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e 7T AME: CHLORINE, LIQUID : -
(: sCctive Laze: 12/04/36 Date Peainted: 10/14/827 MED: 01122
HEREDTENTS:
Zhlorine . CASH NO778Z-50-5 S9,6%
Nitrogen oxide CASHE O1G102-44—0 0O.2%
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maicates A tracemart of The Dow Chemical Company

Thisg document is prepared pursuant to the OSHA Hazard
Communication Standard (292 CFR 1910,1200)., In addition, other
zubstances not 'Hacardous' per this 0SHA Standard may be
listed. Wheres proprietary ingredient shows, the identity

nay be mape availlable as provided i1in this standard.

=HVEICAL CATA:

ZOILING POINT: -29.3IF (-3I4C)
'OF TmEZII; 0 80 me1g @ ABF, T0OC
AF DENSITY: 2.49 @ I2F,0C

3 WAT

wF:  W.727g/10ug HZ0 @ ZO0C

H i.47 @ TZF, 0OC; S3.2 pesira

SFFEARANCE:  Amber color; liquified gas under pressure;
vaporizes to greenish - yellow gas.

ODOR: Fungent odor.

(: FIRE AND EXFLOSION HAZARD DATA:
)

rLASH FOINT: None
METHOD USED: Not applicable

~LAMMABLE LIMITS
LR Not aperlicable
JFL: Mot applicable

Z—RKTINGUISHING MEDIA: Chlorine will react or cause reducing
materials to burn without oxygen. Water is effective only
A% a cooling media to reduce the reaction rate, however, water
should not be applied directly to the chlorine leak. Where
practical attempts should be made to reduce the available
reactants through the isolation of the reaction from the
cthemical supply. This should be attempted only by properly
trained personnel using prescribed protective equipment.

FIRE % EXFLOSION HAZARDS: May react to cause fire and/or
2%P1O%10N upon contact with many organic compounds, ammonia,

hydrogen, or many metals, and with all metals, including steel,
2T s1EvaTec Lemperaiures.

FIRE-FIGHTING EQUIFMENT: A positive pressure self-contained
breathing apparatus for respiratory protection and protective
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AE: CHLORINE. LIQUID -

Lad Tane: 12,048,868 Date Franted: 10/714/87 MSD: 031122
SMOREDIENTS:

“hlorine CASH# NO7782-50~5 F9.46%
St ogen oxide CAS# O10102-44-0 . 0O,2%
This document is prepareg pursuant to the OSHA Hazard
ommunication Stanagard (29 CFR 1910.1200). In addition, other

sunstances not *'Hatardcocus'® per this 0SHA Standard may be
tisted. Where proprietary ingredient shows, the identity
nay be maoce available as provided in this standard.

“ZICAL CATA:

S0ILING FOINT: <29.3F {(-340C)

«f whEzzy 82 ner1g A &QF, TOC

-aF DENSITY: 2.4%9 @ T2F,0C

o. IN WATER:  0.73g/100g H20 @ 200

IF. BRAVITY: 1,47 @ I2F, OC; S3.2 psia

QFFEARAGNCE:  mamber color; liquitied gas under pressure;
vaporizes to greenish - yellow gas.

ODOR: Fungent odor.

FIRE AND EXFLOSION HAZARD DATA:

None
Not applicable

~LASH FOINT:
SETHOLD USED:

“LAMMAEBLE
Not
MOt

LIMITS
aprprlicable
applicable

—
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ZAKTINGUISHING MEDIA: Chlorine will react or cause reaucaing
materials to burn without oxygen. Water is effective only
25 a cooling media to reduce the reaction rate, however, water
should not be applied directly to the chlorine leak. Where
practical attempts should be made to reduce the available
reactants through the isolation of the reaction from the
chemical supply. This should be attempted only by properly
trained personnel using prescribed protective equipment.

FIRE % EXFPLOSION HAZARDS: May react to cause fire and/or
uplosion upon contact with many organic compounds, ammonia,
hydrogen, or many metals, and with all metals, including steel,

T zisvaned a2mperacures.

rIRE-FIGHTING EQUIPMENT: A positive pressure self-contained
breathing apparatus for respiratory protection and protective

rued on Faae )
. indicates a tracemark of The Dow Chemical Company

DO A 061223
CONFIDENTTAL




\
\
|
\
| TEOOLTT NARE: THUIIINE, LICUID

(l wm-vve Dates 12/704/,86 Sate Franted: 10O/14/37 MED: THI122
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N AAZARD LATA: (CONTINUED:
clothing.
<, TEACTIVITY DATA:

STABILITY: (CONDITIONS TO AVOID) Avoid proximity to flammable
materials i1ncluding chemicals.

