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MATERIAL SAFETY DATA SHEET

Propred dn LS OSHA, S ANGE ovd Conacliar WIS Standams

| 1. PRODUCT IDENTIFICATION |

CHEMICAL NAME; CLASS: NON-FLAMMABLE GAS MIXTURE
Containing One or More of the Following Components in a Nitrogen or Helium Balance Gas:
Oxygen, 0-23.5%; Carbon Dioxide, 0.005-50.0%; Methane; 0-2.5%

SYNONYMS: Not Apphicabls CHEMICAL FAMILY NAME: Not Applicable FORMULA: Mot Applicabie
Document Number: 50015
Mote; The Matorial Salety Dnts Sheed s for s gas mistere supplied in olindors with 33 cubsc feal (925 Inars) or |ess gas capacity (DOT - 39

cylindurs) This MEDS hos been dovsaped for virous gas mixdes wilh the compasition: of compenents within the ranges fisied in Section 2
[Camposition snd Information an ingredientsl. Rofer 1o the produc label for information o the achusl compasiban of the product

PRODUCT USE: Catwation of Monsoring and Research Equipment
1.5, SUPPLIER/MANUFACTURER'S NAME CALGAZ
ADDRESS: 821 Chesapeake Orive
Cambndge; MD 21613
BUSINESS PHONE 1-410-228-8400 (& am, 0 5 pm U5, EST)
General MSDS nformation: 1-713-858-0440
Fax on Demand 1-800-231-1366
EMERGENCY PHONE
Chermires; Unied States/CanadaPusns Rico: 1-B00-424-8300 [24-haours)
Chemires inkemational 1-703-527-3887 [24-hours]
[ 2. COMPOSITION and INFORMATION ON INGREDIENTS ]
CHEMICAL MAME CAS mole W EXPOSLIRE LIMITS IN AIR
AGGIH-TLY OEHA-FEL MNIOISH OTHER
TVA STEL TWA STEL IDLH
ppm ppm pprm PP ppem
Carbon Dinxica 124389 0005 - 8000 0,000 5000 0,000 0000 | WIDSH RELs
£0.0% 01,000 (Vacaled TV = 5000
r.l-lcnd RSO REL) STEL = 30,000
1980 PEL) DFG Mals:
TV = 5000
PEAK = 2sMAK, &I min.,
marnentary vakin
Chyppen TTR2-44T Q- Thiese me no Specis Expoere bmits e Cepgen. Coypan lewals should be manisned
235 abeve 10.5%
it T4 BZ-B 0.2 5% | Them are no Speciic oxposurs imits for Methans. Methane is o simpie asphysdant (541
Ciygon levels shauld e maintainod abewe 18 5%.
Namgen' Heliem T727.37-40 | Bafance There are no spacific mposus lemts for Niropen of Helium. These goees ane smpia
1440.657 asphyxiars (SA)_Orygan lvels should be mainianed sbov 195% |
HE = Mol Extabisted Ban Gecson 186 or Definfions of Terms Used

NOTE (1) ALL WHMIS recuired infomation is inchaded In aporoprinte sectons based on i ARS! ZA00.3-1596 formal.  This gaa mikune Ras Bean dassfing. n
acroriacen will iha hazard critenn of He CPR phd the MEDS containg al fe wlarmation meured by the CFR,

3. HAZARD IDENTIFICATION |

EMPERGENEY OVERMVIEW, This gas mictume in 8 ookl dosless gas A sgnfican hagse d wath of s gas rrcduns i T potamial lor owr-
papogurn 1o Carber Dicoide, # componant of #rs gas matune Winntion of Caron Dsode can incanse mspinaion and Fear rate. possibly suling i arculdony
insuiaanty (which may lnad %o coma and deasth). Al concenirmions between 2-10%, Cirbon Dioaide can cause rausen, drrinest, Fasdeche. montal confimon,

morpased blood prossuis Bnd EspEaiong o ¥ the corcenimten of Carbon Dioode reaches 10% or mons, sulfooalion can oot wilhin Minulss Addtiannly,
nkiasns ol iy gas mixhure My procucn cxygaen-defioen] Timosphates (eapecialy in confired spEcHS or ofhed pocey-warmilalad environments), individuali in sach

SYMPTOMS OF OVER-EXPOSURE BY ROUTE OF EXPOSURE: The maat sigrificant route of over-eposure for ihis gas midure is by inhalation
INHALATION Do io the srall size of an isdiiousl odinder of this gas mixture, ne wuseal heatth affects from over-expasuns 1o the product are
anficipated Under revting circumstances of wse A signifieant hazand assodated with releases of this gas mbdure i the paEntial fof over-ezposam
1o Carbon Diceade, a cormponand al this gas mixure. |f this ges mixtune is refessed in 8 small, poory venlilabed area (Le. an anchisad or confined
space), and i Ihe concantmtion of Carbon Dioxite reaches 10% or mons, suffacation can occur wifhin minutes. Al cancontrations behween 2-10%,
Carton Dinsdn can couse rauses, dirziness. haadachn, mantal confusian, increased blood prossas and respiralory rate

| 3, HAZARD IDENTIFICATION |

Carbon Diomda inftinky sSmulates respration and then couses espiral depression.  High

concenirations esull In narcosis. Symptoms in humsns 8de as Tolows: " PSR W T, RN T S FETEN

OF CARBON DIOKIDE  OBSERVED EFFECT EALTHHAZARD | |

1% Slight Incraase in breathing rate. |

% Braathing r#le ncraases fo 50% above normal level  Prolonged exposure | ——
can causs hoadoche, Brodness.

3% Braathing increases ke teice normal rale mnd becomes labored.  Weak | FLAMBABILITY HAZARD mon | @
narcolic affect, impaired hearing, headache, increase in blood pressune ang +
pulse rate —

4-5% GBreathing incroases o approkimalely four limes normal rale, Sympoims o PHYSCAL HAZARD e | p
Intoxication become evident and slight chaking may be fel 1

5-10% Charsctensiic shap odar noticeable.  Very tabored breathing, neadache,
wisal impairment and ringing in the ears.  Judgment may be Impaired, PROTECTIVE EQUIPMWENT
fpdloved within minues by oss of CoN2C0UBNESE.

S0 V00% Uinconsciousness socurs mare rapidly above 10% level. Profonged exposune [ —— = nas
1o high concentralions may esentually — - —i
rasull in dealh from &sphyxiation. St Bectom A

Addtionaty, # riadures of this gas michem contaln less than 19.5% Cueygen and are released in g

amall, profy-ventiaiod area (¢ an endosed or confined space). an oxygen-deficient envronment o Maswm ook U wru By Ao

may ocour, Individuats treathing such an stmosphere may expanience symptams which incdude
Iweadathes, inging I cars, dizziness, drowsiness, unconsclousness, rAUsea, vomiting, and depression of ll the sensas. Linder soome
circurnstancas of oves-sxposurn, death may cecur. The afiects associated with wiicus levits of axygen are is folows
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3. HAZARD IDENTIFICATION (continued)

EONCENTRATION
QBSERVED EFFECT
12-16% Cooypan Braathing and pulse i noreased. muscular coorsnation sightly disturbed,
10-74% Cooypen Emotional upsal. abaanmal faligue, deturtod respirmtion,
A 10 Omygen Nausea, vamiling, collapse, of loss of conscousness
Bakow i%: Comelsive moverments, possibie respiatory collapse, and death.

COMNTACT WITH SKIMN aor EYES Ez;nm’:mlﬂmmmdhcmummdmw:nmﬂnﬂymmmmm
with gymploms such s pain, rednass, and inaring. Prolonped somact of high conoeniraSions of Carbon Dioxide wilh the eyes cn cause Samage
o e petinal ganglion calis

HEALTH EFFECTS OR RISHS FROM EXPOSURE: An Explonation in Lay Terms. Owor-mxpasurs (0 his gas mosTas may cause the faliowing
haalth affocts:

ACUTE: Due bk this small sz of ihe individusl sylinder of (s gas ndure, no unsual heeth offects fom exposure (o e product ane anticpeied
uisdar rouling circumstances of use. nhalation of high concentations of Carben Diexdde (a component of this gas mixune) can cense nausea,
dizziness, headache, mental confusion, increased blcod pressrs and respralony e, High concontrations of Carben Dioxide may ciuse eye
erfiation, and pobondial ey damage. Anather significent hacand assocated with this gas mixture when il contains kass Ban 19.5% ceygen s e
potentinl for axposune tn gxygen-deficient almosphenes. Symptoms of coygen defidency incude respimtory difficulty, ringing in sars, haadaches,
shartness of breath, whessing, hesdachs, dizziness, indipestion, nausos, uncensciousness, and death, The skn of 8 violim of cver-sposurs may
have & Blo coior.

