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MATERIAL SAFETY
DATA SHEET

2 ; N )
L repared to U.S. OSHA, CMA, ANSHand Canadian WHAMIS Standards

1. PRODUCT IDENTIFICATION

CH .
Containing g‘:;coﬁ;';ﬂNAME, CLASS: NON-FLAMMABLE GAS MIXTURE
ore of the Following Components in a Nitrogen Balance Gas:

- 07 .
SYNONYHS: NotAoptcabe Oxygen 0-23.5%; Ethanol, 0.0005-2.0%
CHEMICAL FAMILY NMAME: Not Applicable
FORMULA: Not Applicable
gocumam Number: 50032
ote: The Malerial Safety Data Sheet s for this gas mixture supplied in eylinders with 33 cubic fesl

been davelo for vatiaus ; » G Bsp o
ped for various gas mixtures with the composition of components wihin the ranges mt (935 Mersy or fess gas capacity (DOT - 39 oylinders). This MSDS has

ﬁ;{g;ﬁéﬁizfénfmmaﬂm on the et comBoStan of the protis ad i Section 2 (Composition and information on Ingradients), Refer o
igg;iéER!MAi\éUFACTURER‘S NAME: gz:“béifzmn of Monitoring and Research Equipment
85:
821 Chesapeake Drive
Cambridge, MD 21613
EMERGENCY PHONE: o
BUSINESS PHONE: $z$§§§%§;§0'800424—9300

General MBDS Information 1-713/868-0440
Fax on Demand: 1-800/231-13866

2. COMPOSITION and INFORMATION ON INGREDIENTS |

CHEMICAL NAME 5 2
CAS# mole % EXPOSURE LIMITS IN AIR
ACGIH-TLY OSHA-PEL NIOSH OTHER
TWA STEL TWA STEL iDLH
ppm ppm ppm ppm ppm ppm
Ethanol 74-98-6 0.0005-2.0% 1060 NE 1000 NE 3300 NIOSH REL:
TWA = 1000
DFG MAKS:
TWA = 1000
PEAK = ZeMAK, 15 min
average value, 1 hrinterval
Carcinogen: MAK-§, TL-A4
Oxygen 7782-44-7 0-23.5% Thete are no specific exposre fimits for Oxygen. Oxygen leveis should be maintained
above 18.5%.
Nitrogen F727-3719 Balance There are no specific exposure limits for Nitrogen. Nitrogen is a simple asphyxiant (SA).

Oxygen levels should be maintained above 19.5%.

NE = Not Established. See Section 16 %r Definiions of Terms Used.
NOTE . AlLWHMIS raguired information is included. 1tis located in appropriate sections hased on the: ANSI Z400.1-1998 formiat.

3. HAZARD IDENTIFICATION

EMERGENCY OVER\!?E: This gas mixture is 4 colorless gas which is odarless, or which has a slight, atcah!«!ike odor. eieases o thig
fty in confined spaces ot other poorly-ventilated erwironmentsy, individuals in such |

mixtura may produce oxygen-teficient atmospheres {espedia
atmaspheres may be asphyxiated. Inhalation of Ethanol, a component of this- gas mixture, may cause drowsiness and other ceniral nervous

B < stem effects ai concentrations above 1000 ppm (0.1 %),

SYMPTOMS OF OVER-EXPOSURE BY ROUTE OF EXPOSURE: The most significantroule of over-exposura for this gas mixture is by inhatation.
INMALATION: Due to the small size of an individual oylinder of this gas mixture, no urusual hieatth affacts from puer-exposure 1o the product arg
anticipated under routing circumstances of use. The chisf health hazard associated with this gas mixture i when this gas mixture contains less
than 18.5% Oxygen and is eloased in a small, poorly-ventilated area {i.e. anenclosed of confined space). Under this pircumstanca, an oxygen-
deficient environment may oo Individunls breathing such an atmosphere may sxperience symploms which include headaches, ringing in ears,
dizziness, drowsiness, UNconsciousness, nausea, vomiting, and depression of ali the senses, Under some choumstances of over-exposure, death
may oocur. The effects associated with various levels of oxygen are as foliows:

CONCENTRATION.OF OXYGEN OBSERVED EFFECT

12-16% Oxygen: Breathing and pulse rate increased, muscular m@rdiqat&on sfightly disturbad.

10-14% Oxygen: Ermational upsel, abnormal fatigue, disturbed respiration.

