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Prepared to U.S. OSHA, CMA, ANSI and Canadian WHMIS Standards 
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MATHESON TRI-GAS, INC.  

150 ALLEN ROAD, Ste 302 
BASKING RIDGE, NJ  07920 
USA 

 

Phone:    973/257-1100  
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NOTE:  A11 2HMIS re7uired in<ormation is inc1uded.  It is 1ocated in aDDroDriate sections Eased on the ANSI G400.1-2004 <ormat. This Droduct has Eeen c1assi<ied in 
accordance Kith the haLard criteria o< the CPR and the MSOS contains a11 the in<ormation re7uired Ey the CPR. 
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EMERGENCY OVERVIEW:  Product Description:  This is a co1or1ess, odor1ess, non-<1ammaE1e Ras 
mixture.  Health Hazards:  The main hea1th haLard associated Kith re1eases o< this Ras mixture is 
asDhyxiation Ey disD1acement o< oxyRen, as each comDonent o< this mixture is a simD1e asDhyxiant.  
Flammability Hazards:  This Ras mixture is not <1ammaE1e.  A cy1inder ruDture haLard exists Khen this Ras 
mixture, Khich is under Dressure, is suETect to heat or <1ames.  Reactivity Hazards:  This Ras mixture is 
not reactiUe.  Environmental Hazards:  This Ras mixture is not exDected to cause siRni<icant haLard to the 
enUironment Eeyond haLard o< <rostEite in eUent o< raDid re1ease <rom the cy1inder.  Emergency Response 
Considerations:  Persons resDondinR to re1eases o< this Ras mixture must Drotect themse1Ues aDDroDriate to 
the situation to Khich they are resDondinR.   

 

SYMPTOMS OF OVER-EXPOSURE BY ROUTE OF EXPOSURE: The most siRni<icant route o< oUer-
exDosure <or this Droduct is Ey inha1ation.  

INHALATION:  HiRh concentrations o< this Ras mixture can cause an oxyRen-de<icient enUironment, 
esDecia11y i< re1eased in a Door1y-Uenti1ated area Ve.R., an enc1osed or con<ined sDaceW.  IndiUidua1s 
EreathinR such an atmosDhere may exDerience symDtoms Khich inc1ude headaches, rinRinR in ears, 
diLLiness, droKsiness, unconsciousness, nausea, UomitinR, and deDression o< a11 the senses.  Under 
some circumstances o< oUerexDosure, death may occur.  The e<<ects associated Kith Uarious 1eUe1s o< 
oxyRen are as <o11oKs:  
CONCENTRATION OF OXYGEN OBSERVED EFFECT  
12-16Z OxyRen: [reathinR and Du1se rate increase, muscu1ar coordination s1iRht1y 

disturEed.  
10-14Z OxyRen: Emotiona1 uDset, aEnorma1 <atiRue, disturEed resDiration.  
6-10Z OxyRen: Nausea, UomitinR, co11aDse, or 1oss o< consciousness.  
[e1oK 6Z: ConUu1siUe moUements, DossiE1e resDiratory co11aDse, and death.  

WARNING:  Exposure to atmospheres containing 8-10% or less oxygen will bring about 
unconsciousness without warning and so quickly that individuals cannot help or protect themselves.  
Lack of sufficient oxygen may cause serious injury or death. 
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CONTACT WITH S[IN or EYES:  Contact Kith raDid1y exDandinR Rases VKhich are re1eased under hiRh 
DressureW may cause <rostEite.   

S[IN ABSORPTION:  No comDonent o< this Ras mixture Dresents a haLard o< s\in aEsorDtion.    
HEALTH EFFECTS OR RIS[S FROM EXPOSURE: OUer-exDosure to this Ras mixture may cause the 

<o11oKinR hea1th e<<ects:  
ACUTE:  The most siRni<icant haLard associated Kith this Ras mixture is inha1ation o< oxyRen-de<icient 

atmosDheres.  SymDtoms o< oxyRen de<iciency inc1ude rinRinR in ears, headaches, shortness o< 
Ereath, KheeLinR, diLLiness, indiRestion, and nausea.  At hiRh concentrations, unconsciousness or 
death may occur.  