CHRONIC: Chionis sxpaswe b oxygen-deficent aimosphores (betow 18% exygen in air) may affect the hean and nenous systont

TARGET ORGANS ACUTE: Respiralory systerm. CHRONIC: Hearl, cartral nervous sysiem

| 4. FIRST-AID MEASURES

RESCUERS SHOULD NOT ATTEMPT TO RETRIEVE VICTIMS OF EXPOSURE TO THIS GAS MIXTURE WITHOUT ADEQUATE PERSONAL
PROTECTIVE EQLEPMENT.

Mo unusiml eakh sfects are anficipaied after expasune bo This gas misture, due (o the small cyinder size. B any mdvarse symplom develops slles
aver-sxposis i ihis gas mistire, remave welimis) bo fresh air, es quickly as possble. Only trained perscnnet should administr sLpplamentsl
awygen andior cardo-pulmaonary resuscitalion, ¥ necessary, Viclimis) who experience any stwirse afiact sfler over-expasure 1o s gas midure
st be taken for madical pfention. Rescuers should be taken for rmedical attension, f necessary, Take copy of kbal and MSDE o physican o
Gittwar baaith professional with wtimis)

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: Acute or chronic respimloey condilions may be aggravated by over-axposure 1o the
companents of this gos modure. Adkdiliomaly, cver-sxpoaune fo Carbon Dixite (3 companent af thie gas mixune) may aggravate ey disordars and
central rtrvnus Sy Siom oondtions,

RECOMMENDATIONS TO PHYSICIANS: Administar cxygan, if necessary, rest symploms and aliinnate sxposue.
[ 5. FIRE-FIGHTING MEASURES |
FLASH POINT: hot appicable,

AUTCIGNITION TEMPERATURE: Mot apphcabio

FLAMMABLE LIMITS {in mﬁ.; v::lqm, e NFPA RATING

t apglicable
Usger (UEL) Nt sppiicatie. i~

FIRE EXTINGUISHING MATERIALS: Mon-fammablo gas midure,  Use axdinguishing
madia appropnate for surmounding Sre,
UNUSUAL FIRE AND EXPLOSION MAZARDS: This gas rmodure i nol fammabie; ) ka it

however, containers, when mvolved in fire, may ruplee o burst in e beat ol the fie.
Pmgsu in & conainer can budd.up due 1o heal and I mny nuplure i pressune febal
dewices should il to fundtian. )

oikEm
Connined Broathing Apparatus and full protecive equipimien,

| 6. ACCIDENTAL RELEASE MEASURES |

LEAK RESPONSE. [ ta five senall size and coment of the cylinder, an accidental releass of Bis gas mixdure presems sgniicantly less dskof an
meynen deficent envdronment and olher safaty hazards than @ simiar releese Som a leger ofncer. Howover, 88 with iy chemical releasa,
gxtrame caution st be used during ememency response procedures, (n the avent of a release in which e smosihe s uwnknown, @d in
wehich alher cherscals are polentiaky invohved, evacuate mmediale area, Such releases should be responded o by trained parscnnal using pro-
planned procedures.  Proper prolactive equpmenl should be wsed I caee of B beak, clear the affecled area, protect peophy, and resrand wilh
trainid perrmoniel.

Al tha gas mbaure to dissipale. ¥ necessary, menilor e sarrounding ares (@and the orginal ama of the releass) lar Carton Dicsdide and oxygen.
Carbon Dioxde shoukl st b abowe background levels and Coygen kevols must be sbove 19.5% befone nan-emergency’ persanmel ane gllowsd 1o
FE-axTlar arca

¥ leaking meldaiially from i cyiinder, contact your supgler

[ 7. HANDLING and USE ]

WORK PRACTICES AND HYGIENE PRACTICES: Be awsre af any sgns of dizziness or fatigue, eapocially i work is done in & poorty verlilabad
m;-mm“nlu.nlmﬁmm;dﬂwmmmmmtamﬁﬁm“ma.mmwﬁmﬂﬁ-m-
pxposuns and axypen delcancy. Do mot astermpt 1o repalr, adust, or In any olher way moddy the cylinders containing this gas madure. If here 15 8
ratunclion or anciher type af operationsl preblem. contact nearess distibutar iremedaledy.

STORAGE AND HANDLING PRAGCTICES, Eﬂnnnﬂnﬂhﬂmmwmm:bﬁmmr Cylindiors musl be
probocied fram Se enronment, and profarably kept ot mem tenpemElune (Epproximatety 21°C, TIF). Cylindens should be. storod i dry, vt
venlilalad areas, awsy from sourmes of heat, ignition, and direct sunlight. Protect cyinders against physical damage

Fidll and empty cyfinders shoukl be segregated, Lse a firstin, first-oul Ivveniony systom o prevent fll containers from being stoned for long periods
of fime, These cylndors are nol refilable, WARNING! Do not refill DOT 38 cylinders. To do S0 may cause personal injury or property
damage,

SPECIAL PRECAUTIONS FOR HANDLING GAS CYLINDERS: WARNING! Compressed gases can present signiicant safely hazands. Duing
cylnider us, usn pquIpment designed for Bese spacilic olindens, Ensure ol ines and equipmen &e rated for proper senos pressure
PROTECTIVE PRACTICES DURING MAINTENANCE OF CONTAMINATED EQUIPMENT! Follow praclices indicaled in Secllon & (Accidental
Relesse Megsures) Make cartan that sppscation equipment i locked and taggod-ou salely, Aweys use preduct in amas where adequate
weniiatan i provded

| 8. EXPOSURE CONTROLS - PERSONAL PROTECTION |

VENTILATION AND ENGINEERING CONTROLS: No spedal wvenilialion syslems of engnodring conbiols aré needed undar nomms
Grcismatances of use. As with all chomecals. use this pas mixiue 0 well-vertlaled arees. M il gas misture js used in @ poory-veniialed aea,
nalal automatc monilorng egquipmen bo deles hi levets of Carbon Dibxdde and Oxygan

RESPIRATORY PROTECTION. Mo spacial respraiory proseciion is required under nammal crcumstances of use. Lise suppliad ar respiratary
probection ¥ the level of Carbon Dioxide nxeeeds axposuns Bmils prasented in Soction 2 (Composiian and Information of Ingredients} and aogen
Toviss ane betow 19 5% or unkriown during emergency mspanse 1o a release of Bis gas nbaure. |f espiratony proteclion is needed, uss only
prosection suthorized in the LS, Federal DSHA Standand (20 CFR 1910.134), applicable U S, Stale regulalions, or the Canadian G54 Standard
204 453 and applicabis standards of Canadien Provinces, Cygon levels below 19,18.35% are considened IDLH by OSHA. [n such
atmaspheres, use of a fulfacepiccn pressuresdemand SCEA or a ful faceplecs. supplied air respirator with audliary sell-contained air suipply 15
muired under DSHA's Respralon Protection Standard | 19100134-1900).
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g, EXPOSURE CONTROLS - PERSONAL PROTECTION (continued) |

CARBOMN mu"ﬁ'ﬂ'—."
BESPIRATORY PROTECTION
U 1o 40,000 ppmy Ary Supplied-Ar Respirator iSAR], or sny Ser-Containes Braaming Apparalus [SCHA) wilh 3 tull tacopmos

Emargency or Fiannad Eniry o Unknewn Concerirations or I0LH Conditions: Any SCEA thal has & bl facegece
and 18 cperated In B prassure-gamand or ofer pasihe-prossue mode, o a0y SAR Bal has a Al facepiscs and s
gparated in & pressure.dermand o other posiiva-pressum made in combination with an auxliary SCBA aparated |n
preagure-demand or oifer posie-phessurs moda

Escopn Ay appropnale escoge-type, SCEA

EYE PROTECTION: Salety giasses | ecessary, mmfer to LS, OSHA 29 CFR 1910.133 or appropriate Canadisn Standands.

