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1. PRODUCT AND COMPANY IN P‘ORMATIBN

" CHEMICAL NAME; CLASS: CARBON DIOXIDE

SYNONYMS: Carbon Aphytiide; Carbonic Acld Gas; Carbanie Anhydride; Garbon Digxide USF,
Carbon Dioxide, Refrigerated Liquid; Dry lce

CHEMICAL FAMILY NAME: Acid Anhydride

FORMULA: COz

Document Number: 10040
PRODUCT USE: For carbonation, chilling and freezing, medical,

inerting, pH controt, fire protection, and ’

general analg,dlcal!ﬂyntheﬂc

chamicai uses.

| AIR Llauu::aﬁ

MANUFACTURED/SUPPLIED FOR:

ADDRESS: 2700 Post Oak Drive
: Houston, TX 77056-8229
|EMERGENCY PHONE: CHEMTREC: 1-800-424-9300

| BUSINESS PHONE:
General MSDS Information 1-713/896-2696
_Faxon Demand; _ 1-800/231-1366
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EMERGENCY OVERVIEW: Carbon Dioxlide is a colorless, odorless gas, or 4 colorlass, odortess liquid in a high-
pressure cantainer. Ovar-exposure to Carbon Dioxide cen inorease respiration and heart rate, possibly rosulting
in circulatory insufficiency, which may lead to coma and death. Al concentrotions between 2 and 10%, Carbon
Dioxide can cause nausea, dizzinoss, headache, mental confusicn, increased blood prassure and respiratory
rate. Exposure to Carbon Dioxide can also cause asphyxiation, through digplarament of oxygen. [f he gas
canceniration reaches 10% or more, suffocation can occur yeithin minutes, The liquid wilt rapidly boil to the gas at
standard temperaturos and pressures.  Contact with fhe cold gas can cause freezing of exposod ussue.
Moistura in the @i could lead to the formation of carbonic acid which can be Irmtating to the eyes, All forms of
Carbon Dioxide are non-combustible.

SYMPTOMS OF OVER-EXPOSURE BY ROUTE OF EXPOSURE: The most significant routes of over-exposure for
thig gaa nre by inhatation, snd skin of aye contacl. Symploms of such oxposure ara as follows.

INHALATION: Carbon Dioxide is an asphyxiant and & powerlul cerebral vasodilalor, 1fthe concentration of Carbon
Dioxide reaches 10% or more, suffoeation car occur within minutes. Al concontrations between 2 and 10%, Cerbon
Dioxide can cause nausea, dizziness, headache, mental confusion, Increased blood pressure and rospiratory rate,
Carbon Dioxide initially stimulntes respiratien and then causes respliatory deprassion. High concentrations result
In nercosis. Repealed inhalation of low concentrations (3-5%) have no known pormanent harmiul efteats.
Symptoms In humans are a3 foliows:

% Shght increass in braathing rate.

2% Brealhing rate increasas 1o 50% above normal level. Frolonged exposurg can cause
headache, Urednoss,

3% Breathing Increases to twice normal rate and becomos labored, Weak narcotic effect,
Impaired hearing, headache, increnwe in blood pressure and pulse rate.

4-5% Breathing Increases to approximalaly four timea normal rata, symptoms of intoxicaticn
become evident and slight choking may bo fali.

6-10% Characterislic shaip odor noticoable.  Very labered breathing. headache, visual

impairment and ringing in the eare. Judgment may be impaired, followed within minutes
by losa of consclousness.
£0-100% Unconsciousness oceurs more tapidly nbove 10% leval, Profonged exposure o high
concentrations may evantially result in death from asphyxiation
High concentrations of thia gag can alse cause an oxygen-deficlent envircnmant. However, the asphyxiating
propertier of Garbon Dioxide will be: raached before oxygen-deficiency is & faclor.
CONTACT WITH SKIN or EYES: Contact of the cold gas with tha skin cen lead to frastbiie of darmatitis (red,
oracknd, iritated skin), depending upon concentration and duration of exposure, Contact of the cold gas, or solid dry
fce with the eyes can cause pain, redness, bums, and severg exposure could cause blindness,
OTHER POTENTIAL HEALTH EFFECTS: Symploms of frostbite Include charge in skin color to while or grayish=
yallow, The pain after contact with cold gns can quickly subside. Moisture in the: alr could lead fo the formation of
earbonic ncid, which can ba irdtating to the eyes,
HEALTH EFFECTS OR RISKS FROM EXPOSURE: An Explonation In Lay Terms. Over-oxposure 1o Carbon
Dioxide may cause the following health effacls:
AGUTE: Carbon Dioxide is an asphyxiant and a powerful cerebral vasadilator, Inhaling large quantities causes
rapld circulatory ingufficinncy, which can lead to coma of death, Al low eonoantrations, inhalation of Carbon Dioxide
ean cause nausen, dizziness, visual disturbancos, shaking, headache, mental confusion, swealing, increased
hearibeat, and elevated blaad pressure and respiratory rale, High concentrations of the gas In alr may cause eyn
irritation. Gontact with the eyes can causs damage Io the retina! ganglien cells.
CHRONIC: Thero are currenlly no known adverse heallh eflects associated with chronic exposure 1o 1his gas.

