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Print MSDS Sheet

M3 12831 Page 001 of 010
SECTI ON 1 CHEM CAL PRODUCT AND COWVPANY | DENTI FI CATI ON
MG | NDUSTRI ES EMERGENCY CONTACT:
3 GREAT VALLEY PARKVWAY CHEMIREC:
MALVERN, PENNSYLVANI A 19355 1- 800- 424- 9300

PHONE: 610- 695- 7400

FAX: 610-695- 7596

SUBSTANCE: OXYGEN, COVPRESSED GAS

TRADE NAMES/ SYNONYMS:

OXYGEN;, DI OXYGEN, MOLECULAR OXYGEN, OXYGEN MOLECULE; PURE OXYGEN, STCC
4904350; UN 1072; @2; M4 12831; RTECS RS2060000

CHEM CAL FAMLY: inorganic, gas

CREATI ON DATE: May 07 1990

REVI SI ON DATE: Sep 18 2001

SECTI ON 2 COVPCSI TI ON, | NFCRVATI ON ON | NGREDI ENTS
COVPONENT: OXYCGEN, COVPRESSED GAS

CAS NUMBER 7782-44-7

EC NUMBER ( EI NECS): 231-956-9

EC | NDEX NUMBER: 008-001-00-8

PERCENTAGE: 100.0

NFPA RATI NGS (SCALE 0-4): HEALTH=0 FIRE=0 REACTIVITY=0
EMERGENCY OVERVI EW
PHYSI CAL DESCRI PTI ON. (dor | ess, col orless, tastel ess, gas.
MAJOR HEALTH HAZARDS: No significant target effects reported.
PHYSI CAL HAZARDS: Containers may rupture or explode if exposed to heat. My
i gnite conbusti bl es.
POTENTI AL HEALTH EFFECTS:
| NHALATI ON:
SHORT TERM EXPOSURE: irritation, changes in body tenperature, nausea,
difficulty breathing, irregular heartbeat, dizziness, disorientation,
hal | uci nati ons, nood swings, pain in extrenities, trenmors, |ung congestion,
convul si ons
LONG TERM EXPCSURE: irritation, chest pain, |ung damage
SKI N CONTACT:
SHORT TERM EXPOCSURE: no information on significant adverse effects
LONG TERM EXPCSURE: no information on significant adverse effects
EYE CONTACT:
SHORT TERM EXPOSURE: irritation
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LONG TERM EXPCSURE: no information on significant adverse effects
| NGESTI ON:
SHORT TERM EXPOSURE: no information on significant adverse effects
LONG TERM EXPCSURE: no information is avail able
CARCI NOGEN STATUS:
OCsHA: No
NTP: No
I ARC. No

| NHALATI ON: | f adverse effects occur, renpbve to uncontam nated area. G ve
artificial respiration if not breathing. Get inmediate nedical attention.
SKIN CONTACT: If frostbite or freezing occur, imrediately flush with plenty of
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| ukewar m wat er (105-115 F; 41-46 C). DO NOT USE HOT WATER |f warmwater is
not available, gently wap affected parts in blankets. Get inmmediate nedical
attention.

EYE CONTACT: Wash eyes immediately with | arge anounts of water, occasionally
lifting upper and lower lids, until no evidence of chem cal remnains. Cet
nedi cal attention imediately.

INGESTION: If a large amount is swallowed, get nedical attention.

FI RE AND EXPLCSI ON HAZARDS: Negligible fire hazard. Oxidizer. May ignite or
expl ode on contact with conbustible materials. Containers may rupture or
expl ode if exposed to heat.

EXTI NGUI SH NG MEDI A: car bon di oxi de, regul ar dry chem cal

Large fires: Use regular foamor flood with fine water spray.

FIRE FI GHTI NG Move container fromfire area if it can be done w thout risk.
Cool containers with water spray until well after the fire is out. Stay away
fromthe ends of tanks. For fires in cargo or storage area: Cool containers
with water from unmanned hose hol der or nonitor nozzles until well after
fireis out. If this is inpossible then take the followi ng precautions: Keep
unnecessary peopl e away, isolate hazard area and deny entry. Let the fire
burn. Use extinguishing agents appropriate for surrounding fire. Cool
containers with water. Apply water froma protected |ocation or froma safe
di st ance.