HAND PROTECTION: No specsl protection is needed under nonmal sreumsiances of se, B necessary, refer fo LS. OGHA 29 CFR 1910.838

or appropeiale Standards of Canada

BODY PROTECTION: Mo special protection i nesded undar nammal crcumsiances of use. I @ hazard of mnjury b the feel axsts dus o talling

shjects, maling objects, whaor objocts may parce fhe scées of (e feel or where employee’'s feet may be expesed 10 elecincal hazands, use fol

n, s descrived in U5, OSHA 26 CFR 1910136,

8. PHYSICAL and CHEMICAL PROPERTIES __J

This fodicrwing information ks for Mitregen, the main component of this gos milkture.
GAS DENSITY g§ 32°F (0°C) ond 1 atm: 0.072 ba/ft* {1 153 kp/m®)

FREEZINGMELTING POINT @ 10 peig: -210°C (-M58°F) BOILING POINT: 105 8°C (-320.4°F)
SPECIFIC GRAVITY (air = 1) T0°F (11.1°C); 0500 pH: ot applicstie.
SOLUBILITY IN WATER volivol @ 32°F (9°C}and 1 atm: 0023 MOLECULAR WEIGHT: 28.01
EVAPORATION RATE (nBulc = 1): Mol applicable EXPANSION RATHO: Mol sppicable,
ODOR THRESHOLD: Mot appiicabie SPECIFIC VOLUME (f'1n): 138

VAPOR PRESSURE @ TO°F (21.1°C) psig: Mat applicanie
GOEFFICIENT WATERIDIL DISTRIBUTION: Mok applicable,

The following information is for Helium, a main companent of this gas mixm,
GAS DENSITY @ 32°F (0°C) and 1 atm; 00103 ibafou B [1 165 kgim')

FREEZING/MELTING POINT (@ 10 psig). Mot Applicable. BOILING POINT: -258.8°C (452 1)
SPECIFIC GRAMITY (alr=1) @ T0°F (21.1°C): 01384 pH: Not appiicabie.

SOLUBILITY IN WATER volivol at 32°F (0°C)and 1 atm: 00054 MOLECULAR WEBGHT: 4,00
EVAPORATION RATE (nBulc =1); Mot sppicable EXPANSION RATIO. Mot applicable
ODOR THRESHOLD: Mot sppicabie. Odoress SPECIFIC VOLUME (b 557

VAPOR PRESSURE g TO°F (21.1"C] [paig) Mol applicatie.
COEFFICIENT WATERIOIL IS TRIBUTION. Not appicable
COEFFICIENT WATERIOIL DISTRIBUTION: Mot applicatie
Tha following information is for the gas mixtun,
APPEARANCE AND COLOR: This gas mixdure i & colofdess, odariass gas
HOW TO DETECT THIS SUBSTANCE (waming properiies): There are no unusisal waming properties assicisled wilh a ralease of this gas
it

| 10. STABILITY and REACTIVITY J

STABILITY: Marmally stabs in gasoous stnte. Moisture in Me air could lad io S formation of caanic acid frem Carbon Dicsde.
DECOMPOSITION PRODUCTS: Methane, o companar of thes gas misure, will tharmally decompase in air to geasrate casbon menadde and
carbon dexide. The olter components of fis gas mixturs do nol decompose, per-se, bul may resct with other compounds in the heat of & fire.
MATERIALS WITH WHICH SUBSTANCE IS INCOMPATIBELE: Tianium wil bum in the Niliogen componan of this gas midure, Lithium reacts
slowdy with Nitrogen af ambilent fEmperatures. Th Mothane componen of tis gas mixtung is aso incomgalible wilh strong caddizers {Le, Chiodne,
bromine pantafucyite, caygen difluoride. and nisogen frifkorida). The Carbon Demdde compansr of this gas medure, willigniie and éxplode when
heated with powdered aluminum, Bendium, conum aloys, cheamium, magnesium-alumnum aloys, msngenese, Monam, Tanium, and zirconum
i the presenscs of moistun, Carkan Dixdde will igrile with cesium oxide Metal acetyides will siso ignite and cxplode an coract wilh Carban

Do
HAZARDOUS POLYMERLZATION: Wil hiol oocur
CONDITIONS TO AVOID: Contne with maleals. Cylindars b b rahires or direct flarme can fuphete of Burst,

11. TOXICOLOGICAL INFORMATION |

TOXICITY DATA: The following fcsscology data are available S the compenants of this gas modue;
CARBON DIOMIDE: This pas k= a simple asphydant with physicéopical efiecss 88 high conceniration,
TCLojirhatation, rat) = & pph24 hours, reproductive snd termlogonic affects LCLofintalasion, rman] = 9 ppht 5 mimdes
LCLatinhalaton, marmmal) = 80,000 ppmys minutes
METHANE: There are ma specfic loxicology data for Mathane, Methana Is a simple asshysant, wiich acis @ displace coggen in e ensimonman
HELIIM: There are no speciic foxkcology dala for Helum, Hefium is 2 simple asphydant (S8), which 2cts to displace caygen in he envircnment
NITROGEN: Thore are no specfic bxicoiogy data for Mrogen, Nitogen s a simple asphysdant, which acis o displace axygen in he anvimomen,
SUSPECTED CANCER AGENT, The companents of tis gas mixure am nol found on the lolliwing lists: FEDERAL OSHA Z LIST, NTP,
CALCSHA, and LART: therefore, thiey e not considered b0 bee, nar suspacied ko be, cancar-cagsng agonts by these agences.
IRRITANCY OF PRODUCT: This gas méxture is nol imtaling, however, conlect with repidy sxpanding gases can cause trosihile o exposed
fiasue.
SENSITIZATION TO THE PRODUCT: The companants of Stis gas mixture are nal krcen b be sansitizers
REPRODUCTIVE TOXICITY INFORMATION: Listad beiow is iformation concarming the affects of this gas mixhute and s companants on (e
Frurnn FenrodLctve Sysiom.

Midagoniciy: Mo mulsgenicity efects have beon described for the componants of this gas mixtum,

Embretoxicity: Mo ambryoloxic effects have been descibed for tha componants of tis gas madure.

Tembogenicity: This (s mbaure |s nol axpecied 1o cause lersiogenic eflects in hamans. Clinical shudies invohang teat animals axpossd o

high concantrations of Cartan Dioxide ndicale leratogersc ofocts,

Hoprodudive Tommty: This gas mistum s not expecied fo cause agverse reproductive affacts in humans.  Clinical shudies imwahing test

animais exposad o high concantrations of Carbon Diexde inticate roproductive eflects.
A mubagen is a chemica which causes parmanant changes 1o ganrefic makena [DNA) such hat the changes wil propagate Mgl generaian
ras. AN BTNVGIDET /5 @ charmics’ which causes damage 10 4 develaping embro (ie within e fs? Bght weeks of pegnanty m humans), bid
e damage doss ol propagals acmss genembonal bnes A lersogen & 8 chemical which calises damage (o a dewsoping fefus, bl the demage
does nof propagahy acmEs gereratonal tnes. A EECUcig fown 5 any substance which mlerferes in any way witl the ot process
BIOLOGICAL URE INDICES [BEIs): C Bislogical E; & Indices [BELs) have nal been determimed lor Bhis gas mistee:

12 ECOLOGICAL INFORMATION I

ENVIRONMENTAL STABILITY: The componants of fis gas mixtiure occur naturally in the almosphera. The gas will bo dssipated rmpidly n wed-
wertitabed areas, The faliowing emaronmantal data are applicable 1o the companants af ihis gas mdure
OXYGEN: Woter Solubiity = 1 volume Cogon2 volumes wobér 81 20°0.  Log Ko, = -065
NITROGEN: ‘Waler Sohubiity = 2 4 volurras Mirogan/1 00 volumes waler at 0°C, 1.6 volumes MNitrogen't 00 volumes wator at 20°C.
EFFECT OF MATERIAL DM PLANTS or ANIMALS: Mo svidonon |s cumenty awvadatle on Bis gas midura's effects on pland and animal e,
EFFECT OF CHEMICAL ON AGUATIC LIFE: Mo evidencs is currently svislahie on this gas mixture's offects on aquatic life.
13. DISPOSAL CONSIDERATIONS |

PREPARING WASTES FOR DISPOSAL PREPARING WASTES FOR DESPOSAL Wasle disposal musl be in accordance with appropeiaby
Federsl, Sinte. and Jocal reguéations. Cylindars with undesined ressdunl product may be salely witad outdoors with the proper reguiator. For

furthesr il refer bo Seotion 10 [Crther Infarmation),
[ 14, TRANSPORTATION INFORMATION ]

THIS MATERIAL 15 HAZARDOUS AS DEFINED HY 48 CFR 172,101 BY THE LS. DEPARTMENT OF TRANSPORTATION.
PROPER SHIPPING MAME Compressed gases. n.o.s. ("Cwygen, Nitregen)*of the gas componan wil the nid highest
concansralion nesd 1o MRngen.
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| B 14, TRANSPORTATION INFORMATION (Continued)
HAZARD CLASS NUMBER and DESCRIPTION: 2.2 {Non-Flammable Gas)

LN IDENTIFICATION NUMBER: LIN 1958
PACKING GROUP Nod appicatie.
DOT LABEL{S) REQUIRED: Class 2.2 {Mon-Flammable Gas)

NORTH AMERIGAN EMERGENCY RESPONSE GUIDEBOOK NUMBER (2000). 126

HANNEPQUEUTAHT Tlummpﬂmudhhgumnmmduﬁﬂ-ﬁhymuDDTuhMMmetumhvlﬁCFR 17810,
Appendx B).