INCOMPATIRILITY: (SFECIFIC MATERIALS TO AVOID) Many orcanic
compounds, ammonia, hydrogen, moist or hot steel, and many
metals. May react explosively with some organics under
confinement.

-“4ZARDOUS DECOMPOSITION =RODLICTS:  None.

~AZARDOUS FOLYMERIZATION: Wi1ill not occur.

INVIRONMENTAL AND DISFOSAL INFORMATION:

L
-

ACTION TO TAKE FOR SFILLS/LEAKS: Move unprotected personnel
cross—wind to & clear area. Do not use water directly on a
chlorine leak. A fog nozzle may be used to absorb gas. The

! leak should be isolated or controlled by trained personnel
using prescribed protective equipment.

DISFOSAL METHOD: Prior to disposal, the active chlorine must be
reauced o+ destroyed. Chlorine may be absorbed in dilute
solutions of caustic (NaDH), soda ash (NaZC03)., or hvdrated
lime (Ca(OH)Z). Caustic and soda ash solutions should contain
approximately 3 pounds per gallon, lime 1 pound per gallon, for
i pound chlorine. Local, municipal or state authorities should
be contacted for disposal of resultant product.

4. HEALTH HAZARD DATA:

ZYE: May cause severe irritation with corneal injury which may
result in permanent impairment of vision, even blindness.

ZHIN CONTACT: Short single exposure may cause severe skin burns,
ZHIN ARSCRFTION: The dermal LDSO has not been determined.

UBEETION: ingestion is unlikely due to physical state.

INHALATION: A single brief (minutes) inhalation exposure to
easily attainable concentrations may cause serious adverse

rinued on Fage T)
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(: vosvye Dates 12/704/86 sate Frinted: 10/14/87 MED: L1122

AND 2XFLOSION ~AZARD CATA: (CONTINUED:
clothing.
TELLTIVITY DATA:

STARILITY: (CONDITIONS TO AVOID) Avoid proximity to flammable
materials including chemicals.

INCCOMFATIBILITY: (SFECIFIC MATERIALS TO AVOID) Many organic
compounds, ammonia, hydrogen, moist or hot steel, and many
metals. May react explosively with some organics under
centinement.

~&LIAFRDOUS DECOMRPOSITION FEOTUCTS: None.
~RLHRDOUS POLYMERIZATION: Wi1iil not occur.
3. TINVIFONMENTAL AND DISFOSAL INFORMATION:

ACTION TO TAKE FOR SFILLS/LEAKS: Move unprotected personnel
cross—wind to a clear area. Do not use water directly on a
(: chlorine leak. A fog nozzle may be used to absorb gas. The
. leak should be isolated or controlled by trained personnel
using prescribed protective equipment.

CISFOSAL METHOD: Prior to disposal, the active chlorine must be
reauced or destroyed. Chlorine may be absorbed in dilute
=nlutions of caustiz (NaOH), soda ash (NaZCD3), or hvdrated
iime (Ca(OH)Z). Caustic and soda ash solutions should contain
approximately 3 pounds per gallon, lime 1 pound per gallon, for
i pcuna chiorine. Local, municipal or state authorities should
be contacted for disposal of resultant product.

&. HEALTH HAZARD DATA:

ZYE: May cause severe irritation with corneal injury which may
result in permanent impairment of vision, even blindness.

P - N

ZkIN CONTACT: Short single exposure may cause severe skin burns.
ZHIN ABSCGRFTION:  The dermal LDSO has not been determined.
MBEETION: ingestion is unlikely due to physical state.

INHALATION: A single brief (minutes) inhalation exposure to
easily attainable concentrations may cause serious adverse

t:nued on Fage 3)
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FRODILCT NAME: CHLDRTNE, LIQUID

(:. wctive Date: 12/04/86 Date Frinted: 10/14/87 M&ED: ©01122

n.  HAEALTH nAZARL 0ATA: (CONTINUED)

effects, even death. Eucessive exposure may cause severe
irriTation to upper respiratory tract and lungs and may cause
lung 1nyury. The LCS50 for mice was 137 ppm and for rats 2923
ppm for 1 hour.