TARGET ORGANS: ACUTE: Resplratory syslam; central nervous system, 8yes, CHRONIC, None known,
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3, COMPOSITION and INFORMATION ON INGREDIENTS

CHEMICAL NAME CASHE wiol % EXPOSURE LIMITE "LMR
g T
ATGHTLY OSHAPEL | NIOSH DTHER
TR STEL Twa aTEL IDLH
o .E?:.“ E" ppm H"h pp‘“ ___Eﬂf.ﬂ_“#_-m
Carbon Oicxda 124-30.8 | > 9nsYn 6000 20,000 5004 30,000 40,600 | HIGSH REL:
o0 [Vocatad TWA = 001
neatod | V980 PEL) STEL = 30,000 {caimg)
1080 PEL) NFG-MAK
TWA = 5000
PEAK = 2e8M48K, G0 min.
manysntany vahio

. < 0.5% ot af the tine mnpurdias 1y s produet conbibue agnlficantly 1o he hazards pasosinied

HARAATIT mpLr with 1he product. A8 pertinant faeard information hins boen provided n ihts documant, por the

requliements of the Fedarat Occapational Safety and Heuth Administration Stardard (20

CFR 1910,1200), U5, Statn oquivoient Standards end Caradian Workpinee Hazardous

Materiala ldentificatian System Brandurdds (CPR 4} i

Thie matarinl (s classifisd ns hazardous under OSHA regulations in the United States and the WHMIS in

Canada.

HNE = Mot Estnblishnt Gt Saction 15 lor Defintions of Torms Uaed.

MOTE (13 ALl WHIIS requirad information |s 'nchuded in spproprisle 3eSUons basad on e ANSI| 2460.1-2004 formel. Ths produnt bus been
clansifivd in zecordance wiih the hazard erftena of the CPR and tho MEDE contalns all the Infermation ragulred by the CPR,

---------- 4. FIRST-AID MEASURES

RESCUERS SHOULD NOT ATTEMPT TO RETRIEVE VICTIMS OF EXPOSURE TO THIS PRODUCT
WITHOUT ADEQUATE PERSONAL PROTECTIVE EQUIPMENT. At a minimum, Self-Contained
Breathing Apparatus cquipment should be worn.

Remove victtm(s) to fresh alr, a8 quickly as possible. Trained peraonnel should administer supplomental oxygen
and/or cardio-pulmanary resuscitation, If nesessary, Victim(s) must be taken for madical attention. Rescuars should
be taken for medical attention, if necessary. Take sopy of label and MSDS to physiclan or other health professions
with vietim(a).

SKIN EXPOSURE: Remove imy clothing that may restrict ciroulation to any frozen araa. Do nat rul: frozen pars as
lissue damage may ocour, As soon as practicable, place any affected aren in warm water bath  which has a
temperature that does not excesd 105°F {40°C), NEVER USE HOT WATER. NEVER USE DRY HEAT. If nrea of
frostbile is exionsive, remove olothing while showeting with warm water, I wam watar iz not avoilable, or is
impractical to use, wrap the affected pariy gently In blankets. Altarnativoly, If tha fingers or hands are froatbitlon,
placo the affected area of the Lody in the armpit. Encourage victinm 1o gently exercise the affectod part while baing
warmed. Seek immediate madical altention.

Frozen tigsue la painloss and appeara waxy, with a pessible yellow color. Frozen tissue will become swollen, painful
and prono 1o infaction when thawed. If the frozen part of the body has been thawed by the fimo medical altention
has been obtained, covar the area with a dry starile drassing.and a large bulky preteclive covering.

EYE EXPOSURE: I iritalion of the aye developa after exposure to gas, open victim's eyes while under gentio
running water. Use sufficient forcs (o open eyelids, Have victim “roll” oyos. Minimum flushing is for 15 minutes,
Saek medical assistance immediately, preferably an ophthalmologlst.