6-10% Oxygen: Nausea, vomiting, coliapse, or loss of CONSCIoUSNEss.

Bolow B%: Convulsive movements; possible respiratory collapse, and death. ~
Additionally, there is a potantial for over-exposure o Ethano! vapors,  inhalation of concentrations ;\gicw 4 400 pprm {0.1%) of Iit?:apol usuf:iiy
produces no signs of intoxication. Exposurg o concentrations over 1,000 ppm may cause headache, irritation of the gs‘yz'-:s, 1OSe, irn) & xr?a{ an:i}f
continued for an hour, drowsiness and lassitude, 1083 of appetite, and inabifity to concenfrate. Currently, thers 1S no conorete svidence el

epeated exposura © ethmnot vapor resulls in cirrnosis of the fiver. A / . U
i—léALTH EEF’}FECTS QR RISKS FROM EXPOSURE: An Explanation in Lay Terms. Qver-exposure 1o this gas mixture fmay cause the following
T ek b s eon b nn nnusual health effects Tom expoSUTe 1o the product are anticipated

e B A0 B, ayvaen is the




MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: Acute or chronic respiratory congiti
components of this gas mixtre,

RECOMMENDATIONS TO PHYSICIANS: Administer oxygen, i necessary; treat symptoms; eliminate exposura.

L 5. FIRE-FIGHTING MEASURES |
FLASH POINT: Not applicable.

AUTOIGNITION TEMPERATURE: Not applicable, NFPA RATING |
FLAMMABLE LIMITS {in-air by volume, %): FLAMMABILITY
Lower (LELY Notapplicable.
Upper (UELY: Not applicable.

FIRE EXTINGUISHING MATERIALS: Non-flammable gas mixture. Use extinguishing
madia gppropriate for surrounding fire.

UNUSUAL FIRE AND EXPLOSION HAZARDS: This gas mixture is not fammabie; HEALTH REACTIVITY
however, cortainers, when involved in fire; may rupture or burstin the heat of thefire.

Explosion Sensitivity to Mechanical Impact Not sensitive,

Explosion Sensitivity fo Static Discharge: Not sensitive.
I SPECIAL FIRE-FIGHTING PROCEDURES: Structural firefighters must wear Seif.
Contained Breathing Apparatus and fil protective equipment, OTHER

f 6. ACCIDENTAL RELEASE MEASURES 7

LEAK RESPONSE: Dueto the small size and content of the cylinder, ai acaidental release of this gas mixture presents significantly less risk of an
axygen deficient environment and other safely hazards. than & similar release from @ larger cylinder, However, as with any nhemical release,
extreme caution must be used during emergency response procedures. In the event of a release in which the atmosphere is Unknown, and in
which other chemicals are potentially involved, evacuate immediate area. Such releases should be responded to by trained personngl using pre-
planned procedures. Proper profective equipment should be used. In case of & lesk, cléar the affected area, protect people, ared respond with
frained personnel. Allow the gas mixture 1o dissipate. If necessary, monitor the-surrounding area {and the original area of the release) for oxygen,
Oxygen levels must be above 19.5% before non-emergency personnel are affowed 1o re-enter area,

igaking incidentally from the cylinder, contact your supplier.

B 7. HANDLING and USE ]

WORK PRACTICES AND HYGIENE PRACTICES: Be observant for the odor of sulfur; this odor is indicative of a potential overexposure the
Sulfur Dioxide of this ‘gas mixture. Do not attempt to repair, adiust, or'in any other way madify cylinders containing this gas mixture. if there is a
malfunction or anather type of operational problem, contact the rearest distributor immediately. Eye wash stations/safety showers should be near
areas where this gas mixture is used or stored, Al work operations should be monitored in such a way that emergency personne! can be
immediately contacted in the event of a refease. All work practices should minirtize releases of Sulfur Dioxide and Nitrogen Manoxide-containing
gas mixiures.

STORAGE AND HANDLING PRACTICES: Cyiinders should be firmly secured to prevent falling or being knocked-over. Cylinders must be
protected from the shvironment, and preferably kept at room temperature {approximately 21°C [PO°F]. Cylinders should be stored in dry, well-
ventilated areas, away from sources of heat, ignition, and direct sunlight.  Protest cylinders against physical damage. Full and empty oylinders
should be segregated. Use a firstin, first-out Inveritory system o prevent full coritainers from being stored for lorig periods of time. These cylindars
are not refillable. WARNING! Do not refill DOT 36 cylinders. To do so may cause personal Injury or property damage.