CHRONIC:  Chronic exDosure to oxyRen-de<icient atmosDheres VEe1oK 1]Z oxyRen in airW may a<<ect the 
heart and nerUous system.   

TARGET ORGANS:  ACUTE:  ResDiratory system.  CHRONIC:  Heart, centra1 nerUous system. 
HMIS RATING:  HEA^TH _ 0 (^AMMA[I^ITY _ 0 REACTIaITY _ 0 

HaLard Sca1e:  0 _ Minima1  1 _ S1iRht  2 _ Moderate  3 _ Serious  4 _ SeUere  
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V10,000 DDm _ 1ZW 
 

CHEMICA^ NAME CAS c mo1e Z 

He1ium 7440-59-7 0.1-99.0Z 
NitroRen 7727-37-9 0.1-99.0Z 
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GENERAL INFORMATION:  RemoUe to <resh air, as 7uic\1y as DossiE1e.  On1y trained Dersonne1 shou1d 
administer suDD1ementa1 oxyRen and/or cardio-Du1monary resuscitation, i< necessary. Seek medical 
attention immediately.   

S[IN EXPOSURE:  I< re1ease o< this Ras mixture has resu1ted in <rostEite, Karm a<<ected area s1oK1y.  See\ 
immediate medica1 attention.  

EYE EXPOSURE:  I< re1ease o< this Ras mixture has a<<ected the eyes, see\ immediate medica1 attention.   

RECOMMENDATIONS TO PHYSICIANS:  Administer oxyRen.  Treat symDtoms and e1iminate oUerexDosure.   
MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE:  Pre-existinR resDiratory conditions may Ee 

aRRraUated Ey oUerexDosure to this Ras mixture.    
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FLASH POINT:  Not aDD1icaE1e-non-<1ammaE1e Ras. 
AUTOIGNITION TEMPERATURE: Not aDD1icaE1e. 
FLAMMABLE LIMITS (in air by volume, %):   

^oKer V^E^W:  Not aDD1icaE1e.  

UDDer VUE^W: Not aDD1icaE1e.  
 

FIRE EXTINGUISHING MATERIALS:  Use extinRuishinR materia1s 
aDDroDriate <or surroundinR materia1s inUo1Ued in the <ire.  2ater 
sDray shou1d Ee used to coo1 <ire-exDosed containers.    

FIRE EXTINGUISHING MATERIALS NOT TO BE USED:  None 
\noKn. 

UNUSUAL FIRE AND EXPLOSION HAZARD:  This Ras mixture 
does not Eurnf hoKeUer, cy1inders, Khen inUo1Ued in a <ire, may 
ruDture or Eurst in the heat o< the <ire.  
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EXPLOSION SENSITIVITY TO MECHANICAL IMPACT:  Not sensitiUe.  
EXPLOSION SENSITIVITY TO STATIC DISCHARGE:  Not sensitiUe.  
SPECIAL FIRE-FIGHTING PROCEDURES:  InciDient <ire resDonders shou1d Kear eye Drotection. Structura1 

<ire <iRhters must Kear Se1<-Contained [reathinR ADDaratus and <u11 DrotectiUe e7uiDment.  Immediate1y 
coo1 the cy1inders Kith Kater sDray <rom a maximum distance.  2hen coo1, moUe cy1inders <rom <ire area 
i< this can Ee done Kithout ris\ to <ire<iRhters.  
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LEA[ RESPONSE:  Uncontro11ed re1eases shou1d Ee resDonded to Ey trained Dersonne1 usinR Dre-D1anned 
Drocedures.  ProDer DrotectiUe e7uiDment shou1d Ee used In the eUent o< a siRni<icant re1ease <rom a 
sinR1e cy1inder.  Ca11 CHEMTREC V1-]00-424-9300W <or emerRency assistance.  Or i< in Canada, ca11 
CANUTEC V613-996-6666W.  