OCCUPATI ONAL RELEASE:

Stop leak if possible without personal risk. Avoid contact with conbustible
M3 12831 Page 003 of 010

materi al s. Keep unnecessary peopl e away, isolate hazard area and deny entry.

Ventil ate cl osed spaces before entering.

STORAGE: Store and handle in accordance with all current regul ati ons and
standards. Subject to storage regulations: U S. OSHA 29 CFR 1910.101. Keep
separated frominconpatibl e substances.

EXPCSURE LIM TS:

OXYCGEN, COVPRESSED GAS:

No occupational exposure limts established.

VENTI LATI O\ Provi de | ocal exhaust ventilation system Ensure conpliance with
applicabl e exposure limts.

EYE PROTECTI ON: Eye protection not required, but recomrended.

CLOTH NG Protective clothing is not required.

GLOVES. Protective gloves are not required.

RESPI RATOR:  Under conditions of frequent use or heavy exposure, respiratory
protection may be needed. Respiratory protection is ranked in order from
m ni mum to maxi mum Consi der warni ng properties before use.

For Unknown Concentrations or |Inmrediately Dangerous to Life or Health -

Any supplied-air respirator with full facepiece and operated in a
pressure-demand or other positive-pressure node in conbination with a
separ ate escape supply.

Any sel f-contai ned breathing apparatus with a full facepiece.

PHYSI CAL DESCRI PTI ON: COdorl ess, colorless, tastel ess, gas.
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MOLECULAR VEI GHT: 31.9988
MOLECULAR FORMULA: @
BO LING PO NT: -297 F (-183 O
FREEZI NG PO NT: -360 F (-218 O
VAPOR PRESSURE: 760 nmHg @-183 C
VAPOR DENSITY (air=1): 1.1
SPECI FI C GRAVI TY: Not applicable
DENSITY: 1.309 g/L @25 C
WATER SOLUBILITY: 3.2% @25 C
PH Not applicable
VOLATI LI TY: Not applicable
ODOR THRESHOLD: Not avai | abl e
EVAPCRATI ON RATE: Not applicable
M3 12831 Page 004 of 010

VI SCOSI TY: 0.02075 cP @25 C
CCOEFFI G ENT OF WATER' O L DI STRI BUTI ON. Not appl i cabl e
SOLVENT SCLUBI LI TY:

Sol ubl e: al cohol

REACTIVITY: Stable at nornal tenperatures and pressure.

CONDI TIONS TO AVA D Avoi d contact with conbustible materials. Protect from
physi cal danmage and heat. Containers may rupture or explode if exposed to
heat .

| NCOVPATI BI LI TIES: conbustible materials, halo carbons, netals, bases,
reduci ng agents, anmines, netal salts, oxidizing naterials

OXYGEN:

ACETALDEHYDE: Rapi d oxi dation progressing to expl osion.

ACETYLENE: M xtures of the gases nay expl ode on heating or conpression; the
l'iquids forma powerful explosive.

POLY( ACRYLONI TRI LE- BUTADI ENE) : Forns i npact-sensitive mxture with the

l'i quid.

SEC- ALCCHOLS: Forns expl osi ve peroxi des.

ALKALI METALS: Ignition.

ALKALI NE- EARTH METALS: Ignition.

ALKALI NE- EARTH PHOSPHI DES: | ncandescence on heati ng.

ALLYLI C COVPOUNDS: May f orm expl osi ve peroxi des.

ALUM NUM BORCHYDRI DE:  Expl osi ve reacti on.

AMVONI A: Possi bl e expl osi on.

BERYLLI UM BORCHYDRI DE: Expl osi ve reaction.

BORON ARSENOTRI BROM DE: Ignites on contact with the gas.

BORON TRI CHLORI DE: Vi gorous reaction on sparki ng.

BUTEN- 3- YNE: Forns expl osi ve peroxi des.

CARBON: May ignite in the gas; forns explosive mxtures with the |iquid.

CARBON DI SULFI DE: Possible ignition.

