The MSDS format adheres to the standards and regul atory requirenents
of the United States and nay not neet regulatory requirenents
in other countries.
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CARBON DI OXI DE
6077CR Revi sed 29- AUG 1993

Mat erial ldentification

Cor por at e MSDS Nunber . DU000324

CAS Number . 124-38-9

Formul a . C2

Mol ecul ar Wi ght . 44.01

CAS Nane . CARBONI C ANHYDRI DE

Tradenanmes and Synonymns

CARBONI C ACI D ANHYDRI DE
CARBONI C ACI D GAS
CARBONI C ANHYDRI DE
CARBON OXI DE ( CCR)
CARBON DI OXI DE ( GAS)
000653

Conpany ldentification

MANUFACTURER/ DI STRI BUTOR
DuPont Chem cal Sol utions Enterprise
1007 Market Street
W m ngton, DE 19898

PHONE NUMBERS
Product Information : 1-800-441-7515 (outside the U S.
302-774-1000)
Transport Emergency : CHEMIREC 1-800-424-9300(outside U.S.
703-527-3887)
Medi cal Emer gency . 1-800-441-3637 (outside the U. S
302-774-1000)

Conponent s

Mat eri al CAS Number %
CARBON DI OXI DE 124-38-9 99
TRACE CONTAM NANTS

CARBON MONOXI DE 630-08-0

NI TROGEN 7727-37-9
METHANE 74-82-8
HYDROGEN 1333-74-0

METHANCL 67-56-1
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Potential Health Effects

Frostbite may occur on skin contact with solid or liquid
carbon di oxide. As the concentration of carbon dioxide
i ncreases from2% effects of overexposure becone nore
evident. Nausea, headache and weakness are initially
observed, but as the concentration increases to about
20- 30% unconsci ousness, convul sions and death may occur
Car bon di oxide is heavier than air and can be trapped in
tanks or | ow places posing hazards of asphyxiation.

HUVAN HEALTH EFFECTS

Skin contact nmay cause frostbhite upon contact with solid or
liquid. |Inhalation my cause nonspecific disconfort, such
as nausea, headache, or weakness at concentrations of 2%
carbon dioxide during mld exertion; carbon dioxide is
weakly narcotic at 3% w th decreased hearing acuity,

i ncreased bl ood pressure, and respiration. Hi gher
concentrations (7-10% may produce dizzi ness, sweating,

restl essness, headache, confusion, incoordination, and |oss
of consci ousness. Exposure to 1.5%continuously for 42 days
di d not show neasurable effects in physiological or
psychonot or perfornance. Changes in EKG have been noted for
exposures at or above 6% for 6-8 minutes, but exercise
during inhalation of 2.8%did not result in cardiac changes.
Exposures to concentrations of 11-13% produce

unconsci ousness after 8-23 minutes. Exposures to
concentrations of 20-30% produce unconsci ousness,

convul sions and death in |less than one mnute. Most serious
acci dents invol ving carbon dioxide resulted from

asphyxi ation due to oxygen deficiency.

Carbon dioxide is present in the atnmosphere at approxi mately
300 ppm It is a nornmal body constiuent and respiratory
stimul ant.

Carcinogenicity Information

None of the conponents present in this material at concentrations

equal

to or greater than 0.1% are |listed by I ARC, NTP, OSHA or ACGE H

as a carcinogen.

First Aid
| NHALATI ON
If large ambunts are inhaled, renove to fresh air. |If
not breathing, give artificial respiration. |f breathing

is difficult, give oxygen. Call a physician
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(FI'RST Al D MEASURES - Conti nued)

SKI N CONTACT
Flush area with | ukewarmwater. Do not use hot water
If frostbite has occurred, call a physician

EYE CONTACT
In case of contact, inmmediately flush eyes with plenty of
water for at least 15 minutes. Call a physician

| NGESTI ON
Ingestion is not considered a potential route of
exposur e.

