e exposure limts. Use full facepiece respirators when
concentrations are irritating to the eyes. A cartridge-type escape respirator
shoul d be carried at all times when handling chlorine for escape only in case
of a spill or leak. Re-enter area only with NI OSH approved, self-contained
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breat hi ng apparatus with full facepiece.

VENTI LATI ON:  Use | ocal exhaust or general roomidilution ventilation
sufficient to maintain enpl oyee exposure bel ow permi ssi ble exposure linmts.

EYE AND FACE PROTECTI ON: Spl ashproof goggl es.
PROTECTI VE GLOVES: Butyl rubber. Neoprene.

OTHER PROTECTI VE EQUI PMENT: Boots, aprons, or chemical suits should be used
when necessary to prevent skin contact.

9. PHYSI CAL AND CHEM CAL PROPERTI ES

Boi | i ng Point: -29.31 deg F (-34 deg O

Vapor Density (Air=1): 2.67 @70 deg F

Specific Gravity (Water=1): 1.468 liquid @0/4 deg C

pH: Aci di c

FREEZI NG MELTI NG PO NT: -101 deg C

SOLUBILITY (WM. % in water): 0.73 @20 deg C

Bul k Density (kg/ M3): 3.2 grans/liter

VOLUMVE % VOLATI LE: 100

VAPOR PRESSURE: 4996 nm Hy @68 deg F

Evaporati on Rate: NA

HEAT OF SOLUTI ON: Unknown

Physi cal State: Gas under atnosphere conditions or liquid
under pressure.

Qdor: Pungent, irritating.

COLOR: G eeni sh-yel |l ow gas or anber liquid

10. STABI LI TY AND REACTI VI TY
Stability: St abl e.
HAZARDOUS POLYMERI ZATION: WI Il not occur.

| NCOVPATI BI LI TY ( CONDI TI ONS/ MATERI ALS TO AV D):
Excessive heat. Contamination. Organic materials (such as hydrocarbons,
al cohol s, and ethers). Ammoni a. Hydrogen. Am nes.

HAZARDOUS THERMAL DECOWVPOSI TI ON/ COVBUSTI ON PRODUCTS: None known.
11. TOXI COLOd CAL | NFORVATI ON
ACUTE | NHALATI ON LC50: 293 ppm(rat) (1 hour) Mderate toxicity.

CARCI NOGENI CI TY STATUS: This product is NOT listed as a carci nogen or
suspect ed carci nogen by NTP, | ARC, or OSHA

MEDI CAL CONDI TI ONS AGGRAVATED: Ast hma, respiratory and cardi ovascul ar
di sease.

EFFECTS OF OVEREXPOSURE:

ACUTE:
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I ngestion: Not applicable for gas. Liquid could produce severe burns and
injury on contact.

Eye/ Skin: Liquid and concentrated gas could produce severe burns and injury
on contact. Chlorine gas can cause a stinging or burning sensation to the
eyes at concentrations as |low as 3-6 ppm

I nhal ati on: Lethal concentration for rabbits, cats, and guinea pigs based on
30-60 minute exposure = 0.4-0.9 ng/L air (280-630 ppn). Inhalation can cause
coughi ng, sneezing, shortness of breath, sensation of tightness in the chest,
as well as severe restlessness or anxiety, nausea, and vomting. The nose and
throat nmay becone irritated; a stinging and burning sensation nay be
experienced. Inmrediate fatalities can occur as a result of suffocation

Del ayed fatalities can occur as a result of pulnonary edema (fluid in the
lungs). For this reason, rest and i medi ate attention after inhalation is

i nportant. Persons with known cardi ovascul ar or |ung problens should not risk
chl ori ne exposure.

St udi es have been conducted exposi ng human vol unteers to airborne
concentrations of chlorine between 0.5 and 2 ppmfor up to 8 hours. In these
studi es, eight-hour exposures to 1 ppm produced transi ent changes in

pul monary function and increased subjective irritation. Eight-hour exposures
at 0.5 ppm produced no significant change in pulnonary function and | ess
severe subjective irritation

CHRONI C. Repeat ed exposures can result in a loss of ability to detect the
odor of chlorine. Long term exposures nmay cause danage to teeth and
i nflammati on or ulceration of the nasal passages.

A study was conducted on di aphragmcell workers at 25 plants manufacturing
chlorine in North America where exposures ranged from0.006 ppmto 1.42 ppm
with a nmean of 0.146 ppm The study found that these chlorine workers were
not affected in any neasurable way by years of exposure to |ow | evel s of
chlorine. There was no higher incidence of abnormal chest x-rays, abnorma
EKG s or pul nobnary function anong these workers.