CARBON MONOXI DE (LIQUID): Forms explosive mxture with the |iquid.

CHLOROTRI FLUORCETHYLENE: For s expl osi ve peroxi des.

COMBUSTI BLE MATERI ALS: The flanmability of conbustible conpounds greatly
increases wWith an increase in oxygen concentration; sonme materials nay
becone spontaneously conbustible or expl osive. Contact of conbustible
conmpounds with liquid oxygen is likely to result in a dangerous expl osion.

CYANCGEN (LIQUID): Fornms explosive mxture with the |iquid.

CYCLOHEXANE- 1, 2- DI ONE Bl S( PHENYLHYDRAZONE) : For nms expl osi ve conpound.

CYCLOCCTATETRAENE: May form expl osi ve peroxi des.

DI BORANE: Expl osive mi xture on heati ng.

Dl BORON TETRAFLUCRI DE: Expl osi ve mi xture.

DI METHYLKETENE: Forns expl osi ve per oxi de.

DI METHYL SULFI DE: Expl osive reaction above 210 C

DI OXANE: May form expl osi ve peroxi des.

ETHERS: May form expl osi ve peroxi des.
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FLAMVABLE MATERI ALS: The flammability of materials greatly increases as the
oxygen concentration increases; sone conpounds nmay become spontaneously
conbusti bl e or explosive. Contact with liquid oxygen is likely to result

M3 12831 Page 005 of 010
in
danger ous expl osi ons.
FLUORI NE + HYDROGEN: Expl osive nixture.
HALOGENATED HYDROCARBONS: Many hal ogenat ed hydrocarbons ignite or expl ode

with
the gas under pressure; contact with the liquid may result in a dangerous
expl osi on.

HYDRAZI NE: Forms expl osive m xtures.

HYDROCARBONS: M xtures with the gas nay ignite or explode particularly under
pressure or when heated; contact with the liquid is likely to result in a
danger ous expl osi on.

HYDROGEN: Expl osive nixture, particularly in the presence of a catalyst.

HYDROGEN SULFI DE: Expl osive m xture.

LI TH ATED DI ALKYLNI TROSAM NES: May f orm expl osi ve conpounds.

LI THL UM HYDRI DE (POADER): Very powerful explosive with the |iquid.

METALS: Many netals ignite or explode in the gas, particularly if heated or

in
powder form Contact of netal powders with the liquid is likely to result
i n a dangerous expl osion.

METAL HALI DES: |gnition.

METAL HYDRIDES: Ignition or explosion.

METHANE (LIQU D): Forns explosive mxture with the liquid.

METHOXYCYCLOOCTATETRAENE: For nms expl osi ve conpound.

NI CKEL CARBONYL: Ignites or explodes at |ow pressure.

NI TROGEN (LI QUID): Explosive if subjected to radiation.

NON- METAL HYDRI DES: May ignite or expl ode.

OXYGEN DI FLUORI DE:  Expl osi ve mi xture.

PHENYLDI CHLOROAM NE: Expl osi ve reacti on.

PHOSPH NE: For s expl osi ve mi xture.

PHOSPHOROUS: Vi gorous reacti on.

PHOSPHORUS TRI BROM DE:  Expl osi ve reaction.

PHOSPHOROUS TRI FLUORI DE:  EXpl osi ve reacti on.

PHOSPHOROUS TRI OXI DE: 1 gnition.

POLY( CYANOETHYLSI LOXANE) : Fornms inpact sensitive mxture with the |iquid.

POLY( DI METHYLSI LOXANE) : Forns i npact sensitive mixture with the |iquid.

POLYSTYRENE: Formns inpact-sensitive mxture with the Iiquid.

POLYMERS: Contact with the liquid may result in rapid, hazardous oxidation
wi th possi bl e expl osi ons.

POTASSI UM CARBONYL: Vi ol ent reaction.

POTASSI UM PEROXI DE: Vi ol ent reaction.

PROPYLENE OXI DE: Expl osive m xture.

SI LANE + CHLORI NE: Expl osive m xture.

SI LANES: Ignition or explosion.

STYRENE: Forns expl osi ve peroxi de.

TEFLON ( POLYTETRAFLUORCETHYLENE): Ignites at high tenperature and reduced
pressure.