  

AttemDt to c1ose the main source Ua1Ue Drior to enterinR the area.  I< this does not stoD the re1ease Vor i< it 
is not DossiE1e to reach the Ua1UeW, a11oK the Ras to re1ease in-D1ace or remoUe it to a sa<e area and a11oK 
the Ras to Ee re1eased there.  Monitor the surroundinR area <or the 1eUe1 o< OxyRen.  The atmosDhere 
must haUe at 1east 19.5 Dercent OxyRen Ee<ore Dersonne1 can Ee a11oKed in the area Kithout Se1<-
Contained [reathinR ADDaratus.  
 

J/!-#4,('48!9OP!2)%!
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WOR[ PRACTICES AND HYGIENE PRACTICES    
Oo not eat or drin\ Khi1e hand1inR chemica1s.    
[e aKare o< a11 Dotentia1 exDosure symDtomsf exDosures to a <ata1 oxyRen-de<icient atmosDhere cou1d 

occur Kithout any siRni<icant KarninR symDtoms.    
A11 Kor\ oDerations shou1d Ee monitored in such a Kay that emerRency Dersonne1 can Ee immediate1y 

contacted in the eUent o< a re1ease.  
2or\ers Kho hand1e this Ras mixture shou1d Kear DrotectiUe c1othinR, as 1isted in Section ] VExDosure 

Contro1s and Persona1 ProtectionW.  
I< Uenti1ation contro1s are not ade7uate to DroUide su<<icient oxyRen content, DroDer resDiratory Drotection 

e7uiDment shou1d Ee DroUided and Kor\ers usinR such e7uiDment shou1d Ee care<u11y trained in its 
oDeration and 1imitations.    

Precautions must a1Kays Ee ta\en to DreUent suc\-Eac\ o< <oreiRn materia1s into the cy1inder Ey usinR a 
chec\-Ua1Ue, or Uacuum Erea\, since suc\-Eac\ may cause danRerous Dressure chanRes Kithin the 
cy1inder.  

STORAGE AND HANDLING PRACTICES:  Cy1inders shou1d Ee stored uDriRht and Ee <irm1y secured to 
DreUent <a11inR or EeinR \noc\ed-oUer.  Cy1inders can Ee stored in the oDen, Eut in such cases, shou1d Ee 
Drotected aRainst extremes o< Keather and <rom the damDness o< the Rround to DreUent rustinR.  
Cy1inders shou1d Ee stored in dry, Ke11-Uenti1ated areas aKay <rom sources o< heat or iRnition.  Oo not 
a11oK area Khere cy1inders are stored to exceed 52gC V125g(W.   

SPECIAL PRECAUTIONS FOR HANDLING GAS CYLINDERS:  ComDressed Rases can Dresent siRni<icant 
sa<ety haLards.  The <o11oKinR ru1es are aDD1icaE1e to Kor\ situations in Khich cy1inders are EeinR used. 
Before Use:  MoUe cy1inders Kith a suitaE1e hand-truc\.  Oo not draR, s1ide or ro11 cy1inders.  Oo not droD cy1inders or 

Dermit them to stri\e each other.  Secure cy1inders <irm1y.  ^eaUe the Ua1Ue Drotection caD VKhere DroUidedW in-D1ace 
unti1 cy1inder is ready <or use. 

During Use:  Use desiRnated CGA <ittinRs and other suDDort e7uiDment.  Oo not use adaDters.  Oo not use oi1s or Rrease 
on Ras-hand1inR <ittinRs or e7uiDment.  Immediate1y contact the suDD1ier i< there are any di<<icu1ties associated Kith 
oDeratinR the cy1inder Ua1Ue.  NeUer insert an oETect Ve.R Krench, screKdriUer, Dry Ear, etc.W into Ua1Ue caD oDeninRs.  
OoinR so may damaRe the Ua1Ue, causinR a 1ea\ to occur.  Use an adTustaE1e straD Krench to remoUe oUer-tiRht or 
rusted caDs.  NeUer stri\e an arc, on a comDressed Ras cy1inder or ma\e a cy1inder Dart o< and e1ectric circuit. 

After Use:  C1ose main cy1inder Ua1Ue.  ReD1ace Ua1Ue Drotection caD.  C1ose Ua1Ue a<ter each use and Khen emDty.  Mar\ 
emDty cy1inders hEMPTYi. 