SPECIAL PRECAUTIONS FOR HANDLING GAS CYLINDERS: WARNIN
cylinder use, use-equipment designed for these specific.cylinders. Ensure all lines and equipment are rated f
PROTECTIVE PRACTICES DURING MAINTENANCE OF CONT, AMINATED EQUIPMENT: Follow practices indicated in Section & {Accidental

Release Measures). Make cerain that application equipment is locked and tagged-out safely. Atways use product in areas whare adequate
ventilation is provided,

[ 8. EXPOSURE CONTROLS - PERSONAL PROTECTION }

VENTILATION AND ENGINEERING CONTROLS:  No special ventilation systems or engineering controls are needed under normal
circumstances of use. As with af chemicals, use this gas mixture in well-ventilated areas. If this gas mixture is used in a ponrly-ventilated arpa,
install automatic monitoring equipment to detedt the levels of Ethance! and Oxygen.

RESPIRATORY PROTECTION: No special respiratory protection is required unider normal cireumstances of use, Mainiain Ethano! levels below

80% of the TLV (TLV = 1000 opm; and oxyger levels ahove 19.5% in the workpiace. Use supplied air respiratory protection when Ethanol levels

exceed 50% of the TLV (TLV = 1000 ppmj, oxygen levels are below 18.5%, or during EMErgency response to a release of this gas mixtwre, During

an emergency situation, bafore entering the area, chack the concantration of Ethanol and Oxygen. 1f respiratory protection is required, follow the
requirements of the Federal OSHA Respiratory Protection Standard {29 OFR 1810.134), or equivalent State standards.
EYE PROTECTION: Safety glasses. if necessary, refer to U.8, OSHA 20 CFR 1910.133 or appropriate Canadian Standards.

HAND PROTECTION: Wear leather gloves when handiing cylinders, Chemically resistant gloves should b worn when using this gas mixture. ¥
necessary, refer to U.5. O8BHA 29 OFR 1810.138 or appropriate Standards of Canada,

BODY PROTECTION. No special protection is needed under normial clrcumstances of use, i a hazard of injury to the fest axists due 1o failing
objects, rofling obiscls, where objects may pierce the soles of the feet or where employee's feet may be axposad o electrical hazards, use foot
protection, as described in U.8..0OSHA 29 CFR 1810.136,

[ 3. PHYSICAL and CHEMICAL PROPERTIES ]

The following information is for Nitrogen, the main component of this gas mixturs. |
GAS DENSITY @ 32°F (0°Cyand 1 atm: 072 bs/ & {1.153 kg/m™) |
FREEZING/MELTING POINT @ 10 psig: -345.8°F (~210°C) BOILING POINT: -320.4°F (-188.8°C}
SPECIFIC GRAVITY (Bir =1y @ 70°F (211 °Cy 0.808 pH: Notapplicable. '
SOLUBILITY IN WATER volfvol @ 32°F (0°C) and 1 atm: 0.023 MOLECULAR WEIGHT: 28.01
EVAPORATION RATE (nBusc = 1) Not applicable. EXPANSION RATIO: Not applicable,
VAPOR PRESSURE @ 70°F {21.1°C) {p=ig) Not applicable, SPECIFIC VOLUME {ftallb}: 13.8
COEFFICIENT WATERIONI DISTRIBUTION: Not applicabie.

The following information is for this gas mixture.
APPEARANCE AND COLOR: This gas mixture ic 5 celorless gas which is adoriess, or which has a i ht, aleohokike odo
HQW TO DETECT THIS SUBSTANCE fwarning properties): The odor may act as af warning prop%rt; assogia; o i
fmixtu;g In terms of lsak detec fon, fittings and joints can be painted with a soap solution to delect leaks, whéc%;
ormation, '

ons may be aggravated by aver-exposure io the

|
[ 4. FIRST-AID MEASURES (Continued) j
|
|
|

ted with a release of this gas
will be indicated by 3 buhhis




11. TOXICOLOGICAL INFORMATION

TOXICITY DATA: The following toxicology data are available for the components of this gas mixture:

ETHANOL;

Open lrritation Test {Skin-Rabbit} 400 mg: Mild

Standard Draize Test (Skin-Rabbil) 20 mg/24
nours: Modaerats

Standard Draize Test {Eve-Rabbit} 500 my:
Severe

Standard Draize Test (Eye-Rabbit) 500 mg/24
hours: Mild

Rinsed with Water {(Eye-Rabbit) 100 mgi
saconds: Moderate

TOLo (Orabinfanty 11712 uldkg: Behavioral
general anesthetic; Cardiaw archythmias
{including changes in conduction);, Lungs,
Thorax, or Respiration: dyspnea?