SPECIAL SHIPPING INFORMATION: Cyinders should be transponied in a securs pasilion. in & wail-voriilated wehick The: transporiabon of
compressed gas cyindars i aucmatdes o n cossd-body vehides can present sorious saloly hacards, If iransporting these oyndars in
wh'nu.nnp.n:lhas.u:.-.lﬂummmmumm“mm{ummhmMm&Mmuhﬂm.
Aditionaty, the vahicle should be wel-venlizted during ranspostation.

Heds: DOT 36 Cyinders ship in b slrong ouer caron {ouer prckags), Parinent shpping mfarmation poes on th cutside of the outer peckags

DIOT 38 Cylinders da nol have nnsportation information on the cylndar itsel
TRANSPORT CANADA TRANSPORTATION OF DANGEROUS GOODS REGULATIONS: This gas is consdered as Dangarous Goods, pér

regudations of Transpart Canaci
PROPER SHIPPING NAME: Comprossed gases, nes, (*Cxygen. Mempen)®or the gas companant with he
nieed highasl conoenimbon nest i Kirogen.
HAZARD CLASS NUMBER and DESCRIPTION: 2.2 (Nan-Flamrnable Gas)
UN IDENTIFICATION NUMBER: U 1056
PACKING GROUP: Mol Applicatie
HAZARD LABEL: Clags .3 (Non-Flammatle Gad)
SPECIAL PROVISIONS: Nane
EXPLOSIVE LIMIT AND LIMITED QUANTITY INDEX: 012
ERAP INDEX: Mo
PASSENGER CARRYING SHIP INDEX: Mo

PASSENGER CARRYING ROAD VEHICLE OR PASSENGER CARRYENG RAILWAY VEHICLE INDEX: 75

NORTH AMERICAN EMERGENCY RESPONSE GUIDEBOOK NUMBER (2000): 121

HOTE: Shipment af compressed gos cylindess via Public Passenger Road Vehice @ 3 wviolaion of Canadian law [Transpon Canada
Transportatinn of Dangenus Goods Act, 1993

15, REGULATORY INFORMATION

ADDATIONAL US. REGULATIONS:

U5 SARA THRESHOLD PLANNING QUANTITY: There am no specile Thieshold Planning Cuanlilies for this gas. The dofaul Federal MEDS

subtmission and inveniory requirament filng threshold of 10,000 |t {4,540 kg} may apply, per $ CFR 370,30,

1.5, TSCA INVENTORY STATUS: The compananis of $is gis misture are lated on the TSCA Inventary,

OTHER U.5. FEDERAL REGULATIONS:

«  Methane is subct b the mporting nequiremants of Secticn 112{1} of he Clean Ar Act Tha Thrashold Cusrity for mis gis is 10,000 pounds

«  This s misdme does not conban any Class | or Cass 3 ozone depleling chemicals (40 CFR part 82)

+ Mimogen, Helum Carbon Dicodde and Cwygen @ not beled as Regulated Subsances, per 40 CFR, Pan 68, of the Risk Menagement for Chamical
Aeieazas  Mothans |s listed Under this regulion in Tabse 3 a4 & Reguited Substance (Flmmabis SUbsianca). in quantises of 10,000 s {4,553
g or greaner

(L&, STATE REGULATORY INFORMATION. The componants of this gas misdue s covered under the followsng spocific Stale reguistions

Subatarcss: MeSune, Carbon Dhoxide, Hefium Minnesots - Lisi of Harardous Substances Cixygan, hetrogen, Malhane, Carbon Dioside
Calilovnia - Parminsibie Exposiss Limis for TaiPaes. Carbon Diodde, Hetium Hatium

o gon, Mefiaie,  Missoun - Empleyer  Information/Toms:  Rhode hland Hagardous Subsiance Lbak
Carmen Dicudde, Hetum Substanpe List  Mofore Cabon  Dhoide, Chopgan, Blirogen, Mathare, Caibon  Dioside,
Floaids - Substance List) Oiiygan, Carbon Dinddae, Haelum, Fium.

Halium Mew Jerssy - Right to Hoow Hassrdows — Texss - Huardous Substance List Carbon
Iinicds - Toxic Submiamcs List Carbon Dioxde, Substence List  Choggen, Mifogen, Ssthane, Ehonide:

Halium Carton D, Hatum Wosl Wirginis - Hamedous  Sobstanes  List:
Kansas - Saction 32013 List Ma Marth Dakota - List of Hassrdous Chemicals, Carbon Diteide

Massachusetts - Substance Lisk  Owygen, Ruporiable Ouantites: Ha Wincenain - Toule snd Mamrdous Subsisnoes:
Wieture Carbon Dioxide, Halium, Garbon Dicide

CALIFORNIA SAFE DRINKING WATER AND TOXM ENFORCEMENT ACT (PROPOSITION 88): The components of this: gas mixduse an nat
an the Califomia ProposSan B5 lists.

ADDITIONAL CANADIAN REGULATIONS:

CANAMMAN DSLUNDSL INVENTORY STATUS: Tha comparmmis of this gas mixtune are an the Canadian DSL ivveriiony.

CANADIAN ENVIRONMENTAL PROTECTION ACT [CEPA} PRIORITIES SUBSTANCES LISTS: Tha components of this gas mixdure are nal an
the CEPA Priorties Substances List.

CANADIAN WHMIS CLASSIFICATION: This gas mbture it calegonzed as a Controlled Product, Hazend Class A, as per the Controlled Prodict

Ragulatians.
16, OTHER INFORMATION ]

INFORMATION ABOUT DOT-38 NRE (Non-Refillable Cylinder) PRODUCTS
[T 35 cylinders shig as hazardous maserals whan kil Once the cylinders are relnad of pressun {pmpty} by &8 mal corsidaned hazandous
mitlerial of wasle  Resdual ges in s lype of cplinder is not an issws becauss (Cat G midures ane profibitad  Calibration gis midures. ypicaly
packaga in these cyindars are Menfammuabie nes, UN 1956 A small peafcentags of cafibvation gases packaged in 00T 38 gyindars orn farrmalie
o ouckzirg gas madures
For diaposal of wwed DOT-39 cyinsers, || scoaptabia to place thom in o tandtil if locad laws panmil. Their depcdsl is no difarent (han that erfiployed
with oihar DOT contaners such as speiy paint cans. household aerasels, or dsposable cylinders of propar {far camping, tarch aic | When feasdie,
wi recommended recycing for scrap medal contant CALGAT will da this Sor any cusiomie hal wishes 10 return cylindern 1o us prepisd. Al at S
raquinad is & phone call to maks AmARgements 40 we may enlicpae eThal Scappng cylners imvalves some preparation balone e metal deatar
may acoapt tham, WWe perfonm this aperation as o sarves [0 velusd customens who wor 1o parcipate,
MIXTURES: When two or mors gases or lquafied geses are moed, Ser hazardods: groperlies may combine b create addional, urespocad
hagards  Obsain snd evakiase me sately irformation for sech companent befare you producs the midurs, Consuf an Indusiial Hygiarsst ar albr
vanad person when you miaka your safely valuslion of the and produd Remembser. jases and bquids have properies which Can cAuss senous
gy of dedlh
Furmer irdormsation aboul the handing of compressed geses can be found in he folowing pamphiols published by, Comprassad Gas Association |re
{CGA), 1724 Jeforson Davis Highaay, Sulle 1004, Adinglon, VA 222024102, Telaphone: {703} 4120000

Bt Syt Manding of Compressed Gasas in Coilsnars”
AN “Safp Handvng and Storape of Compressad (fases
‘Harbook of Comprissed Gases”

AIR LIQUIDE

This Maienal Safety Dntn Steet |5 offered parsuant fo OSHA's Harard Communication Standsnd, 79 CFR, 19109200, Other governiman! rgulabiors mus be
v to0 appicabiiy To this gas misse To ihe besi of CALGAT ki e formabion corenned hamin s rakabls and accurole os of ths i,

Frwerver, Soguifmcy. auliobiity or L= Wil A nod ge lzad and na lins of arry Yype, sither express or imylbed, B prosided.  The mifommaton
contmnas hersin relntes ool 10 this specilic product. H thin gis Fiskne i combined wih olher wil, Al F W prop e b dend. Dala
Ty gy chacged from time b Gre (B surn 10 consul e Dbest edion
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MATERIAL SAFETY DATA SHEET

Prepared o U8 OS5HA, CMA, ANS! and Canadian WHMIS Standards

1. PRODUCT IDENTIFICATION |

CHEMICAL NAME; CLASS: NON-FLAMMAEBLE GAS MIXTURE
Containing One or More of the Following Components in a Nitrogen Balance Gas:
Oxygen, 0-23.5%; Methane, 0-2.5%; Hydrogen, 0-2.0%; Carbon Monoxide, 0.00001-1.0%

NOTE: MIXTURES COMPRISED OF AN A BALANCE GAS CONTAN DETWEEN 19,5-71.5% CIYGEN.
SYNONYMS: Not Applicable CHEMICAL FAMILY NAME: Not Applicable FORMULA: Not Applicable
Document Number: 50009

Nt T katonal Satery Data Bhaet is for fra gan misiu supphid i cylrdens win 32 cubic Ieet (835 B o hos ges capadly (DOT - 39 ofinders). This MSDE s
s dherviopad for WA i PSS W Thi Composiaon of corgannty wiln e mnges kled in Secton 2 (Gomposion snd intematon on ingreckents). Reler la
T preciuec] lnbed for iformaiion on e actiol compbaiion of e produd.