SYSTEMIC ¥ OTHER EFFECTS: Excedésive exposurs may cause liver,
lung and kidney effects, severe irritation to upper respiratory
tract and lungs, and lung injury. Excessive exposure to
chlorine gas has been known to also cause erosion of tooth
enamel. No evidence has been found that chlorine is a
carcinogen. Limited data suggests that chlorine is not
teratogenic but may be slightly embryotoxic when administered
at hich cdoses in drinking water to ore=gnant rats. Tn animal
studies, has been shown not to interfere with reproduction.
Resuits of mutagenicity tests 1n animals have been negative.
Has been shown to have mutagenic activity in bacteria.

7. FIRST AID:
EYES: Immediate and contipuous irrigation with flowing water for
at least 7O minutes is imperative. Prompt medical consultation

is essential.

EKIN: Hash off in flowing water or shower. Remove contaminated
clothing immediately and launder before reuse.

TNGESTICN: No adverce esffects anticipated by this route of
expasure due to gaseous state.

INHALATION: Remove to fresh aitr. I+ not breathing, give

mouth-to-mouth resuscitation. If breathing is difficult, give

oXygen. ~all a physician.

. . e
NOTE TO FPHYSICIAN: 14 burn is present,; treat as any thermal “*hrﬁﬁ

burn, after decontamination. Excellent warning properties

s

force rapid escape from chlorine gas; thus most inhalations are

mild to moderate. If escape is not possible, .exposure to hxsh;
concentrations for a very short time can result in dyspnea,
hemoptysis and cyanosis with later complications being
tracna2ooranchopneumonitis and pulmonary edema. Oxygen,
intermittent positive pressure breathing and aerosoclized
bronpcr-dirlators are of therapeutic value in the light to
moderate inhalation. A severe inhalation should be
hospitalized and treated as a respitratory emergency. Any

chlorine inhalation in an individual with compromised pulmonary

(: ttinued on Fage 4)
rn. Indicates a trademark of The Dow Chemical Company
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= AEALTH msIARD DATA: (CONTINUED)
effects., even death. Eicessive exposure may cause severe sl

SYSTEMIC & OTHER EFFECTS:

7. FIRST AID:

(

Sk

TNGESTICN: No adverce effects anticipated by this route of

INHALATION: Remove to fresh air. If not breathing, give

EYES: Immediate and continuous irrigation with flowing water for o~

irritation to upper respiratory tract and lumngs and may cause

lung 1njury. The LCS0 for mice was 137 ppm and for rats 293
ppm +or 1 hour.

Excessive exposur2 may cause liver,
lung and kidney effects, severe irritation to upper respiratory “3F=7
tract and lungs, and lung injury. Excessive exposure to
chlorine gas has been known to also cause erosion of tooth
enamel. Mo evidence has been found that chlorine is a ey
carcinogen. Limited data suggests that chlorine is not e
teratogenic but may be slightly embryotoxic when administered g
a2t high :doses in drinking water to pregnant rats. In animal
studies, has been shown not to interfere with reproduction.
Resuits of mutagenicity tests 1n animals have been negative.
Has been shown to have mutagenic activity in bacteria.

¥ r»~
at least 70 minutes is imperative. Prompt medical consultation T
igs essential. .t

IN: iJash off in flowing water or shower. Remove contaminated
clothing immediately and launder before reuse.

exposure due to gaseous state.

-
. . ", gt S,
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R Rt 5 SR
mouth-to-mouth resuscitation. If breathing is difficult, give’ ~ERE
oiygen. Zall a physician.

- P i
< . ey
NOTE TO PHYSICIAN: If burn is present, treat as any thermal :mﬁ%ﬁé%
burn, after decontamination. Excellent warning properties - %ﬂ@%ﬁé&
force rapid escape from chlorine gas; thus most inhalations are W
mild to moderate. If escape is not.possible,..exposure to hxshyggggiﬁﬁf-
concentrations for a very short time can result in dyspnea,
hemoptysis and cyanosis with later complications being "”3§ﬂm“
tracheooronchopneumonitis and pulmonary edema. Oxygen, s
intermittent positive pressure breathing and aerosolized o g
oroncnodilators are of therapeutic value in the light to
moderate inhalation. A severe inhalation should be :‘*W\jr“,:

g;.|t1nued on Paae 4)
. Indicates a trademark of The Dow Chemical Company

hospitalized and treated as a respiratory emergency. Any o
chlorine inhalation in an individual with compromised pulmonary
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SRODUCT NAME: CHLORINE, _i1GQUID

(~ sctaive Date: 12/04/86 Date Frinted: 10/14/87 MSD: O0O1122

7. F1IRST AID: (CONTINUED)

function (COFD) should be regarded as a severe inhalation and a
respiratory emergency.