DL {Dral-Woman) 1200 mglkag/3  hours:

ETHANOL {continusd):

TDLo (Cral-Man) 22,500 mg/kgd weeks-
infermittent:  Endocrine:  pther  ghanges;
Blood: other changes

TDLo {(Oral-Man) 3371 pl/kgr Behavioral:
altered sieep tme (including change in
righting reflex); Behavioral: excilement, soma

TOlo (Oral-Man) 700 mgkg: Behavioral
changes in psychophysiological tesls

TDLe {Oral-Man) 50 mgfkg: Gastrointestinal:
alteration in gasyic seoretion;
Gastrointastinal: other changes

TDLo {Cral-Man) 1430 pg/kg: Behavioral
changes . molor aclivity {specific. assay),
ataxia, antipsychotic

ETHANOL {continued):

LDLo (Oral-Child) 2 gm/kg: Lungs, Thorax, o
Respiration: other changes; Liver fatty livar
degeneration; Blood: pther changes

LDLo {Oral-Humany 1400 mgrky: Behavioral
sleep, headache; Gastrointestinall nausea or
vomiting

LOLo {Oraldnfant) 19,440 mglkg: Behavioral:
comvulsions or effect on seizure threshold,
coma; Mutritional and Gross Metabolic: body
temperature decrease

LDy (Oral-Rat} 7080 mg/kg: Lungs, Thorax, of
Respiration: other changes

LCeq (Inhalation-Rat} 20,000 ppm/10 hours

NITROGEN: There are no spacific toxicology
data for Mirogen. Nitrogen fs a simple

Endocrine: changas in gonadotroping, other  TDLo (Oral-Child) 14400 mg/kg/30 finutes-

changes; Blood: other changes intermittent.  Behavioral: coma;  Lungs,
TOLo: {OrakWoman) 258 gevkgit2 weeks:! Thorax, or Respiration:‘ dyspres;

Behavioral haflucinations, distorted Gastrointestinal: nausea or vomiting

perceplions; Endocrine: effect on menstrual

asphyxiant, which acts to digplace oxygen in
the environment,

cycle ] ] ) ) - i
SU‘éPECTED CANCER AGENT: The components of this gas mildure are listed by agencies tracking the carcinogenic potential of chemical

compounds; as folows; Not S g " Garcinogen-the. agent s 0
: TLV-Ad {(Not Suspected g8 ¢ Human Larcin [ b }
g:;ﬁ?gg egaiﬁiﬁi:cgic smdt(es I huriaﬁs); MAK-5 (Sut;stanoes V“;{ ith (Earch:q{g);e;p{ii ?gcéa ?}i:?tggiciffoeg:ﬁ;eggg?w of Which is Consi
that. srovided the MAK.and BAT values are observed, no signtican contributior ¢ : ; . .
Tre V?é?fa%’rfng components of fhis gas mixture are not found on the following fists: FEDERAL OSHA Z LIST, NTP, CALOSHA, and 1ARC;
therefore, they are not considerad to be, net suspected to be, cancer-causing agents by these agencies.
IRRITANGY OF PRODUCT: Contact with rapidly expanding gases can be iitating 1 exposed skin and eyes.
SENSITIZATION TO THE PRODUCT: This gas mixture is not Known to cause sensitization in htmans; however, some animals studies indicale
that exposure to Butaneé, & component of this gas mixture, can cause weak cardiac sensitization.
REPRODUCTIVE TOXICITY INFORMATION: Listed below is information concerning the effects of this gas mixture and its components on the
human reproductive system.
Mutaganicity: No mutagenicity effects have been described for the components of this gas mixture.
Embryotoxicity, No smbryotoxic effects have been described for the components of this gas mixture.
Teratogenicity: No teratogenicity effects have been deseribed for the components of this gas mixture. Human teratogenic effects are reporied
for Ethanol, when alcoholic beverages are consumed during pregnancy; howsver, this type of exposure is not pertinent to this gas mixtire
Reproductive Toxicity: No repraductive foxicity effects have been described for the components of gas mixture. ) / l
A mulager i5 a chemical which causes permanent changes to genetic malerial (DNA) such thet the changes will propagale through generation
lines. An gmbryotoxin is a chemical which causes damage o a developing embryo (.e. within the first sight weeks of pregnancy in humans), but
the damags does not propagate across generational lines. A feratogen is.a chemical which causes damage Io a developing fetus, but the damage
does nof propagate across generalional ines. A reproductive toxin is any substance which interferes in any way with the reproductive process.
BIOLOGICAL EXPOSURE INDICES {BEIs): Currently, Biological Exposure Indices (BEIs) have not been determined for the components of this