12 . ECOLOG CAL | NFORVATI ON

ECOTOXI COLOG CAL | NFORVATI ON

Highly toxic to aquatic life. 0.4 nmg/l (Bluegill) 96-hour TLM LC50. Cold
water fish (trout) - LC50 = 660 microgramliter or 0.006-0.060 ng/L of tota
residue chlorine at different |life stages and for different species. Warm
water fish - LC50 = 0.09 - 0.3 ng/l of total residue chlorine

ENVI RONVENTAL FATE:;
No data at this tine.

13 . DI SPCSAL CONSI DERATI ONS

DI SPCSAL METHOD
Waste material nust be di sposed of in accordance with federal, state,
provincial, and |ocal environmental control regul ations.

14 . TRANSPORT | NFORVATI ON
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Proper Shi ppi ng Nane: Chl ori ne

Hazard d ass: 2.3 (Poi son Gas--Inhal ati on Hazard--Zone B)
Subsi di ary Ri sk: 8 (Corrosive).

UN Nunber : UN1017

Packi ng G oup: Not Applicable

USA- RQ Hazardous Substance and Quantity: 10 I bs. /4.5 kg. (chlorine)
Marine Pol | utant: Regul ar

Addi ti onal |Information: This material is Forbidden for Air Transport.
15 . REGULATORY | NFORVATI ON

USA TSCA: Al conponents of this product are listed on the TSCA I nventory.
EU EI NECS: All components in this product are listed on El NECS

CANADA DOMESTI C SUBSTANCES LI ST (DSL): This product and/or all of its
conponents are listed on the Canadi an DSL.

AUSTRALI A AICS: Al conponents of this product are listed on AlCS

KOREA ECL: Al conponents in this product are listed on the Korean Existing
Chemical s Inventory (KECI).

JAPAN M TI (ENCS): Al conponents of this product are listed on MTI.

PHI LI PPI NES PICCS: All of the conmponents in this product are listed on the
Phi l'i ppi nes I nventory of Chem cals and Chem cal Substances (Pl CCS).

CHI NA | ECSC. Al conponents of this product are listed on the Inventory of
Exi sting Chemi cal Substances in China (I ECSC) or otherw se exenpt.

SARA TITLE 111
SARA (311, 312) Hazard d ass
Acute Health Hazard. Reactive Hazard. Sudden Rel ease of Pressure.

SARA (313) Chenmical s:

Thi s product contains toxic chemical (s) |isted below which is(are) subject to
the reporting requirenent of Section 313 of Title IlIl of the Superfund
Amendnents and Reaut hori zation Act of 1986 and 40 CFR Part 372.
CHLORI NE/ / 7782-50-5

SARA Extrenely Hazardous Substance:
The following materials are listed as Extrenely Hazardous Substances in 40
CFR Part 355: CAS: 7782-50-5//Chemical Nanme: CHLORI NE///TPQ 100 | bs.

CERCLA Hazar dous Subst ance:
The following materials are listed as CERCLA Hazardous Substances in Table
302.4 of 40 CFR Part 302: Chlorine (7782-50-5) RQ = 10 I bs./4.54 kg.

CANADA REGULATIONS (WHM S): O ass A - Conpressed Gas. O ass DIA - Very Toxic
Materials. Class E - Corrosive Mteri al

Fl FRA:
This product is registered with EPA as a pestici de.
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16. OTHER | NFORVATI ON

Q her Informtion:
NSF Drinking Water Treatnment Chemicals Listing - PPG chlorine is certified
for maxi mumuse at 30 ng/L under NSF/ ANSI Standard 60.

For Additional Information:
Contact: MSDS Coordinator - Univar USA
During business hours, Pacific Time - (425) 889-3400

NOTICE

Univar USA expressly disclaims all express or implied warranties of merchantibility and fitness
for a particular purpose with respect to the product or information provided herein, and shall
under no circumstances be liable for incidental or consequential damages.

Do not use ingredient information and/or ingredient percentages in this MSDS as a product
specification. For product specification information refer to a Product Specification Sheet and/or
a Certificate of Analysis. These can be obtained from your local Univar USA Sales Office.

All information appearing herein is based upon data obtained from the manufacturer and/or
recognized technical sources. While the information is believed to be accurate, Univar USA
makes no representations as to its accuracy or sufficiency. Conditions of use are beyond Univar
USA's control. Therefore, users are responsible to verify this data under their own operating
conditions to determine whether the product is suitable for their particular purposes, and they
assume all risks of their use, handling, and disposal of the product or from the publication or use
of, or reliance upon, information contained herein. This information relates only to the product
designated herein and does not relate to its use in combination with any other material or in any
other process.

END OF MSDS
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