3. HANDLING FRECAUTIONS:

EXFOSURE GUIDELINE(S): ACGIH TLV is 1 ppm TWA; the STEL is =
ppm. The OSHA FEL is 1 ppm ceiling.

VENTILATION: Control airborne concentrations below the exposure
guideline. Use only with adequate vent:ilation. Local exhaust
ventilation may be necessary for some operations. Lethal
concentrations may exist in areas with poor ventilation.

RESFIRATORY FROTECTION: Atmospheric levels should be maintained
beiow the exposure guideline. When respiratory protection is
required for certain operations, use an approved air-purifying
respirator.

SKIN PROTECTION: Use protective clothing impervious to this
material. GSelection of specific items such as gloves, boots,
! apron, or full-body suit will depend on operation. Safety
shower should be located in immediate work area. Remove con-— .
taminated clothing immediately and launder before reuse. =

EYE PROTECTION: Use chemical goggles. If vapor exposure causes
eye irritation, use a positive pressure full-face respirator.
. Eye wash fountain should be located in immediate work area.

.

9. ADDITIONAL INFORMATION: o ' e TR

SPECIAL PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: No © T e
attempt shouid be made to handle or store chlorine without a
complete review of the chlorine manual, available from the
Chlorine Institute, Inc., New York. YU T

PR

MSDS STATUS: Revised 2, 3, 5, &, 7, and 8. *m“r“'-iw;

Information Herein Is Given In Good Faith, But No Warranty,
%, .ress Or Implied, Is Made. Consult The Dow Chemical Company
For Further Information. =

gﬁ Indicates a trademark of The Dow Chemical Company
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=SRODUCT NaME: CHLORINE, _IQUIT -
‘ :ctive Date: 1Z/04/86 Date Printed: 10/14/87 MSD: 001122

. FIRST AID: (COMTINUED)

function (COFD) should be regarded as a severe inhalation and a
respiratory =mergency.

3. HANDLING FPRECAUTIONS:

EXPOSURE GUIDELINE(S): ACGIH TLV is 1 ppm TWA; the STEL is =
ppm. The OSHA FEL is 1 ppm ceiling. )

VENTILATION: Control airborne concentrations below the expnsure o
guideline. Use only with adequate ventilation. Local exhaust
ventilation may be necessary for some operations. Lethal
concentrations may exist in areas with poor ventilation.

RESFIRATORY FROTECTION: Atmospheric levels should be maintained
peiow the exposure guideline. When respiratory protection is
required for certain operations, use an approved air—-purifying
respirator.

SKIN PROTECTION: Use protective clothing impervious to this
material. Selection of specific items such as gloves, boots,
| apron, or full-body suit will depend on operation. Safety
‘ shower should be located in immediate work area. -Remove con- SEUES
taminated clothing immediately and launder before reuse. s

EYE PROTECTION: Use chemical goggles. If vapor exposure causes *
eye irritation, use a positive pressure full-face respirator.
Eye wash fountain should be located in immediate work area.

| 9. ADDITIONAL INFORMATION: o c - e

R L I BT -
SFECIAL FRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: No ""ﬂéﬁ??w
atrempt shouid be made to handle or store chlorine without a

| complete review of the chlorine manual, ava;lane frpm the oo F
} Chlorine Institute, Inc., New York.. '

- ga M } ' RN

MSDS STATUS: Revised 2, 3, 5, 6,7, and 8. ‘*’"’"“"‘W’“@"‘?“"’“" ‘ e il
- B *wW ;

7~ Indicates a trademark ot The Dow Chemical Company

(’ Information Herein Is Given In Good Faith, But No Warranty,

£x, »ess Or Implied, Is Made. Consult The Dow Chemical Company
; For Further Information. ~
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