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE. Pre-existing rospliatory conditions may be agaravated
by over-exposure 10 this producl,

RECOMMENDATIONS TO PHYSICIANS: Troat symploms and reduce pver-exposuro.
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5. FIRE-FIGHTING MEASURES

FLASH POINT. Not applicable,
AUTOIGNITION TEMPERATURE: Not applicable.
FLAMMABLE LIMITS (in air by volume, %)

Lowar (LEL): Not applicable.

Upper (UELY: Not applicable,
FIRE EXTINGUISHING MATERIALS: Carbon Dioxida Is commenly used as an extinguishing agent for Class B and
Clasa C fires. Use extingtiishing medin appropriste for the surrounding fire.
UNUSUAL FIRE AND EXPLOSION HAZARDB: Cartion Dioxida does not burn; however, containers, when
involved in fire, may rupture or burst in the heal of the fie. Dusts of various reactive metals (2.9., magriesium,
ziroon, titanium alloys), are readily ignited and explode in the presence of Carbon Dioxide. In the presence of
moisture, cesium oxide igniles on contact with Carbon Dioxide, Metal acetylidos or hydrides will also ignite: of
oxplode.

Liquid Garbon Dioxide will vapaorize rapidly when accidentally raleased, forming an oxygen-deficient vapar cloud.
Additionally, if large concentrations of Carbon Dioxide gas are present, the waler vapor in the surraunding air will
condenss. rrepling # dense fog .  Evacuate the surrounding erea; visiblity may be obscured in stch a vapor cloud
making it difficult to find fire exits or equipment, Pressure in a high pressure contalner can build-up due to heat and it
sy rupture if pressure rellel dovicas should fail to function. Contact with cold, gaseous or solid Carbon Dioxide may
cause froalblte,

Explosion Sensitivity io Machanical impact: Not sensitive.

Explosion Sensiliity to Stetic Discharge. Not senstiivo,
SPECIAL FIRE-FIGHTING PROCEDURES: Structural fire-fighters must wear Sell-Contained Breathing Apparatus
and full protective equipmant.

6. ACCIDENTAL RELEASE MEASURES |

LEAK RESPONSE: Evacunte immediate area, Unconirolled releases sheuld be reaponded to by rained porsonnel
using pre-planned protedures. Proper protective equipment should be used. In case of 2 leak, clear the affected
area, protect people, and respond with trained parsonnol,

Minimum Personal Protective Equipment shauld be Level B: pratective clothing, luather or tharmally Insulating
gloves and Self-Contalned Breathing Apparatus. Locate and seal the source of the leaking gay. Allow the gas to
dissipate, Meniter the surrounding araa for Carbon Dinxide and oxygen levals. The leve! of Carbon Dioxide must ba
below 3%, and the atmosphare must have al least 18.5 parcent oxygen before personnel can ba allowed in the area
without Sal{-Contained Braathing Apparatus,

RESPONSE TO PRESSURIZED-LIQUID RELEASE: Clear the affoctad area. After the gas (s formed, follow the
instructions provided above. It the area must bo enlered by smergency personnel, SCBA, lanthar or insulaled
gloves, an safety shoes must be worn,

7. HANDLING AND STORAGE

WORK PRACTICES AND HYGIENE PRACTICES: Be aware of any signs of dizziness or faligue, axposures to
fatal concantrations of this product could coour without any significant warning symploms.

STORAGE AND HANDLING PRAGTICES: Cylinders should be stored upright and be fiemly secured fo prevent
falling or being knocked-over. Cylinders can be stored in the open, but in such cases, should be protected against
extremes of woather and from the dampness of the ground to prevent rusting, Cylinders should be stored in dry,
wall-ventilated areas away from sources of heat, ignition and direct sunlight. Keep slorage aren clear of malerials
which ean burn, Do not sllow sren where cylinders are stored to exceed 52°C (125°F). Store contalners away from
heavily frafficked areas and amerpency exils, Store away from process and production areas, away from slevalors,
bullding and room oxits or main alsles leading to exils. Protecl cylindere againsf physical damage. Isolate from
othar nen-compatible chemicals (refer to Section 10, Stabllity and Reactivity).

Storage containers and equipment should not be located in sub-surface or enclosed areas, unless ongineered lo
maintain & concentration of Garbon Dioxide below the TLY (TLY = 5000 ppm) in the event of a release, Relief
valvas should be vented 1o a well-ventllated external location, Consider Installation of leak detection and alanm
for storage and use aress  Have appropriate extinguishing squipment in the slorage area { Lo, sprinkler systom,
portablo fire extinguishers).