Fl ammabl e Properties
Nonf | anmabl e i nert gas.
Fire and Expl osi on Hazards:

Carbon dioxide is used as a fire extinguisher. However, it
may support comnbustion of sone reactive nmetals such as
magnesi um or sodi um

It is not effective for use on fires involving chenicals
that have their own oxygen supply (i.e., cellulose nitrate);
or on fires involving reactive nmetals (such as, potassium
sodi um magnesi um alum num titanium and zirconium, or
their hydrides as these materials can deconpose carbon

di oxi de.

Exti ngui shing Medi a
Use nmedi a appropriate for surrounding material
Fire Fighting Instructions

Wear sel f-contained breathing apparatus. War full protective
equi prent .

Keep personnel renmoved and upwi nd of fire.

Saf eguar ds (Personnel)

NOTE: Revi ew FI RE FI GHTI NG MEASURES and HANDLI NG ( PERSONNEL)
sections before proceeding with clean-up. Use appropriate
PERSONAL PROTECTI VE EQUI PMENT during cl ean-up

Evacuat e personnel, thoroughly ventilate area, use self-contained
br eat hi ng appar at us.
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Handl i ng (Personnel)
Avoi d breathing vapors or mist.

Avoi d contact of liquid or solid with eyes, skin, or
cl ot hi ng.

Handl i ng (Physi cal Aspects)
Do NOT puncture.
St or age

Keep container in a cool place. Store below 54 C (129 F). Store
inawell ventilated place. Store in a cool place.

Engi neering Controls

Use sufficient ventilation to keep enpl oyee exposure bel ow
recommended exposure limts.

Personal Protective Equi prment
EYE/ FACE PROTECTI ON
Wear safety glasses. War coverall chem cal splash goggl es
and face shield when possibility exists for eye and face
contact due to splashing or spraying materi al
RESPI RATORS
Use a positive pressure air-supplied respirator if
concentrations nmay exceed exposure limts. Air-purifying
respirators are i nadequate for this nmaterial
PROTECTI VE CLOTHI NG
Wear thernmally protective clothing, such as gl oves, apron
boots, or whol e bodysuit made as appropriate to prevent
frostbite when handling liquid carbon dioxide.

Exposure Cui del i nes
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Exposure Limts
CARBON DI OXI DE

PEL (OSHA) : 5000 ppm 9000 nmg/n8, 8 H. TWA

TLV  (ACA H) : 5,000 ppm 9,000 ng/nB, 8 H. TWA
STEL 30, 000 ppm 54,000 ng/n8

AEL * (DuPont) : None Established

* AEL is DuPont’'s Acceptable Exposure Limt. Were governnentally
i mposed occupational exposure limts which are | ower than the AEL
are in effect, such imts shall take precedence.

Physi cal Data

Boi | i ng Poi nt : -79 C(-110 F) @760 mm Hg Sublines
Vapor Pressure : 844-856 MmHg @21 C (70 F)
Vapor Density :1.65 (Air = 1.0)
at 21 deg C (70 deg F) at 760 nm Hg
Freezi ng Poi nt . -56 C(-69 F) at 75.1 psia
% Vol atil es : 100 W% @0 C (32 F)
Solubility in Water : 88 W% @20 C (68 F) at 760 mm Hg
Qdor : Odorl ess
Form : Gas, liquid
Col or : Colorless
Specific Gravity : 1.53 @21C (70F)
Density : 97.5 Ib/ft3 (1,562 kg/ nB)
Sol vent
Solubility : Soluble in al cohol, acetone,

hydr ocar bons, and nost organic |iquids.
Physi cal Hazards

Car bon di oxide is heavier than air and can be trapped in
tanks or | ow places posing hazards of asphyxiation.

Dry carbon dioxide gas can be handl ed with nost structural
materials. Mist carbon dioxide gas is corrosive by its
formati on of carbonic acid. For these applications, 316,
309, and 310 stainless steels nay be used as well as
Hastelloy A, B, & C and Monel. Ferrous nickel alloys are
slightly corroded.