PROTECTIVE PRACTICES DURING MAINTENANCE OF CONTAMINATED EQUIPMENT:  Re<er to current 
CGA Guide1ines <or in<ormation on DrotectiUe Dractices durinR maintenance o< contaminated e7uiDment. 
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VENTILATION AND ENGINEERING CONTROLS:  Use Kith ade7uate, exD1osion-Droo< Uenti1ation to ensure 
comD1iance Kith exDosure 1imits descriEed in this section.  ^oca1 exhaust Uenti1ation is Dre<erred, Eecause it 
DreUents disDersion o< this Ras mixture into the Kor\ D1ace Ey e1iminatinR it at its source.  I< aDDroDriate, 
insta11 automatic monitorinR e7uiDment to detect the 1eUe1 o< OxyRen and the Dresence o< Dotentia11y 
exD1osiUe air-Ras mixtures.   

EXPOSURE LIMITS:   
 

EjPOSURE ^IMITS IN AIR 

ACGIH-T^as OSHA-STE^s NIOSH-RE^s NIOSH OTHER 
T2A STE^ T2A STE^ T2A STE^ IO^H  

CHEMICA^ NAME CAS c 

DDm DDm DDm DDm DDm DDm DDm DDm 

He1ium 7440-59-7 There are no sDeci<ic exDosure 1imits <or He1ium.  He1ium is a simD1e asDhyxiant VSAW. OxyRen 1eUe1s shou1d Ee 
maintained aEoUe 19.5Z. 

NitroRen 7727-37-9 There are no sDeci<ic exDosure 1imits <or NitroRen.  NitroRen is a simD1e asDhyxiant VSAW. OxyRen 1eUe1s shou1d 
Ee maintained aEoUe 19.5Z. 

 

See Section 16 <or Oe<initions o< Terms Used. 
 

RESPIRATORY PROTECTION:  Maintain the OxyRen 1eUe1 aEoUe 19.5Z in the Kor\D1ace.  I< necessary, use 
on1y resDiratory Drotection authoriLed in the U.S. (edera1 OSHA ResDiratory Protection Standard V29 C(R 
1910.134W, or e7uiUa1ent U.S. State standards and Canadian CSA Standard G94.4-93. OxyRen 1eUe1s Ee1oK 
19.5Z are considered IO^H Ey OSHA.  In such atmosDheres, use o< a <u11-<aceDiece Dressure/demand 
SC[A or a <u11 <aceDiece, suDD1ied air resDirator Kith auxi1iary se1<-contained air suDD1y is re7uired under 
OSHAks ResDiratory Protection Standard V1910.134-199]W.   

EYE PROTECTION:  SD1ash RoRR1es or sa<ety R1asses.  I< necessary, re<er to U.S. OSHA 29 C(R 1910.133 or 
and the Canadian CSA Standard G94.3-M19]2, !"#$%&'()*+,-.+)"#+/)0.+1'2&.0&2'%. 

HAND PROTECTION:  2ear mechanica11y-resistant R1oUes Khen hand1inR cy1inders containinR this Ras 
mixture. I< necessary, re<er to U.S. OSHA 29 C(R 1910.13], or aDDroDriate Standards o< Canada. 

BODY PROTECTION:  Use Eody Drotection aDDroDriate <or tas\.  Trans<er o< 1arRe 7uantities under Dressure 
may re7uire DrotectiUe e7uiDment aDDroDriate to the tas\.  I< necessary, re<er to the OSHA Technica1 
Manua1 VSection aII: Persona1 ProtectiUe E7uiDmentW or aDDroDriate Standards o< Canada. I< a haLard o< 
inTury to the <eet exists due to <a11inR oETects, ro11inR oETects, Khere oETects may Dierce the so1es o< the <eet or 
Khere emD1oyeeks <eet may Ee exDosed to e1ectrica1 haLards, use <oot Drotection, as descriEed in U.S. 
OSHA 29 C(R 1910.136 and the Canadian CSA Standard G195-02, 1'2&.0&(3.+/22&4.)'. 