Use a chock vaive in the discharge lina 1o provent hazardous backflow. Never tamper with pressure relief valves
and oylinders. {continued on following page}

Full and empty oylinders chould be segregated. Use a fitstin, first-out Inventory systems to prevent full containars
from baing stored for long poriods of timo,
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SPECIAL PRECAUTIONS FOR HANDLING GAS CYLINDERS: Comprassed gases can present significant safely
hozards, The foliowing rules are applicable to work situations in which eylinders are being used.

7 HANDLING AND STORAGE (Continued) O

Bafore Use: Move Gylinders with a sutable hand truck. Do not drag, stde or roll eykindors. Do not drop cylinders of
permit them lo strike each other. Secure cylindors firmly. Leavo the valve protoction cap {where provided) in-place
until eylinder |a ready for use

During Use: Use dosignated CGA fittingg and othor support oquipment. Do not use ndapters. Do not heat cytinder
by any means to increase the discharge rata of the product from the cylinder, Do not use ofls of grease on gas:
handing fitings or equipment.  Leak-check aystem with loak detection solution. Immediataly contacl the supplier if
there are any difficulies associatod with operating cylinder valve. Never insert an object (e.q., wrench, screwdriver,
pry bar, etc.) into valve cap openings. Doing so may damays the valve, causing a leak to occur, Use nn adjustable
strap wrench to remove over-light or rusted caps, Never siriko an arc, on a compressed gas cylinder or mako a
eylindar pait of and electric cireuit

After Use: Close main eylinder valve, Roplace valvo protoction cap. Matk emply oylinders EMPTY",

SPECIAL PRECAUTIONS FOR HANDLING PRESSURIZED CONTAINERS OF LIQUID CARBON DIOXIDE:
Cold liquide can present significant safoly hezards. Never allow sny unprotected pant of the body to touch
uninsulatod pipns or vessals which contain cold fluids. Tha axtremely cokd metal of the cantainer will cause mois!
flogh to stick fast and tear when one attermpls fo withdraw from it. The faliowing rules are applicable 10 work
gituations in which fiquid containars are being used. Check all hoses and fransfor equipment before fting them with
the fiquid. Replace any wom or cut hoses prior to use. Liguid Carbon Dioxide is extremely cold and is under
preasdre. A leak will result in the formation of *Dry lce™ particies which will be forcinly ejected from the systom,
possibly injuring the operator, A complete hose fallura can result In @ large rolease of Carbon Dioxide and violent
movement of the hose and associated squipmant, which may couso sovars injury of death. Spodial Gare must be
sken when doprossurizing and disconnecting hosea  Relensing the contents of a liquid-filled fine ta atmosphoric
pressure may result in the formation of a solid dry ice plig in the line. This plug will prevent fuither removal of the
liquid bohind the plug, resulting in either an unoxpocted, rapid reiease of Carbon Dioxide as the tne warms, or the
catastrophic fallure of tha ling as the liquid warms behind the plup. Sufficient vapor presaure must be applied and
malntained hehind the liquid before opening e discharge valve. This action will prevent the depressurization of the
liguid to the paint af solid formation before it exits the line.

High-pressure containers for liquid product are equipped with pressura reliel devices o contrel intemal pressure.
Under normal conditions, these containers wil periodically vent small amounts of preduct. Soma moetals such as
cerbon atasl may become brittte at low temperatures and will oasily fracture. Prevent entrapment of liquid in closed
systoms or piping without pressura rolief devices,

NOTE: Use only DOT or ASME-approved code conlainofs, Cluse valve after sach use and wnen empty.
STANDARD CYLINDER VALVE CONNECTIONS FOR U.8. AND CANADA: Usa the propsr CGA connections,

DO NOT USE ADAPIERS:
CGA 320

THREADED:

PIN-INDEXED YOKE: GOGA 840 (Medical Uso)

ULTRA HIGH INTEGRITY: 716
PROTECTIVE PRACTICFS DURING MAINTENANCE OF CONTAMINATED EQUIPMENT: Follow practices
indicated m Section 6 (Accidental Re'ease Maasures). Make conain application equipment is jocked and tagged-out
salely. Purge gas handling equipment with inen gas {le. nitrogen) before atlempling repalis. Always uso product in
nreas whora adequate ventilation Is providod.

8. EXPOSURE CONTROLS - PERSONAL PROTECTION ]

VENTILATION AND ENGINEERING CONTROLS: Use with adequate ventilation. Carbon Dioxide accumulates in
low-lying nreas with limited alr movement, Natural or mechanical ventilation should be available in the worker's
breathing zone to pravent lovels of Catbon Dioxide above exposure limita (sea Section 2, Composition and
Infarmatinn on Ingrediants). Local exhaust ventilation is proferred, because it provents dispersion of this gas into the
work place by eliminating it at its source. Areas of Carbon Dioxide use shou'd b engineered to remove vapar from
Ihes lowest possible leve) and exhaust vapor to B well-ventilated area or 1a the outsida, Carbon Dioxide levels should
b monltered to assure lovels are maintained balow the TLV. If appropriate, inatall automatic monitoring equipmont
10 detect the levels of Carbon Dioxidoe and of oxygen.