PRODUCT USE; Calibration of Manfionng and Research Equipmant
U.5. SUPPLIER/MANUFACTURER'S NAME CALGAZ
ADDRESS: 821 Chesapeake Drive
Cambrndge, MD 21613
BUSINESS PHOME 1-410-228-6400 (8 am %o 5 pm. LLS: EST)
General MSDS Informiation; 1-T13-858-0:40
Fax on Demand: 1-800-221-1366
EMERGENCY PHOME:
Chemirec, Un#ed States/CanadaPuaro Rico: 1-B00=424-8300 [24-hours]
Chemtres intermational 1-703-527-3687 [24-howrs]
2. COMPOSITION and INFORMATION ON INGREDIENTS ]
CHEMICAL CAs N e EXPOSURE LIMITS IN AR
HAME
ACGIH-TLV DSHA-PEL MIOSH OTHER
TV, STEL PEL STEL 1LH
- ppm_|__gpm ppen__{__ppm o
Cartsary [FELE 000001 1] NE 50 | 1200 MIOSH RELS TWA = 35
Moncaide 10% |eefing] STEL = 200 ceiling
5 [Vacated [IF BAMKS TV = 30
(Vacated | 1680 PEL) PEAK = 2eMAK, 15 min.,
1363 PEL) average value, 1 hr
irtereal
DF G MAK, Pregnoncy Risk
Classificstion: 8
Hydhroigen 1333-T4-0 0-2.0% Thusre are no specific sxposure bmils for Hydiogen, Hydrogan is 8 simale asplydant (54)
Oxyppen levels shousd be maintsned absve 19 5%
Malivare T4-BD 0-2.5% Thers are no specific gxposure lits for Methane. Methano b simple esphpaant (SA)
Oxygen lavals should be maintained shove 19.5%,
Ciygan TTHI-44-7 0-23.5%, Thara aro ne speciic eposurs Frmils for nygan Coeppen lovols should ba mantained abive
19.5%
Htrosgen TTar-arae Halurice There Bem no specic sxposurs §mis Tor Milogen.  MNiregen 5 8 simpla asphysiam (S4),
{}WT lerviels should be mainteaned above 19 5%
HE = hiol EniaDiarad S Sachion 16 b Doliitces of Tarms Lised
MOTE (1) ALL WHMIS reguifed informakon is Induded in spproptiste sections Baasd on e ANSI 2400.1-1950 formal. Thin product has been dassliod n

secoetanon wilh the hazard orfena of the CPR aod ihe MEDE tonining & the informaticn requined by e CFR

3. HAZARD IDENTIFICATION

EMEROGENCY CVERVIEW Tria prodiad o o coloriiss. edodess gan. Carbon Monomde. & compenant of this gas mislune, & 0 chemical asgyiean and can
ond

producs algndficant, acvarse heakh efiect ol relatbaly o coroerdmion Cwar-mposure 0 Carbon Monoade can Shei nalSaR, dizziness, headeches,
lapan. & iy, ok ummm-,mwmmumnmmrmﬁuﬂmmwumrmnmm
emdtnments); ¥ In by saach mbireaphi may b aschysmisd

WAZARTIOIS MATERML IDENTIFICATION BYSTEW

SYMPTOMS OF OVER-EXPOSURE BY ROUTE OF EXPOSURE- Thir muosd significant
route of aver-eaprosur fof 1his produdct is by inhalsson i o T
INHALATION; Duse o ihe small size of an indvdual cyfinder of Bhis product, mo unusual HEALTH HAZARD L i
hepith effecis from overaxposure o ihe preduct am anliopatod undor routino Le—=

circumslavices of use. - b
Inhalation over-expasues i smosphesss conaining mone then e Threshald Limd Vahe -

of Crban Mangsdde (25 ppm) can maul in sariaus health consequances. Carmon FLAMMARILITY HAZARR: | 0
Moncoade ks classified 0s a chamecal aspwsiant, producing a toude action by cormbining —— = &
will 1 hermeglobin of the blood snd mplacing 1he ayvalable cxygen. Through this |
regimcamant, the tody is deprived of the requined axygen, and asphysdation ocours, PHYSICAL HAZARD s | 8
Since ihe affinity of carbon monoxde for hemogiotn & about 200300 mes hal of

ey, only @ small amand of Carbon Mordadde will cause B iode maction o ooour,
Carbon Monodde exposunes in excess of 50 ppm will produce symplorms of patsaning [ PROTECTIVE EQUIFMENT |
¥ breathed for a suffciently long lime. If this produd is reiagsad in g small, poordy Al el [ [
vaortiaied ama (Le. an enclosed or confined spacn]. symphams which may . o
devitiop indurs the folowng; Sed Section A

) Fon Ronnme induidiial Lies and le‘dllln_ﬂlll-l"rl'!
MON-FLAMMABLE GAS MIXTURE MSDS - 50009 EFFECTIVE DATE: FEBRUARY 16, 2011
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3. HAZARD IDENTIFICATION

CONCENTRATION OF
ORSERVED EFFECT
All exposure kvels Cryer-gagrasiics ba Carbon Monaide can be indicated by tha lips and Engemails wming baghl red
200 ppm: Slight symptams (headache, discomfart) afler seveml houts of exposure.
400 ppm. Hastiache ard discoerior] exparienced within 2-3 hours of exposurs,
1,000 - 2000 g Within 30 minuies, slight pafpitations of (he heart oocurs. Within 1.5 hours, thene i8 & lendency 10 slagger.
2000- 2500 ppm Within 2 hours, there i mentsl confusion, headrches, and nauses. Linconscousniess wilter 30 minules
= 2500 ppemc Podeniia foe collapse and doenth before waming syrrploms ane produosd,

Addticnaly, eleases of his product may produce oxypen-defoent stmaspheres (especially in smal confined spaces or olher poorly-venslied
enirairments), indivduals in such stmosphers may be espiyxinbed,

HEALTH EFFECTS OR RISKS FROM EXPOSURE: An Explanation in Lay Terms. Over-exposurs 1o ihis gas mixiune mny canise the following
health affpcs:

ACUTE: Dun b fhe smal sire af e individug) cyinder of Ihs produst, (o unusual heafh efects fom exposure ie e product ame anficpatod
under fouling ciroumstances of wse, Howver, Carbon Monoodde (8 companant of (hes gas mixture] is tosc o humang.  Symphams of Carban
Monoide poisoning can develop gradusly, or can adse suddenly, doponding on e concertratian and duration of exposare. Lips and fingemails.
will turm bright red, which Is a significant sign ol Carbon Monoxide aver-éxposure,  Ofher symploms of cwir-oxposure can include cesprsony
difficulty, headache=, shostness of breath, wheesng, headache, burred visan, memarny loss, dizziness, ndigestion, (@uses, unconsdousness, and
danth

CHRONIC: Chionic expomse 1o oxypan-deficent almasphenes (below 18% oxypon in ae) may effoc the hearl and nenous systiem.  Clnical
shudies indicale that these 158 refalionship between exposus to Carbon Manaxide in specific occupalions ||.e. Sre-Sghiers, loundry workers) and an
Increased ncidance of cordiowascular problems, Cabon Momodde is 8 reproducihe foan, Refer la Section 11 [Toscological Irformation) of this.
MEDS for furtter informsson

TARGET ORGANS: ACUTE Rospirlory sysiem, biood syatem, CHRONIC. Hean, cansovescular systam, condral nensous system, neproducive
sysbom,

I 4. FIRST-AID MEASURES

RESCUERS SHOULD NOT ATTEMPT TO RETRIEVE VICTIMS OF OVER-EXPOSURE TO THIS PRODUCT WITHOUT
ADEQUATE PERSONAL PROTECTIVE EQUIPMENT. At a minimom, Self-Contained Breathing Apparatus and Fire-
Retardant Personal Protective equipment should be wom. Adequate fire protection must be provided during rescue
situations. Viclimis) must be taken for medical affention. Rescuers shoud be taken for medical attention, if necessary. Take copy of label amd
MEDE in physician or other haalth professional will vetimis).