TETRABORON DECAHYDRI DE: Expl osi ve m xture.

TETRAFLUORCETHYLENE: For s expl osi ve peroxi des.

TETRAFLUORCHYDRAZI NE: Expl osion in the presence of organic matter.

TETRAHYDROFURAN:  For s expl osi ve per oxi des.

TETRAPHOSPHORUS HEXAOXI DE: | gni ti on.

TRI RHENI UM CHLORI DE: May form expl osi ve chl ori ne oxi des on heati ng.

VI NYL COVPOUNDS: May form expl osi ve peroxi des.

HAZARDOUS DECOVPCSI Tl ON:
M3 12831 Page 006 of 010

Thernal deconposition products: m scellaneous deconposition products

POLYMERI ZATION: W11l not pol yreri ze.
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OXYGEN, COVPRESSED GAS:
TOXI O TY DATA:
100 pph/ 14 hour(s) inhal ation-human TCLo; 100 pph/24 hour(s)-3 day(s)
continuous inhalation-rat TCLo; 95 pph/24 hour(s)-2 day(s) continuous
i nhal ation-rat TCLo
MJUTAGEN C DATA:
cytogenetic analysis - human | ynphocyte 40 pph 4 day(s); cytogenetic
anal ysis - hanster ovary 20 pph 3 day(s)-continuous; cytogenetic analysis -
hanster |ung 80 pph; sister chromatid exchange - hanster ovary 20 pph
nmutation in mamal i an somatic cells - hanmster |ung 95 pph 24 hour(s)
cytogenetic analysis - chicken enbryo 80 pph
REPRODUCTI VE EFFECTS DATA:
12 pph inhal ati on-wonan TCLo/ 10 mi nute(s) 26-39 week(s) pregnant fenale
continuous; 10 pph inhalation-rat TCLo/ 12 hour(s) 22 day(s) pregnant femal e
continuous; 10 pph inhalation-rat TCLo/9 hour(s) 22 day(s) pregnant ferale
continuous; 10 pph inhal ati on-nmouse TCLo/ 24 hour(s) 8 day(s) pregnant fenale
cont i nuous
ADDI TI ONAL DATA: Toxic action is greatly enhanced by exercise or by presence
of noderate anounts of carbon di oxide
OXYGEN, COVPRESSED GAS:
TOXI O TY DATA
100 pph/ 14 hour(s) inhal ation-human TCLo; 100 pph/24 hour(s)-3 day(s)
continuous inhalation-rat TCLo; 95 pph/24 hour(s)-2 day(s) continuous
i nhal ation-rat TCLo
MJUTAGENI C DATA:
cytogenetic analysis - human | ynphocyte 40 pph 4 day(s); cytogenetic
anal ysis - hanster ovary 20 pph 3 day(s)-continuous; cytogenetic analysis -
hanster |ung 80 pph; sister chromatid exchange - hanmster ovary 20 pph;
mutation in mamral i an sonmatic cells - hamster lung 95 pph 24 hour(s);
cytogenetic anal ysis - chicken enbryo 80 pph
REPRCDUCTI VE EFFECTS DATA:
12 pph inhal ati on-wonman TCLo/ 10 mi nute(s) 26-39 week(s) pregnant fenale
continuous; 10 pph inhalation-rat TCLo/ 12 hour(s) 22 day(s) pregnant fenale
continuous; 10 pph inhalation-rat TCLo/9 hour(s) 22 day(s) pregnant fenale
continuous; 10 pph inhal ati on-nmouse TCLo/ 24 hour(s) 8 day(s) pregnant female
conti nuous
ADDI TI ONAL DATA: Toxic action is greatly enhanced by exercise or by presence
of noderate anounts of carbon di oxide
HEALTH EFFECTS
I NHALATI ON:
ACUTE EXPCSURE
OXYGEN: Pure oxygen, especially if not properly humdified, nay cause
mucous menbrane irritation and pul nronary ederma after 24 hours. Air
normal |y contains 20-21% oxygen. As exposure to hi gher concentrations
and/ or greater than atnospheric pressure continues synptons of toxicity
M3 12831 Page 007 of 010
may devel op and increase in severity. Respiratory systemeffects nay
i nclude a progressive decrease in vital capacity, tightness in the chest