ENVIRONMENTAL EXPOSURE CONTROLS:  Contro1s shou1d Ee enRineered to DreUent re1ease to the 
enUironment, inc1udinR Drocedures to DreUent sDi11s, atmosDheric re1ease and re1ease to KaterKays. 
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The <o11oKinR in<ormation is <or the He1ium comDonent o< this Ras mixture:  
GAS DENSITY:  0.103 1E/cu <t V1.165 \R/m3W  EVAPORATION RATE (nBuAc = 1):  Not aDD1icaE1e.  
SPECIFIC GRAVITY (air = 1):  0.13]    FREEZING POINT:  Not aDD1icaE1e.  
SOLUBILITY IN WATER:  0.0094     BOILING POINT (c 1 atmos.):  -26].9gC V-452.1g(W  
EXPANSION RATIO:  Not aDD1icaE1e.    SPECIFIC VOLUME (ft3/lb):  97.09  
ODOR THRESHOLD:  Not aDD1icaE1e.    MOLECULAR WEIGHT:  4.00  
VAPOR PRESSURE (psia):  Not aDD1icaE1e.  
COEFFICIENT WATER/OIL DISTRIBUTION:  Not aDD1icaE1e.  

The <o11oKinR in<ormation is <or the NitroRen comDonent o< this Ras mixture:  
VAPOR DENSITY:  1.145 \R/m3 V0.0715 1E/<t3W  FREEZING POINT:  -210gC V-345.]g(W 
SOLUBILITY IN WATER:  1.49Z VU/UW    BOILING POINT (c 1 atmos.):  -195.]gC V-320.4!(W 
EXPANSION RATIO:  Not aDD1icaE1e.    SPECIFIC VOLUME (ft3/lb):  13.] 
ODOR THRESHOLD:  Not aDD1icaE1e.    VAPOR PRESSURE (psia):  Not aDD1icaE1e. 
COEFFICIENT WATER/OIL DISTRIBUTION:  Not aDD1icaE1e. 

The <o11oKinR in<ormation is Dertinent to this Droduct:  
APPEARANCE, ODOR AND COLOR:  This Ras mixture is co1or1ess and odor1ess.  
HOW TO DETECT THIS SUBSTANCE (warning properties):  There are no distinct KarninR DroDerties 

o< this Ras mixture.  In terms o< 1ea\ detection, <ittinRs and Toints can Ee Dainted Kith a soaD so1ution to 
detect 1ea\s, Khich Ki11 Ee indicated Ey a EuEE1e <ormation.    
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STABILITY:  StaE1e at standard temDeratures and Dressures.   
DECOMPOSITION PRODUCTS:  ComEustion:  The comDonents o< this Droduct do not decomDose, Der se, 

Eut may react Kith other comDounds in the heat o< a <ire.  Hydro1ysis:  None. 
MATERIALS WITH WHICH SUBSTANCE IS INCOMPATIBLE:  [oth comDonents are inert Rases. 
HAZARDOUS POLYMERIZATION:  2i11 not occur. 
CONDITIONS TO AVOID:  Contact Kith incomDatiE1e materia1, heat, sDar\ or <1ame.  Cy1inders exDosed to hiRh 

temDeratures or direct <1ame can ruDture or Eurst. 
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TOXICITY DATA:  He1ium and NitroRen are simD1e asDhyxiants VSAW, Khich act to disD1ace oxyRen in the 
enUironment.  

SUSPECTED CANCER AGENT:  No comDonent o< this Ras mixture is 1isted Ey aRencies trac\inR the 
carcinoRenic Dotentia1 o< chemica1 comDounds. The comDonents o< this Ras mixture are not <ound on the 
<o11oKinR 1ists: U.S. EPA, U.S. NTP, U.S. OSHA, U.S. NIOSH, GERMAN MAl, IARC, or ACGIH, and 
there<ore are not considered to Ee, nor susDected to Ee cancer-causinR aRents Ey these aRencies.  