Chemical Stability

Stabl e at normal tenperatures and storage conditions.
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(STABI LI TY AND REACTIVITY - Conti nued)
I nconpatibility with Gther Materials

I nconpatible with alkali netals (sodium potassium and
[ithium. These nmetals nay react with carbon di oxi de under
severe conditions.

Deconposi tion
Deconposition will not occur.

Hazar dous gases/vapors produced are carbon nonoxi de and
oxygen when heat ed above 1,700 deg C (3,092 deg F).

Pol yreri zati on
Pol yneri zation will not occur
Q her Hazards

Car bon di oxi de causes vi ol ent pol ynerization of
acryl al dehyde or ethyleneimne. This weakly acidic nmateria
will react with alkaline materials to form carbonates and
bi car bonat es.

An expl osi on can occur when carbon di oxi de contacts m xtures
of sodi um peroxide in the presence of netals; ethylenein ne
(expl osi ve pol ynerization).

Al so inconpatible with: acryl al dehyde, exothernic

pol yrmeri zati on; barium peroxi de, incandescent reaction
cesium oxi de, ignition; diethyl magnesium ignition
hydrazi ne, deconposition; netal acetylides, ignition or
i ncandescence; netal hydrides, reduction reaction

pot assi um potassi um sodi um al |l oy, sodi um are

i mpact - sensitive.

Ani mal Dat a

A five-hour exposure by inhalation to 30% carbon di oxide
wi t h adequat e oxygen caused no deaths in rats.

Effects in aninmals of single doses by inhalation
(approximately 10% include increased respiration rate,

i ncreased heart rate and mld narcotic effects. |If exposed
to concentrations above 30% both respiration and heart rate
are decreased; reversible pul nonary edema has been noted in
some animals. Concentrations above 40% nay cause

unconsci ousness and death. Effects in animals fromrepeated
exposures include increased incidence of kidney

cal cification.
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(TOXI COLOG CAL | NFORMATI ON - Conti nued)
Tests in sone aninmals at 6% and 13% conti nuous exposures to
carbon di oxi de indicate that the conpound may have
devel opnental toxicity. Exposures to concentrations of

approxi nately 35% car bon di oxi de (adequate oxygen) have
produced testicul ar effects.

Ecot oxi col ogi cal I nformation
Aquatic Toxicity
Lethal limts, trout and tench: 100-200 ng/L

Wast e Di sposa

Treatment, storage, transportation and disposal nust be in
accordance with applicable Federal, State, and |oca
regul ati ons.

Shi ppi ng I nformation

DOT/ | MO

Pr oper Shi ppi ng Nane : CARBON DI OXI DE
Hazard d ass : 2.2

UN No. : 1013

DOT/ | MO Label : NONFLAMVABLE GAS

Shi ppi ng Cont ai ners
Pi pel i ne

U S. Federal Regul ations

TSCA I nventory Status . Reported/Included.

TITLE 111 HAZARD CLASSI FI CATI ONS SECTI ONS 311, 312
Acut e . Yes

Chronic : No

Fire : No

Reactivity : No
Pressure . Yes
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( REGULATORY | NFORMATI ON - Cont i nued)
LI STS:

SARA Extrenely Hazardous Substance -No
CERCLA Hazardous WMateri al -No
SARA Toxi ¢ Chem cal - No

NFPA, NPCA-HM S

NPCA- HM S Rat i ng
Heal t h

Fl ammability
Reactivity

OO

Personal Protection rating to be supplied by user dependi ng on use
condi ti ons.

The data in this Material Safety Data Sheet relates only to the
specific material designated herein and does not relate to use in
conbination with any other material or in any process.

Responsi bl e for MSDS : MsSDS Coor di nat or

> . DuPont Chemical Solutions Enterprise
Addr ess . WImngton, DE 19898
Tel ephone : (800) 441-7515

This information is based upon technical information believed to be
reliable. It is subject to revision as additional know edge and
experience i s gained.

End of MSDS