Mo s health effects ane anticipaled afler axpodune bo s product, due Lo the gmall cylinder size, I ary adisene symplam develops allar over-
expasure 1o (s product, remove vclmis) to fresh o, a5 quickly s possile  Only Trained parsonnel should admenister supplemental toopgen
andior camdio-puimonany mesusciation, if necessary. Only trained parsonnol shoukd ndminisier supplemantsd goygen

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: Pro-aisting respiratory condions may be sggrovaled by overpaposem o this
produsl. The Carbon anaxide component of thes gas mixdune can-agirevate same di of the carndi ailir syslem, such &S coronary ariery
disaast and angina pacons.

RECOMMENDATIONS TO PHYSICIANS: Treat symploms and roduce overexposue. Provide axypen. Hyperbanc axygen is ihe mes? efficient
antidple b Carshon Monuaide poisaning, B oplimum range being 2-2.5 aim, A specal mask, or, greferably. & comprassion chamber to ulilize
ol ot thase sures s Boi] adirmil stimigan

5. FIRE-FIGHTING MEASURES

FLASH POINT: Nal applicable
AUTCIGNITION TEMPERATURE: Mol applicabie NFPA RATING
: FLANMARILITY

Lowar (LELY
Lppsr (UELY Not applicabie.
FIRE EXTINGLISHING MATERIALS Mon-flammatile gas mixture, Use extinguishing

madin appropriate for surounting fre

UNUSUAL FIRE AND EXPLOSION HAZARDS: This gas mixtute is not Namemabile,

howwenver, cartainers, when nvohed in fire, rupbure or barst in thir heat of the fim HEALTH LA TINTEY
: to fyls it Mol Sensitive

x X1 Lty b 5Lt e Mal Seasitive

SPECIAL FIRE-FIGHTING PROCEDURES: Stuctornl frefighlers st wess Sefl-

Comained Breathing Apparmus and full protective sguipmen.

g ST

aTHER

6. ACCIDENTAL RELEASE MEASURES

LEAK RESPOMSE: Dus o tha smal size and content of the oiinder, on soodentsl ndasse of this product presents significantly less risk of an
aaypen deficent evironment and other safiety hazards than & simiar release from a lager ofindar,  However, as with any chemicsl release,
sadresre cvulicn must De used during emorgency responsa procedures. In the évent of a rehesse 0 which the simosphare is urknawn, and in
which ofhar chemicals are potantially invilved, evicste immediste srea - Such releases should be responded 1o by imined persomme! wang pre-
planred procedures. Proper profecte aquipmaent should be used In cose of a lsak. dear the afiecied afea, prolect people, and rspond with
Trained

For emergency disposal, secure the ofinds) ard slowly dschame thir gas 1o the atmaspiene noa well-venlilsled arsa or ouldoors.  Allow tha ez
miating 1o dissipate. f necessary, monfior the sumsunding ares (and the orignal snea of v release) for oxygen and Carbon Monowde Carban
Marawide kevel must be below exposune |evel listed in Seclion 2 (Composition and Infarmation on Ingredients) before non-amergency persenneal
e afloved to re-gntar ama

if leaking incidentaly fram me cylisder or iLs valva, cordact your supplier,

| 7. HANDLING and USE

WORK PRACTICES AND HYGIENE PRACTICES: De aware of any signs of dzziness or faligua; exposunes 1o falal concontmlions of this product
icould ooour wilhaud any sgnficant waming symploms, dus ko ocygen defidency. Do nol stiempt o repair, adus!, or in amy ofel way maddy he
cylindars contaning Carbon Moncxide, | there |5 & malfunction or anather type of operational problem. conlact neares! distrébulor immediaely.
STORAGE AND HAMDLING PRACTICES: Cylinders should be frmly securad fo pravent talling or being knocked-gwer.  Cylinders. must be
prosgctad from the envronment, and prefsrably kept 8 room iempenatune (epprosdmatety 21°C, TOF). Gylinders should be sioned in dry, wel.
venlilaled aread, awey from souwrces of hasl, igniton, and direct sunfight. Protect cyinders againat physical dormage. Full and emply cylndaers
should be sepragated. Usa a first-in, first-out invenbary sysbem b0 prevent full containers Fom baing stored for long periods of fime. Thass cylinders
are nol refilpble. WARNING] Do not refill DOT 38 eyfinders. To do S0 may cause personal injury or property damage,

SPECIAL PRECAUTIONS FOR HANDLING GAS CYLINDERS: WARNING! Compressed gases can present significant safely hazends. Dunrg
cylindar use, use equipment designad for hese specfic oyinders. Ensune al lines ard equipment s rated for propor senvice pressure
PROTECTIVE PRACTICES DURING MAINTEMANCE OF CONTAMINATED EQUIPMENT: Follow practices indicated in Saction & (Accidantal
Relessn Mensures) Make carigin that sppécation equipment & loded and tagged-oul safely.  Always use product in armas whise adequate
wentiaton & ]

r 8. EXPOSURE CONTROLS - PERSONAL PROTECTION

VENTILATION AND EMGINEERING CONTROLS, Mo spocal wvenslafion sysiems ar engineenng conrobs arg neaded unded nomnad
cimumstances of use, As with ol chismicals, uge this product in walkventlaied areas. I ihis product is used n a poody-venlilabed anes, insisl
Butamatic mondonng equipment 1o detoct the levels of Carbon Manosdde and aaggen.

MON-FLAMMABLE GAS MIXTURE MSDS - 50009 EFFECTIVE DATE: FEBRUARY 16, 2011
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8. EXPOSURE CONTROLS - PERSONAL PROTECTION

RESPIRATORY PROTECTION: Mo special respraiory profection i required under nommal ciroumstances: of e, Use supplisd sr resgimlory
pmuwmh‘nquMmmuiam.um,dmmmmwlmudmmpm I mespiratony profection i
neaded, usn only proteclien auhanzed in the LS. Fedoral OSHA Stardard (28 CFR 1910.134), applicable U5, Stele reguistions, or the Canadan
C5A Stardard 204 4-03 and applicable standards of Canedian Provinces. Cygen levels balow 19,16 33% ans considored 1DLH by O5HA In
such atmospheres, use of 8 fulllacapece pressumidemand SCEA or & ful fscepiece, supplied al mspimion with sudlisry seif-contained s supaly
is required ynder OSHA'S Respiratary Protecsan Standaed (1910.134-1998), In e event thal esposune fmils may be exceeded for Carban
Marsaxite, the Todowng NIGSH respirstory protection oquipment piidelines should be consubted,

GARBON MONCXIDE

CONCENTRATION HRESPIRATORY PROTECTION

Uip 1o 350 ppmi; HAny Supplad-Alr Hespiraior (GAR),

Up o BTS ppm: Aoy SAR opamied in & conbnuous-fiow made

Up o 1200 ppem A AIr-Purilying, FullFacepiece respiralor {gas mask) wih a chin-style, fron: or back-mountad canister

peoviding protection apsinsl Carbon Monoxide, or any Seil-Conlsined Breathing Apparatus{SCEA) witly & full
facapiece, or any SAR with o full fncepiece.

Ertarganicy or Planned Ertry into Linknown Concentrations or IDLH Condifions: Any SCBA that has a full facopoce and is cperated in &
prassura-domand or oiher posilive-peassars mode, or amy SAR thal has a ful facepiecs and is oporaled in a
prassure-dernand or oflser posibive-pressure made in combingtion wilh an auwaliary SCBA operated in pressure-
dermand ar other posiie-prossun mode,

Escape. Ay Air-Puritying, Full-Facepiece resplrator (gas mask] with a chin-styte, front- or back-mounted conisser
providing prefection sgainst Carben Menoxide, or any approprisie escape-type, SCEA.