IRRITANCY OF PRODUCT:  This Ras mixture is not irritatinR to contaminated tissue.    
SENSITIZATION TO THE PRODUCT:  The comDonents o< this Droduct not \noKn to Ee s\in or resDiratory 

sensitiLers.  
 REPRODUCTIVE TOXICITY INFORMATION:  ^isted Ee1oK is in<ormation concerninR the e<<ects o< the 

comDonents o< this Ras mixture on the human reDroductiUe system.  
MutaRenicity:  The comDonents o< this Ras mixture are not reDorted to cause mutaRenic e<<ects in humans.   
EmEryotoxicity:  The comDonents o< this Ras mixture are not reDorted to cause emEryotoxic e<<ects in humans.   
TeratoRenicity:  The comDonents o< this Ras mixture are not reDorted to cause teratoRenic e<<ects in humans.   
ReDroductiUe Toxicity:  The comDonents o< this Ras mixture are not reDorted to cause reDroductiUe e<<ects in humans.  

BIOLOGICAL EXPOSURE INDICES (BEIs): Current1y, there are no [io1oRica1 ExDosure Indices V[EIsW 
determined <or the comDonents o< this Ras mixture.  
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ENVIRONMENTAL STABILITY:  This Ras mixture Ki11 Ee dissiDated raDid1y in Ke11-Uenti1ated areas.   
EFFECT OF MATERIAL ON PLANTS or ANIMALS:  Any adUerse e<<ect on anima1s Kou1d Ee re1ated to 

oxyRen de<icient enUironments.   
EFFECT OF CHEMICAL ON AQUATIC LIFE:  No an adUerse e<<ect <rom this Ras mixture on a7uatic 1i<e is 

exDected. 
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PREPARING WASTES FOR DISPOSAL:  2aste disDosa1 must Ee in accordance Kith aDDroDriate (edera1, 
State, and 1oca1 reRu1ations.  Return cy1inders Kith any residua1 Droduct to Matheson Tri-Gas.  Oo not disDose 
o< 1oca11y.   
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U.S. DEPARTMENT OF TRANSPORTATION REGULATIONS:  This Droduct is c1assi<ied as danRerous 
Roods, Der U.S. OOT reRu1ations, under 49 C(R 172.101.   
PROPER SHIPPING NAME:        ComDressed Rases, n.o.s. VHe1ium, NitroRenW  
HAZARD CLASS NUMBER and DESCRIPTION: 2.2 VNon-(1ammaE1e GasW 
UN IDENTIFICATION NUMBER:      UN 1956 
PAC[ING GROUP:          Not aDD1icaE1e. 
D.O.T HAZARD LABEL:         C1ass 2.2 VNon-(1ammaE1e GasW 
NORTH AMERICAN EMERGENCY RESPONSE GUIDEBOO[ NUMBER (2004):  126 
MARINE POLLUTANT:  The comDonents o< this Ras mixture are not c1assi<ied Ey the OOT as a Marine Po11utants Vas 

de<ined Ey 49 C(R 172.101, ADDendix [W. 
SPECIAL SHIPPING INFORMATION:  Cy1inders shou1d Ee transDorted in a secure Dosition, in a Ke11-Uenti1ated Uehic1e.  

The transDortation o< comDressed Ras cy1inders in automoEi1es or in c1osed-Eody Uehic1es Dresent serious sa<ety haLards 
and shou1d Ee discouraRed.  

NOTE:  ShiDment o< comDressed Ras cy1inders Khich haUe not Eeen <i11ed Kith the oKnerks consent is a Uio1ation o< (edera1 
1aK V49 C(R, Part 173.301 VEW. 
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TRANSPORT CANADA TRANSPORTATION OF DANGEROUS GOODS REGULATIONS:  This Ras mixture 
is c1assi<ied as danRerous Roods, Der reRu1ations o< TransDort Canada.   
PROPER SHIPPING NAME:          ComDressed Ras, n.o.s. VHe1ium, NitroRenW 
HAZARD CLASS NUMBER and DESCRIPTION:   2.2 VNon-(1ammaE1e GasW 
UN IDENTIFICATION NUMBER:        UN 1956 
PAC[ING GROUP:            Not ADD1icaE1e 
HAZARD LABEL:            2.2 VNon-(1ammaE1e GasW 
SPECIAL PROVISIONS:          None 
EXPLOSIVE LIMIT AND LIMITED QUANTITY INDEX: 0.125 
ERAP INDEX:              None 
PASSENGER CARRYING SHIP INDEX:      None 
PASSENGER CARRYING ROAD VEHICLE OR PASSENGER CARRYING RAILWAY VEHICLE INDEX:  75 
NORTH AMERICAN EMERGENCY RESPONSE GUIDEBOO[ NUMBER (2004):  126 
NOTE:  ShiDment o< comDressed Ras cy1inders Uia PuE1ic PassenRer Road aehic1e is a Uio1ation o< Canadian 1aK 

VTransDort Canada TransDortation o< OanRerous Goods Act, 1992W. 
 