and di sconfort, coughing, congestion, tracheobronchitis, pneunonia, edems,
atel ectasis and increased depth of respiration, rapid panting or
asthma-|i ke attacks, apnea in inspiratory position, fibroblastic
proliferation, and hyperpl asia of alveolar cells. Cardiovascul ar system
effects may include bradycardia, hypertherm a or hypotherm a and
peri pheral vasoconstriction. The nervous system nmay be affected wi th nood
changes, nausea, dizziness, slowi ng of nental processess, nalaise,
hilarity, apprehension, paresthesias including tingling of fingers and
toes, fasciculation of the lips and face, muscul ar twitching, visual and
audi tory hal |l uci nations, general convul sions and epil eptic seizures, |o0ss
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of consci ousness and col | apse. At increased atnospheric pressures, vision
may be affected. Synptons may incl ude photophobi a, anblyopia, nydriasis,
bilateral progressive constriction of visual field, inpaired central
vision, constriction of retinal vascul ature, and possible | oss of vision.
However, no change in the visual fields or visual acuity was found after
breat hi ng pure oxygen for four and one-half hours at normal atnospheric
pressures. Aninal studies indicate exposure to oxygen under high pressure
has caused hernolytic anem a. | n pregnant women exposed to 100% oxygen for
20 mnutes, the response was a fetal cardiac rate which decreased and
becane vari abl e.
CHRONI C EXPCSURE:
OXYCGEN: Inhal ation of pure oxygen for periods up to 16 hours per day for
many days at atnospheric pressure has caused no observed injury to nan.
Adnmi ni stration at atnospheric pressures at concentrations of 60% and 80%
may be followed by adverse effects, including severe cough, acute chest
pai n associated with a decrease in vital capacity, intra-alveolar edenma
and atelectasis. It is possible that prolonged | owlevel injury nay
produce severe fibrotic changes in the lungs. However, after a human was
exposed to high concentrations of oxygen for 150 days, severe irreversible
retinal atrophy occurred. Dogs exposed to pure oxygen for 48 hours were
found to develop retinal and choroidal detachments. Reproductive effects
have been reported in animal studies.
SKI' N CONTACT:
ACUTE EXPOSURE:
OXYCGEN: No adverse effects have been reported fromthe gas. Due to rapid
evaporation, the cryogenic liquid may cause frostbite with redness,
tingling and pain or nunbness. In nore severe cases, the skin may becone
hard and white and devel op blisters.
CHRONI C EXPCSURE:
OXYCGEN: No adverse effects have been reported.
EYE CONTACT:
ACUTE EXPOSURE:
OXYCGEN. May cause irritation if not properly humdified. Due to rapid
evaporation, the cryogenic liquid nay cause frostbite with redness, pain
and bl urred vision.
CHRONI C EXPCSURE:
OXYGEN: No adverse effects have been reported.
M3 12831 Page 008 of 010
| NGESTI ON:
ACUTE EXPOSURE:
OXYGEN: Ingestion of a gas is unlikly. If the cryogenic liquid is
swal | owed, frostbite damage of the lips, nouth and nmucous nenbranes may
occur .
CHRONI C EXPCSURE:
OXYGEN: No data avail abl e.