EYE PROTECTION: Safety glasses. If necessary, refer 1o U5, D5HA 28 CFR 1810 133 or approprale Canadan Standards,

HAND PROTECTION: Mo spacial protection is neaded under norral drcumstances of use, I necossary, refer o U5 OSHA 26 CFR 1910138

ar appropriate Standands of Cannda

BODY PROTEGTION: No special prolection ts nesded under normal crmermstances of use. I @ hacard of injury 1o the feet axisls due to faling

abjects, miling chjects, whare objects muy plerce he soles of te feal or whers employee’s feel may be exposed (o efeciricsl hasards, use Toot

protection, a8 desaibed in LS OSHA 20 CFR 1910135

9. PHYSICAL and CHEMICAL PROPERTIES

The following physicsl property values arm for the main component, Nitregan:
GAS DENSITY @@ 32°F (0°C) and 1 atm: 072 lhar {1,153 kgim)
BOILING POINT: -220.4°F (- 1945.8°C)
FREEZINGMELTING POINT i 10 psig -210°C (-345.8°F)
SPECIFIC GRAVITY {air = 1) @ T0°F (21.17C]: 0,606
SOLUBELITY IN WATER vollvol @ 32°F (0°C) and 1 atm: 0.023
EVAPORATION RATE (nBusc = 1): Mot applicatis,
VAPDR PRESSURE @ T0°F (21.1°C) psig: Mot applicabls.
COEFFICIENT WATERMIL DISTRIBUTION. Mot applcabia,
The folkewing valees are for the gas mixture:
APPEARANCE, ODOR AND COLOR: This product is & colordess, odoriess gas mixuas
HOW TO DETECT THIS SUBSTANCE [waming propertles): Thom am no urwsusl waming properies associnled with o release of Bis

ol
10. STABILITY and REACTIVITY

STABILITY, Siable & normal lempersiune and pressung

DECOMPOSITION PRODUCTS: The fherma! decomposiion products of Methane indude carbon axides.  Thie alhar companents of [his gas
miture da not decomposa, par 56, bud can react with oiher compounds. in the heat of a fire

MATERIALS WITH WHICH SUBSTANCE IS INGOMPATIBLE: Titanium wil bum in Milregen (tha main component of this product), |
reacts slowly with Nilmogen &1 smbient amparmtures, Components of this produdt (Hydrogen, Camon Moncside, Methane) are also incompatible

pH: Mot applicable,
MOLECULAR WEIGHT: 2801
EXPANSION RATIO: Mol
SPECIFIC VOLUME (I'hb) 138

wills atrong oxkllzers (i, chiohne, bromine pentafluorde, sxygen, oxygen diluaride, and nitrogen influcnde). Carmon Moncdde is midly comosive
i mickon| mnd o (eapecialy at high lemperatunes and pressunes).

HAZARDOUS POLYMERIZATION: Wl no ooour

CONDITIONS TO AVOID. Contact weth incompatible matoriols. Cylindars exposed to high lemparatures o dinect flarme csn ripure o burst

11. TOXICOLOGICAL INFORMATION

TOXICITY DATA: The following toacalogy dota are availabie for ihe componenis of fis product;

CARBOMN MONOXIDE:

Ll finhasatiory Rl 1807 pori'd houes

L {innatation-Mouse] 2444 ppryd howrs
LLiCig {Inhaisticey-Chuiriann Pig) 5718 ppmid hours
|.Car {Inhalation-wid bird speces) 1334 ppm
LiLa {Inhtation-Hurvee) £ mgim12 hours

B oorna, i B lermrning not

eharpstiized in aulonomic sechion, Bioid

i 1 it JolHn
L.CLa {Inhaizion-han) 4000 ey mirtes
LCLa fInhalsten-Harman] 5000 pprm® minules

TOLa (rbalabor-Aabbif) 200 mgén't3 hiur1d
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11. TOXICOLOGICAL INFORMATION (continued)

HYDROGEN;

Trie Aiw no Spacifo fonicology dets for Hydragen, Hydeogan i a smpln osphysdant {SA], which acts io diiplte caygen in e smamnmant
METHANE:

Thwn il N Specitc ioncclogy dats for Methana Muthane (5 & sample asphyndant, which nos fo daplics Grpan in i ardmomant
NITROGEN:

Them & i ilplﬂﬂn:m.unhwmhrﬂm. Mikogar s @ armphi
asphysant, which acls & diaplacs acyginn i e sfrionmant.
OXYGEN:

Thae serieity slaus fior Ciygen e rekmedd o marss moa by et and se oot likeb; o oooun mindssnal sxposars sssmism

SUSPECTED CANCER AGEMT. The components of this gas mixiure are not found on the foliowsng fists: FEDERAL OSHA Z
LIST, NTP, CALOSHA, and ARC, therefore am not considered to be, nor suspected (o be, cancor-causing agents by these
agencies.
IRRITANCY OF PRODUGCT: Contact with rapidly expanding gases can be imiating fo exposed skin and eyes
SENSITIZATION OF PRODUCT The companents of this gas mixiure are not senstizers.
REPRODUCTIVE TOXICITY INFORMATIOM. Listed balow ls information concaming the effects of ihis gas mikure on the human
reproductive system,
Mutsgeniity. The companents of this gas mixture are not reported 1o ciwse mutagenic effects in humans
Embryoioegity’. The campanents of this gas mbdure ane not reported 10 cawse embryotoxic effects in humans
Temtooenicty: Thia gas mbdure is not expected 10 cause ierajogenic effects in hurnans due to the small cylinder sze and small
tatal amount of all components.  The Carbon Monoxide component of fhis gas midure, which exists up to 1%, Gin céuse
teratogenic effects in humans  Severe exposure to Carbon Manoxide during pregnancy has caused adverse effects and the
death of the fetus. In general, matemal symptoms ane an indicator of the potential fsk 1o the fetus since Carbon Monooide is
foeic bo the mother befare i is toxic to the fatus.
- The componants of this g@s mixtune ane not reported cause adverse reproductive effects i hemans:
A mitagen s a chemical which causes permanent changes fo genetic material (ONA) such that the changes will propagale
through generalion lmes. An embryoioxi is 8 cherical which causes demage o a developing embryo (i.e. within the First
eight weeks of pregnancy in humans), bul the damage dees nol propagate across generalional fnes. A feratogen is 2
chemical which causes damage fo 8 developing fefus, but the damage does not propagale across genarational lines. A
meprodetive foxin is any subslance which fiferferes in any way will the mproductive process.
BIOLOGICAL EXPOSURE INDICES (BEls) Biological Exposure Indices (BEls) have been determined for the Carban Monoxide
companent, as folows:

CHEMICAL DETERMINANT SAMPLING TIME BEI
CARBON MONOXIDE
« Carbmyhemaglobin in biood + End of shit + 3.5% of hemogiobin
« Carbon monoxide in end-exhaled air + End of shaft « 20 ppm

N 12. ECOLOGICAL INFORMATION
ENVIRONMENTAL STABILITY: The components af this gas midune occur naturally in the atmosphere.  The gas will be
digsipated rapidly in well-ventialed areas
EFFECT OF MATERIAL ON PLANTS or ANIMALS: Mo evicenos is curmently avaitabile on the effects of this gas mixfune on plant
and animal life. The Carbon Monoxide component of ihis gas mixtune can be deadly 1o exposed animal life, producing symploms
similar to those expenenced by humana, Carbon Moroxide may also be hamiul o plant e
EFFECT OF CHEMICAL ON AQUATIC LIFE. No evidenos is curmently avaiabie on this product's effects on acquatic its, The
presence of mare than a trece of the Carbon Monoxide component of this product (s a hazard to fish

I 13. DISPOSAL CONSIDERATIONS |

PREPARING WASTES FOR DISPOSAL PREPARING WASTES FOR DISPOSAL: Waste disposal must be in aocondance with
appropriate U S Feduoral, State, and ocal regulations and those of Canada and its Provinces. Cylindars wah undesinad resdual
product may be safely vented outdoors with the proper regulator, For further infarmation, refer 1o Secton 16 (Cther informeation)

| 14. TRANSPORTATION INFORMATION |
THIS GAS MIXTURE |5 HAZARDOUS AS DEFINED BY 49 CFR 172101 BY THE U.S. DEPARTMENT OF

TRANSPORTATION.
PROPER SHIPPING NAME: Compressed gases, 01,08, ("Crygen, Mirogen. | of the gas component with the nead highest concenimalion

nexd 1o Nilrogen
HAZARD CLASS NUMBER ard DESCRIPTION: 2.2 (Man-Flammanie Gas)
UM IDENTIFICATION NUMBER LN 1956
PACKING GROUP Mot spplicable
DOT LABEL{S) REQUIRED: Class 2.2 {Non-Flammable Gas)

NORTH AMERICAN EMERGENCY RESPONSE GUIDEBOOK NUMBER (2000) 128
MARINE POLLUTANT. The componants of this gas mixture are nol classdied by the DOT as Marine Pollutants (as defined by 48
CFR 172101, Appendix B)