gas mixlure.

of suspected to be a human carcinggen on the basis of properly
dered to Be So

12. ECOLOGICAL INFORMATION

ENVIRONMENTAL STABILITY: The components of this gas mixture occur naturally in the atmosphbere. The gas will be dissipated rapidly in well
vertilated aress. The following environmental data are applicable to the components of this gas mixiure,

ETHANOL:

Log K = 0.31; Water Solubility = 100% in water; BOD = 37%-88%/ 5 days {theoretical). This compound occurs nalurally in the envircanment.

Bicconcentration: The iow octanoliwater partition coefficient indicates that Ethanol will not biocancentrate ity fish.

Aguatic Fate:  When relsased into waler, ethanol will volatilize {estimated half iife is 8 days) and biodegrade. It wilt ot sorb to sediment or
bioconcentrale In dquatic organisma.  Although | readily biodegrades in taboratory tests, no data on s rate of degradation in natural walers could
be found.

Atmospheric Fate: Wien released into the atmosphere, athanot will photodegrade with a half-fife ranging from hours in polluted urban atmospheres
1o appraximately 6 days. in cleaner atmospheras {based on a hydroxyl radical concentration of 8X10+6 moles/cu omy. Due to its solubility in waler,
rainout may be an important process.

Terrestrial Fate: When spilled on soil, Ethariol will both evaporate and feach intp the ground due to the relatively high vapor pressure and low
sdsorption in soil.  Ethanol will biodegrade in soil, probably to acetis #cid and formaldehyde. If degraddtion is not rapid, it will lsach into

groundwater.
NITROGEN: Water Solubifity = 2.4 volumes Nitrogen/100 volumes watar at 0°C. 1.8 volumes Nitrogeni1C0 volumes water at 207G,
OXYGEN: Water Solubility = 1 volume Oxygen/32 volumes water at 20°C. Log Kew = -0.65
EFFECT OF MATERIAL ON PLANTS or ANIMALS: No evidence is currently available on this gas mixture’s effects on plant and animal life,
EFFECT OF CHEMICAL ON AQUATIC LIFE: No evidence is currently available on this gas mixture’s effects on aguatic iife. The following aguatic

toxicity dats are available for the components of this gas mixiure.

ETHANOL:

LCa (Palaemonetes puglo, grass shrimp) = 250 mg/Li96 hour
LCsn [Saimo gairgner?, rainbow trout) = 13000 mg/L/96 hour

Ly (Pimephales promelas, fathead rainnow) = 15.3 mgl/as hour
ECe (Pimephales promelas, fathead minnow) = 12.9 mgfLias hour
L e (Pimephales promedas, fathead minnow) = 14.2 mgil/96 hour

ETHANOL {(Continuad):

Cal Muttiplication Inhibition Test:

Microcystis asiuginosa, algas = 1450 mg/l
Scenedesmus guadricauda, green algase = 5000 mgl
Entosiphon sulcatum, protozoa = 65 mgfl.

Uronema parduczi, protozoes = 8120 mg/l
Pseudomonas putida, bacterie = 6500 my/L

T o 14. TRANSPORTATION INFORMATION | ]

THIS GAS MIXTURE 1S HAZARDOUS AS DEFINED BY 49 CFR 172.101 BY THE U.S. DEPARTMENT OF TRANSPORTATION. _
PROPER SHIPPING NAME: Compressed gases, .08, {*Oxygen, Nitrogen)or the gas component with the next highest concentration next o

Nitrogen.
HAZARD CLASS NUMBER and DESCRIPTION: 2.2 {Non-Flammable Gas)

{IN IDENTIFICATION NUMBER: EJ‘N 1956
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