RESPIRATORY PROTECTION: Maintain Garbon Dioxlde levols below those listed in Section & (Composilion ana
Information un Ingredients) and axygon tevels above 19.5% in the workplace. Use supplied air respiratory protection
it Carbon Dioxido lovols are above the IDLH (40,600 ppm) or during emergency responso to a rolaase of this
praduct, 1f respiratory proteciion Is neadad, uso only protecton autharized In the U.S. Federa! OSHA Standard (28
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CFR 1910.134), applicable U.5. State regulations, or the Canadian CBA Standard 794,4-93. Oxygen levels below

18.5% are considered IDLH by OSHA. In such atmospheres, uoe of A full-faceplece pra@suwidommad SCBA or &
full facopiece. aupplied alr respirator with auxiliary seli-contained air supply is required under OSHAS Raspiratory

8. EXPOSURE CONTROLS - PERSONAL PROTECTION {Continued)

e s R STy r P S g

Protaction Standard (1910.134-1998). Reapiratory salection guidelines from NIOSH for Carbon Dioxide dre pm\nﬁ_c?&
balow for information, '

CONCENTRATION RESPIRATORY EQUIPMENT ;
Up to 40,000 pprm Supplied Air Resplrator (SAR); or full-faceplece  Self-Contained Breathing Apparatus
(SCBA).

Emargancy or Planned Entry Into Unknown Concentrations or IDLH Conditlons; Posllive pressure, full-facepioce
SGRA; of pasilive prassure, full-facapiece SAR with an auxiliary positive prossure SCBA.

Escape; Facapo-typs SCDA, .

NOTE: The \OLH concontration for Garbon Dioxide is 40,000 ppm.

EYE PROTECTION: Safaty glasses. Use faceshleids when nandling Liquid Cartion Dioxide In high pressure

containers. | necesaary, rofer 1o U 8. O5HA 29 CFR 1910133, of Canadlan Standards,

HAND PROTECTION: Wear leather or thermally insuleted ploves whan handling cyfinders of this product.

Otherwise, wear glove pratection appropriate to the spediiic operation for which this product is used. If necessary,

refor to U.5, OSHA 29 CFR 1910.138 or appropriate Standards of Canada,

BODY PROTECTION: Use body protection appropriate for task  Salely shoes dre recommsnded whan handling

oyfinders. When handiing the liquid in high pressure containers. long sleeve shirts and trousers are recommendad.

Il a hazard of Injury to the feet exists due to falling objects, rolling objects, where objects may pierca the soles of the

foet or where employes's feet may bo oxposed to elecirlcal hazards, use fool protection, a8 describad in LS. OBHA

28 GFR.

HEARING PROTECTION: Discharges of Liquid Carbon Dioxide and of the vapor can produce nolse levels requiring

hearing protaction, X : ; _
9. PRYSICAL and CHEMICAL PROPERTIES

GAS DENSITY @ 21,1°C (70°F) and 1 atm: 0.1144 1/ (1.833 kg/m®)
LIQUID DENSITY @ 21.1°C (70°F) and 838 psig (6778 kPa): 47.35 /it (761.3 ko/m'}
FREEZING/MELTING POINT: (sublimation temporature) -78.5°C (-109.3°F)

TRIPLE POINT: -65,6°C (-69.9°F) @ 60.4 psiy {416 kPaj pH: 3.7 at 1 atm (form carbonic acid)
BPECIFIC GRAVITY (air = 4) @ 70°F (21.1°C}: 15622 MOLECULAR WEIGHT: 44.01
ODOR THRESHOLD: Odorless, EXPANSION RATIO; Notapplicable,
EVAPORATION RATE (nBuAc =1): Not applicable. SPECIFIC VOLUME (ftYIb): 8.76

VAPOR PRESSURE @ 21.1°C (70°F) psig: 638 psig (6778 kPa) SUBLIMATION POINT. -78.5°C {-109.3°F)
SOLUBILITY INWATER vollvel 20°C (68°F) and 1 atm: 0.90

COEFFICIENT WATER/OIL DISTRIBUTION: Not applicabla.

APPEARANGE AND COLOR: This product is a colorless, odarless gas, or colortess, odorlass, voiatile liquid stored
undar high pressure, As this gas is slighlly acidic, some individuals may notice a slightly pungent odor and biting
inale.