SPECIAL SHIPPING INFORMATION: Cyinders should be tranapored in a secute posiion, in a welkventilated vehicla. The
transpartation of compressad gas cylinders in automobiles or in closed-body vehicles can pressnt sencus safety hazards. 1f
transparting these cylinders mn vehickes, ensure these oyfinders are not exposed 1o exdremely high temperatures (a3 may
poour in an endosed vehicle on & hol day). Additionally, the vehicle should be well-ventilaled during fransporation

Mote: DOT 38 Cylinders ship in a strong outer carton jouter package)  Pertinent shipping information goes on the oulsads of the
cuter package. DOT 38 Cylinders do not have transportation nformaton on the oylinder itseld

TRANSPORT CANADA TRANSPORTATION OF DANGEROUS GOODS REGULATIONS: This gas mixture = considered as
Dangerous Goods, per regulations of Transport Canada
PROPER SHIPPING NAME: Compressad gases, n.os, (*Cwygen, Nitogen)®or the ges cormponent wilf e next ighest concentratian

freat i ;
HAZARD CLASS NUMBER and DESCRIPTION: 2.2 (Nonw-Flammabie Gas)
UN IDENTIFICATION NUMBER: UM 1238
PACKING GROUP: Mot Applicatie
HAZARD LABEL: Class 2.2 (Non-Flammable Gag)
SPECIAL PROVISIONS: None
EXPLOSIVE LIMIT AND LIMITED QUANTITY INDEX: 012
ERAP INDEX: M
PASSENGER CARRYING SHIP INDEX: Mame

PASSENGER CARRYING ROAD VEHICLE OR PASSENGER CARRYING RAILWAY VEHICLE INDEX: 75

NORTH AMERICAN EMERGENCY RESPONSE GUIDEBOOK NUMBER (2000): 126

NOTE: Shipment of compressed gas cylinders via Public Passenger Road Viehice & a viclation of Canadian law (Transport
Canada Transportation of Dangerous Goods Act, 1692)

MON-FLAMMABLE GAS MIXTURE MSDS - 50009 EFFECTIVE DATE: FEBRUARY 18, 2011
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15. REGULATORY INFORMATION

ADDITIONAL U.S. REGULATIONS:

LS. SARA REPORTING REQUIREMENTS: The companants of this gas mixiure an not subject 1o the reparting requiremants of
Sactions 302, 304 and 313 of Title 1ll of the Superfund Amendments and Reauthorzation Act | as follows;

.5, SARA THRESHOLD PLANNING QUANTITY: There are no specfic Threshold Planning Cluantiies for the companents of
lhés gas mixture.  The defaull Federal MSDS submission and inventory requirerment filing threshoid of 10,000 |b (4,540 kg) may

apply, per 40 CFR 370.20

LS. TSCA INVENTORY STATUS. The companents of this gas modure ane listed on the TSCA Inventary
U.5. CERCLA REPORTABLE QUANTITIES (RQ): Mot applcabie
U5 STATE REGULATORY INFORMATION:. The companants of this gas mixiure are covered under the Toliowing specific State

reguiations:
Alaska - Designatod Toxic and
Hazsrdous Substances: Cartan

Calfornia - Pommissible Exposure
Limits for Chemical Contaminants:
Carban Monoxide, Miogen, Malhene,

Hydrogen.

Florida - Substance List  Owygen,
Carbon Manoxide, Hydrogan.

lllinals - Toxic Substance List: Carbon
Maoncaide, Hydrogon

Hansas - Section 3027313 Lsk: Mo

Massachuseds - Substance List
Oaygen, Cabon Monoxide, Mathans,

Michigan - Critical Materials Register:
Na.

Minnesots - List of Hazardous
Bubstancos; Camon  Monoxide,
Mathana, Hydrogen,

Missouri - Emphoyer InformationToxic
Substance List: Methana, Hydrogen
Mew Jersay - Right to Know Hazardous
Substance List  Cwygen  Carban
Monodde, Babrogen., Mathare,

Hypdrogean

Morth Dakota - List of Hazardous
Chamicals, Reportable Quantities:
Ma

Pennsylvanla - Hazardows Substance
LEst: Chyygen.  Carbson  Motasida,
Milrogan, Methans, Hydrogen

Rhode tsland - Hazardous Substance
Hitreqen, Methane, Hydrogen.

Toxas - Hazamdous Substance List: No

Wast Vinginia - Hazardows Substance
List: Mo

Wisconsin - Toxic and Hazardous
Substancas: Mo

Hydmgan
CALIFORNIA SAFE DRINKING WATER AND TOXIC ENFORCEMENT ACT (PROPOSITION 85): Carbon Monowda s an the
Califormia Propostiion 85 llsts. WARNING: This gas mixiure contains a chemical known 1o te State of California to cause birth

defacts or afher reproductive harm,

OTHER U.5. FEDERAL REGULATIONS:

«  Carben Monoxide is subject 1o the reporting requirements of CFR 28 1910.1000, Carbon Monoxide 18 listed on Table 2.7,

+  Hydrogen and Methane are subject lo the reporting requinements of Section 112(r) of the Clean Air Act. The Threshold
Quantity for each of these gases is 10,000 pounds and sa this mixiure will not be affectad by the mgulafion.

«  This gas mixture does nol conlan any Class | or Class | czone depleling chemicals (40 CFR part 82)

+  Miogen and Oxypen ane not listed as Regulated Substances, per 40 CFR, Part 88, of the Risk Management for Chemical
Reisases Carbon Monoxide, Methane, and Hydrogen are listed under this segulation in Table 3 as Regulaled Substances
(Flammable Substances], i quantiies of 10,000 ko (4,553 kgl or greater, and so this mixture will not be affected by the
regulation,

CANADIAN DSUNDSL INVENTORY STATUS: The components of thiz gas mixture ane on the DEL Inverniory

CANADIAN ENVIRONMENTAL PROTECTION ACT (CEPA) PRIORITIES SUBSTANCES LISTS: The components of this gas
mixiura are not on e CEPA Priorties Subslances Lists.

OTHER CANADIAN REGULATIONS: This pas mixiure is categorized as a Controfied Product. Hazard Classes A and D24, as
per the Centralied Product Regulations

16. OTHER INFORMATION

INFORMATION ABOUT DOT-33 NRC (Non-Refillable Cylinder) PRODUCTS
DOT 39 cylinders ship @8 hazardous matenals when full.  Cnoe the cylinders are relleved of pressure (emply) they are not
considerad hazardous maleral or waste. Residual gas in this type of eylinder is not an issue becatiss foxic gas miures ane
peohibited.  Callbration gas midures typically packaged in these cylinders are Honfammable nos, UN 1958 A small
percentage of calibration gases packaged in DOT 38 oylinders are flammable or oxidizing gas mixiumes,

For disposal of used DOT-30 cyfinders, | is acceptable to place them In & tandfll if local lews permi Their disposal & no
differant than that employed with other DOT containers such as spray paint cans, housenhold aerosals, or disposable cylinders
ol propane (for camping, lorch alc). When feasible, we recommended recytcling for scrap metal content. CALGAZ will 2o this
for any custamer that wishes to return cylinders to us prepaid. All that is required is @ phone call 1o make arrangemeants 50 wo
mary anlicipate arival, Sorapping cylinders Imvolves some preparation before the metal deater may accepl them. We parform
iz pperation as a servics 1o valued customars who want to participate.
MIXTURES: When two or more geses or liguefied gases sre mixed, their hazasdows properties may combing fo creals
addiional, unexpected hazards. Obtain and evaluate the safety information for each component before you produce fhe
mixture, Consull an Industrial Hygienist or other reined person when you make your safety evaluation of the end product.
Remember, gases and liquids have properties which can cause senous injury or death,
Further information aboul the handiing of compressed pgases can bo found in the following pamphlets published by
ed Gas Association Inc (CGA), 1725 Jeflerson Davis Highway, Sulte 1004, Arington. VA 22202-4702. Telephone;
{703) 412.0000.

P-1 “Safe Handing of Compressed Gases in Conlainars”

AT “Safe HandWng and Storage of Compressed Gases”
“Handbook of Comprezsed Gases”

Ei AIR LIQUIDE |

This Material Safaty Data Shest |s affered pursuant 1o O5HA's Hazard Communication Standard, 28 CFR, 1910.1200, Other govarnement
roqulatians st be reyiewed for applicability to this product. To the best of CALGAZ knawledge, fhe Infarmation cortained hirein is redakie
anit securate 25 of this doto; howsver, accuracy, sulkabilty or compleleneas ans ot guaranteed and no warrentias. of any fype. sfhar express
or emplied, &e provded.  The information contained heredn relates only 1o fhis specific product. 11 s prodect is combined wilh ofher
ubarials, all component propenses st be considensd, Data may be changed from timie (o tme, e sure o consull the latest adition
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