Di spose in accordance with all applicable regul ations. Subject to disposal
regulations: U S. EPA 40 CFR 262. Hazardous Waste Nunber(s): DOOL1.

U S DOr 49 CFR 172.101:
PROPER SHI PPI NG NAME: Oxygen, conpressed
| D NUMBER UN1072
HAZARD CLASS CR DIVISION: 2.2
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LABELI NG REQUI REMENTS: Nonfl ammabl e gas; Oxi di zer
PACKAG NG AUTHCORI ZATI ONS:
EXCEPTI ONS: 49 CFR 173. 306
NON- BULK PACKAG NG 49 CFR 173. 302
BULK PACKAG NG 49 CFR 173.314, 315
QUANTI TY LI M TATI ONS:
PASSENGER Al RCRAFT OR RAI LCAR 75 kg
CARGO Al RCRAFT ONLY: 150 kg
CANADI AN TRANSPORTATI ON OF DANGEROUS GOODS: No cl assi ficati on assi gned.
LAND TRANSPORT ADR/ RI D
SUBSTANCE NAME: Oxygen, conpressed
UN NUMBER UN1072
ADR/ RI D CLASS: 2
| TEM NUMBER 1(a)/ 10
WARNI NG SI GV LABEL: 2; 05/2; 05; 13
HAZARD | D NUMBER: 20/ 25
Al R TRANSPORT | ATA/ | CAQ
PROPER SHI PPI NG NAME: Oxygen, conpressed
UN' | D NUMBER: UN1072
| ATA/ | CAO CLASS: 2.2
SUBSI DI ARY RISK: 5.1
LABEL: Nonfl amrabl e gas; xidi zer
M3 12831 Page 009 of 010
MARI TI ME TRANSPORT | MDG
CORRECT TECHNI CAL NAME: xygen, conpressed
UN I D NUMBER UN1072
| MDG CLASS: 2(2.2)
SUBSI DI ARY RI SK LABEL: xi di zi ng agent
EnS No.: 2-04
MFAG Tabl e No.: none
| MDG CODE PAGE: 2169

U. S. REGULATI ONS:
CERCLA SECTI ONS 102a/ 103 HAZARDOUS SUBSTANCES (40 CFR 302.4): Not regul at ed.

SARA TITLE 111 SECTI ON 302 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355. 30):
Not regul at ed.

SARA TITLE 111 SECTI ON 304 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355. 40):
Not regul at ed.

SARA TITLE 111 SARA SECTI ONS 311/ 312 HAZARDOUS CATEGORI ES (40 CFR 370.21):
ACUTE: No
CHRONI C. No
FIRE: Yes
REACTI VE: No
SUDDEN RELEASE: Yes

SARA TITLE 111 SECTION 313 (40 CFR 372.65): Not regul at ed.

OSHA PROCESS SAFETY (29CFR1910.119): Not regul at ed.
STATE REGULATI ONS:
California Proposition 65: Not regul at ed.
CANADI AN REGULATI ONS:
WHM S CLASSI FI CATI O\ Not det er mi ned.
EURCPEAN REGULATI ONS:
EC CLASSI FI CATI ON (ASSI GNED) :
O idizing
EC d assification may be inconsistent with i ndependent!y-researched data.
DANGER/ HAZARD SYMBQOL:

O idizing

EC RI SK AND SAFETY PHRASES:
R 8 Contact with conbustible material nay cause fire.
S 2 Keep out of reach of children.
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S 17 Keep away from conbustible material.
M3 12831 Page 010 of 010
GERVAN REGULATI ONS:
WATER HAZARD CLASS (WX) :
STATE OF CLASSI FI CATI ON: ViWws
CLASSI FI CATI ON UNDER HAZARD TO WATER: 0
NATI ONAL | NVENTORY STATUS:
U S. I NVENTORY (TSCA): Listed on inventory.
TSCA 12(b) EXPORT NOTI FI CATION: Not i sted.

MSDS SUMVARY OF CHANGES

SECTION 3 HAZARDS | DENTI FI CATI ON
Copyright 1984-2001 MDL Information Systens, Inc. Al rights reserved.
TH S MSDS |'S SUPPLI ED PURSUANT TO OSHA REGULATI ONS. OTHER GOVERNMENT
REGULATI ONS MUST BE REVI EWED FOR APPLI CABI LI TY TO TH S PRODUCT. WE BELI EVE THE
| NFORVATI ON SOURCE | S RELI ABLE AND THE | NFORVATI ON | S ACCURATE AS OF THE DATE
HERECF, HOWMEVER, ACCURACY OR COVPLETENESS |'S NOT GUARANTEED AND NO WARRANTY OF
ANY TYPE | S GRANTED. THE | NFORMATI ON RELATES ONLY TO TH S SPECI FI C PRODUCT. | F
COMBI NED W TH OTHER MATERI ALS, ALL COVPONENT PROPERTI ES MUST BE CONSI DERED.

Print MSDS Sheet
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