HOW TO DETECT THIB BUBSTANGE {warning properties): There are no unusual warning piopariies associated
with & release of this product, exeept the potential of a vapor cloud in the uvent of a large release.

10. STABILITY and REACTIVITY

STABILITY; Nomally stable.

DECOMPOSITION PRODUCTS: Carbon Dioxide will produce Carbon Monoxide and Oxygen whan heated to
temparatures abave 3000°F (1848°CY.

MATERIALS WITH WHICH SUBSTANCE 18 INCOMPATIBLE: Carbon Dioxide will ignite and explode whan
heated with powderad' aluminum, baryitium, cerium alloys, chromium, magnesium-aluminum lloys, manganase,
thoriurm, ttanium, and zirconium. In the presence of moisture, Carbon Dioxide will ignite with coslum oxics. Metal
acetylides wilt also ignite and explode on contact with Carbon Dioxide. Carbon Dioxide will react with alkaline
matenals to form carbonates and bicarbonates.

HAZARDOUS POLYMERIZATION: WIll not cctur,

CONDITIONS TO AVOID: Avoid exposing cylinders or hutk storage containers of Garbon Dioxide to extremely high
ternperaiures, which could cause the cylinders or storage conteiners to rupture or burst.
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11. TOXICOLOGICAL INFORMATION

TOXICITY DATA: Carbon Dioxide gas is an asphyxiant gas, which has physlological effects at higt? mncﬁrlﬂrmiqm.
High concentrations can also resull in narcosis. The following toxicological information 1s avapable for Carbon

Dioxide.

i ¢ ; 1 : fdouse) 55 ppivAe R

L.CLo (inhatstion-Human) & pphiE minuies TCLo (inhalaon-Ral) G.ppid2a boury ferosbs  TCLo {Inhatntion Muuqe} :

I;f,-‘.l.a:nt (lnhuu;iun-mlmwpndcu 10 dayis} sfiar concoption: Reproductive; malo 6 day(s) pre-mating: Reproductive:
unapasified) BOCHO ppmds minutes EHacts on Nesborn growth stalsics Fertilty: male fertdity index (0.9, # nales

TCle  fishatatlonRal) 10060 ppm/24 {0.f1:%, redunad walght gamm} npiegnating  Iamales  por  #  males
hows/dnys-continous;  Blead:  other  TCLo {Inhelation-Rabbit) 13 pphid hours! oxponed Lo el nonpragnant femaing} '
charnges famule 0-42 dayie) olor consapilan  TCLo {Intnistion-Movsey 2 pplie  hours:

TCLo (Inhsinton-Rot) 6 ppiv2d bhours; [amale Roprocuctive:  Snecilc  Developmants fomala 10 dgy::;_) after  eoncepton:
10 day|s) sher conception; Hepreductive: Abnonnalitien, rsculoskelam) sysiem Reproduative: Fanfity: pestlmpiuntation
Smﬂxﬂ Pirealopmantal  Abnormulties:  TCLo nhatatlon-Mousae) 55 pphv hours: menalty (aq dead endior résorbats
museuineielom syatam, cardlovaacubir milp 3 doyle) pre-mating: Raproductive: liplares per Wwial number of tmp!nnm:
(clraulatary} &ystam, respiratory sysiem Patémal Effocts; sparmalopenasls. (g, Spegific  Dovelopmanial  Abnorratitos:

TCLe  [Inhalalion-Rpbbil) 27,000 ppovad penetic matordal,  spean morpholoay, muaeuipskeleial syntom
hours/3G doys-continuous @ Behvaviorl: motillty, sl count)

gommn'enca (general deprazsat activity)

SUSPECTED CANCER AGENT: Carbon Dioxide is not found on the following lists; FEDERAL OSHA Z LIST, NTP,
CAL/OSHA, IARC, and thorofore Is not consldered 10 be, nor suspacted to be a cancer-causing agent by these
agencies.
IRRITANCY OF PRODUCT: Contactwith rapidly expanding gases can causa frasibte and damage to exposad skin
and eyes.
SENSITIZATION OF PRODUCT: Carbon Dioxide is not a skin or respiratory sensitizer.
REPRODUGTIVE TOXICITY INFORMATION: Listed below is information concerning the eflects of Carbon Dioxide
pn lhe human reproductive syatemn.

Mutagenicity: This product is not expscted to cause mutagenic effedts in humans.

Embryotoxcity: This product has not been reported to cause embryotoxic effacts.

Teralogenicity: This product is not expected lo cause taratogenic effects in humans. Clinical studias involving last

animals exposed to high concentrations of Carbon Dioxide indicate teratogenic atfects.

Reproduciive Toxigity' This produtt is not expected to cause adverse raproductivo effects in humars, Cliaical

studins Involving lest animala exposed 10 high concentrations of Carbon Dioxide indicate reproductive effects.
A mutagen is a chamical which causes pernanent changoes lo genelic material (oA} such thal tho changes will
prupagale (rouygh genordtion lines. An guiboyotexin is o chorical which causes damaga tn a davelaping ambyo
(i.6. within the first eight weeks of pregnancy in humans), but the damage does ot propagate across gensrations!
lines. A teratogen is a chemical which ceuses damage to a developing felus, but the damage does not propagate
acress genarational fines, A reproductive toxin Is any subsiance which inferferes In any way with the roproductive
process,
BIOLOGICAL EXPOSURE INDICES (BEls): GCunmently. Biological Exposure Indices (BEls) have nol been
determined for this compound.

12. ECOLOGICAL INFORMATION

ENVIRONMENTAL STABILITY: Carbon Dioxide ccours naturally in the atmosphere, The gos will bo dissipated
rapldly In well-ventilalod aroas. ,

EFFECT OF MATERIAL ON PLANTS or ANIMALS: No adverss effect Is anticipated to occur to enimal of plant-
life, uxcept {or frost preduced in the presence of rapidly expanding gasos.

lEFFEcT OF CHEMICAL ON AQUATIC LIFE: No evidence is aurrently avalable on this product’s effects on aquatic
ife.

13. DISPOSAL CONSIDERATIONS

PREPARING WASTES PDR DISPOSAL. Waste disposal must ba In accordanco with appropriate Faderal, Stato,
and local regutations, Return cylinders with any residual produit to Air Liquide. Do not dispose of locally. :
For emergency disposal, secure the cylinder and slowly dischargo the gas to the atmosphere in & wollventilated
aren or oulgoors,

CARBON DIOXIDE - GO; MEDS EFFECTIVE DATE: AUGUST 31, 2005
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FOR LIQUID
Carbon Dioxide, refrigerated
liquid

as) 2.2 (Non-Flammable Gas)

UN 2187

L 14. TRANSPORTATION INFORMATION
THIS MATERIAL 18 HAZARDOUS AS DEFINED BY 49 CFR 172.101 BY THE U.S. DEPARTMENT OF
TRANSPORTATION,
FOR GAS

PROPER SHIPPING NAME: Carbon dioxide

HAZARD CLASS NUMBER and DESCRIPTION: 22 {Non-Flammabis G

UN IDENTIFICATION NUMBER: UN 1012

PACKING GROUP. Not npplicable

DOT LARFL(S) REQUIRFD'

NORTH AMERICAN EMERGENCY RESPONSE GUIDEB

Non-Flammible Gas

Not applicablo,
Non-Flammabie Gas

OO0K NUMBER (20008}, 120

MARINE POLLUTANT: Carbon Diowide is nol classified by the DOT as 8 Manno Pollutant {as definad by 48 CFR

172,101, Appendix B). . )

SPECIAL SHIPPING INFORMATION: Cylinders should be transported in o securc posilion, in a wel-ventiated

vehicie. The traneportation of compressed pas cybnders in outomabiies or in dlosed-body vehidas prasent serious

salaty hazards and should be discouragad. ‘

NOTE: Shipment of compressed gas cylinders which have not been filled with the owners consent is a violation of

Federsl law (40 CFR, Part 173.301 (b),

TRANSPORT CANADA TRANSPORTATION OF DANGEROUS GOODS REGULATIONS: This nwaterial Is

considered as dangerous goods, per requlations ol Transport Canada. Use the above U.S. DOT information for
the pteparation of Canadian Shiprments,

| 15. REGULATORY INFORMATION

ADDITIONAL U.5, REGULATIONS:

U.S. SARA REPORTING REQUIREMENTS: Carbon Dioxido ia not subject to the reporting raquiromama af

Sactions 302, 304 and 313 of Title }) of the Superiund Amendments and Reauthorization Act

U.5. SARA THRESHOLD PLANNING QUANTITY: Thore are no specilic Threshold Planning Quantities for any

component of ths product. 'The defaull Federal MSDS submission and inventory roguirement filing throshoid of

10,000 Wb (4,640 k) thorefore applles, per 40 CFR 370 20

U.S. TSCA INVENTORY STATUS: Carbon Dioxide is 'isted on tha TSCA Inventary.

1J.5. CERCI.A REFDRTABLE QUANTITY (RW): Nol applicable.

OTHER U.S. FEDERAL REGULATIONS:

+ Generally recognizod as ssfe (GRAS) ns a direct human food grodient when used as a lsavening agoent,
procassing aid, propeliant, aerating agont and gos,

- Carbon Dioxide USP i regulated by the FDA as a prescription drug.

- C:.s::'rbnn Dioxide is subject to the reporting requirements of CFR 28 1910 1000, Carbon Dioxide 15 stod on Toblo
iy

« Dopending on specific operafions involving the use of this product, the regulations of the Process Saiety
Management of Highly Hazardous Chemicala may be applicable (20 CFR 1910.118). Usnder 1his regulation
Garpon Dioxide Is not listed in Appandix A,

+ Carbon Dioxide dors nol contaln any Cliss | or Clnss I ozono depleting chemicals (40 CFR part 82).

+  Corbon Dioxide is not listed as a Reguloted Substance. per 40 CFR, Pan 66, of the Risk Management for
Chemical,

U.8. STATE REGULATORY INFORMATION: Carbop Diexide is eovered under the following specific Staie

ragulatiops;

Alnukg - Dssignated Toxie and Hazardous
tubstancen: Capon Dioxkie,

Calfarpla - Permissible Expostire Limils
for Chamisal Coolaminanis,  Sarpon

Permgyhmnia - Hazardour Bubstance Llst:
Carpon Diaxldo

Rhode llgnd - Hazardous Substance List:
Carion Dioxkda,

Michigan - Critlou! Matarlals List: Ho.

Minsmnots - Lint of Harardous Substances:
Carbon Dloxide.

Mismaurd - Employs: InformationTaonle

{iorido,
Floriia - Subatance List: Carbon Doxlils,
Iliinoln - Torle Substance Llstt  Caiton
Umrina,
Kansis - Section 1027113 List No.
tnssichusetin - Bubsiance List:
Diandde,

Carbon

CALIFORNIA SAFE ORINKING WATER AND TOXIC ENFORCEMENT ACT (PROPOSITION 65):

Substanen List: Carbon Diodde

Hew Jorsoy = Higlt 10 Know Harardous
Rubetanes Llst: Carbon Dioxidg,

Horth  Dakets - LUt of MHerardous
Chamicals, Reportable Quaniities: Mo

Dloxide s not on the Cakfomia Propoaition 66 els.

OTHER CANAIMAN REGULATIONS:

Texns - Ruzardous Substonce List) No,

West Virghiiln - Hazardous Substance List:
Gl Dhoalile

Winconein  +  Toxlo oand
Substances: Cirbon Dloxcie.

Huzurdous

Carbon

CANADIAN DSL/NDSL INVENTORY STATUS: Carbon Divxide is listed on the DSL. Inventory.

CARBON DIOXIDE - CO; MSDS

EFFECTIVE DATE: AUGUST 31, 2008

PAGL 6 OF 10



15. REGULATORY INFORMATION (Continued

B et et i
CANADIAN WHMIS REGULATIONS: Carbon Dioxlde is: categarized as @ Controlled Product, Mazard Class A as
per the Controlled Product Regulations,
CANADIAN ENVIRONMENTAL PROTECTION ACT (CEPA) PRIORITIES SUBSTANGES LISTS: Carbon Dioxlde

is not on the CEPA Priorties Substences Lists,

B 16, OTHER INFORMATION _ ]
CARBON DIQXIDE GAS ' CARBON DIOXIDE, LIQUEFIED
: HMRDWB ﬂmmﬁ“ﬂcﬂﬂm&YﬂM- 1 HAZARDOUS MATERIAL mmnmnmim
[HEALTH | |[FEATH e |5
FLAMMABILITY @ | o] FLAMMABILITY o | o
REACTIVITY  omuom | o | |REACTIVITY  veuom | o |
PROTECTIVE EQUIPMENT [B PROTECTIVE EQUIPMENT |X
. Section 8 Section § Section &  {Section 8
T Foe reafien tooustaal applications For routine rchsstfal apgiicatons o
CARBON DIOXIDE GAS ON DIOXIDE, LIQGUEFIED
NFBA RATING -

& HEELTIE
HEALTH

orHen

MIXTURES: When two or mora gases or Houefied gases are mixed, thelr hazardous properties may combine to

create additional, unexpected hazerds. Obtain and evaluate the salety information for @ach componant before

you produce the mixture, Consult an Industrisl Hyglenlat ar other trained person when you make your sifaty

gvaltl;\aﬂun of the end product, Remamber, gases and liquids have properlied which oan cause serious injury of
nath.

CARBON DIOXIDE - GO, MSDS EFFECTIVE DATE: AUGUST 31, 2008
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