.K/!&%82(#$1&+!'4*1&"#$'14!!
 

ADDITIONAL U.S. REGULATIONS:   
U.S. SARA REPORTING REQUIREMENTS:  No comDonent o< this Droduct is suETect to the reDortinR 

re7uirements o< Sections 302, 304 and 313 o< Tit1e III o< the SuDer<und Amendments and ReauthoriLation 
Act. 

U.S. SARA THRESHOLD PLANNING QUANTITY:  There are no sDeci<ic Thresho1d P1anninR muantities <or 
the comDonents o< this Droduct.  The de<au1t (edera1 MSOS suEmission and inUentory re7uirement <i1inR 
thresho1d o< 10,000 1Es V4,540 \RW there<ore aDD1ies, Der 40 C(R 370.20. 

U.S. SARA HAZARD CATEGORIES (SECTION 311/312, 40 CFR 370-21):  ACUTE: Nof  CHRONIC: Nof  
(IRE: Nof   REACTIaE: Nof   SUOOEN RE^EASE:  Yes 

U.S. TSCA INVENTORY STATUS:  ComDonents o< this Droduct are 1isted on the TSCA InUentory. 
U.S. CERCLA REPORTABLE QUANTITY (RQ):  Not aDD1icaE1e. 
OTHER U.S. FEDERAL REGULATIONS:  Not aDD1icaE1e. 
CALIFORNIA SAFE DRIN[ING WATER AND TOXIC ENFORCEMENT ACT (PROPOSITION 65):  No 

comDonent o< this Droduct is on the Ca1i<ornia ProDosition 65 1ists.   
LABELING:  Cy1inders o< this Ras mixture shou1d Ee 1aEe1ed <or Drecautionary in<ormation Der the Ruide1ines 

o< the CGA.  Re<er to the CGA <or <urther in<ormation. 
ADDITIONAL CANADIAN REGULATIONS:   

CANADIAN DSL/NDSL INVENTORY STATUS:  The comDonents o< this Droduct are 1isted on the OS^ 
InUentory. 

OTHER CANADIAN REGULATIONS:  Not aDD1icaE1e. 
CANADIAN ENVIRONMENTAL PROTECTION ACT (CEPA) PRIORITIES SUBSTANCES LISTS:  The 

comDonents o< this Droduct are not on the CEPA Priorities SuEstances ^ists. 
CANADIAN WHMIS CLASSIFICATION and SYMBOLS:  This Ras mixture Kou1d Ee cateRoriLed as a 

Contro11ed Product, HaLard C1asses: A VcomDressed RasW.  The <o11oKinR symEo1 is re7uired <or 2HMIS 
comD1iance <or this Ras mixture. 
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CREATION DATE:  AuRust 9, 2007   REVISION DATE:  AuRust 2], 200] 
REVISION HISTORY:  ReUieK o< MSOS to current ANSI Standard <ormat. 
MIXTURES:  2hen tKo or more Rases or 1i7ue<ied Rases are mixed, their haLardous DroDerties may comEine to create additiona1, 

unexDected haLards.  OEtain and eUa1uate the sa<ety in<ormation <or each comDonent Ee<ore you use the mixture.  Consu1t an 
Industria1 HyRienist or other trained Derson Khen you ma\e your sa<ety eUa1uation o< the end Droduct.  RememEer, Rases and 
1i7uids haUe DroDerties Khich can cause serious inTury or death.   
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(urther in<ormation can Ee <ound in the <o11oKinR DamDh1ets DuE1ished Ey:  ComDressed Gas Association Inc. VCGAW, 421 2a1ney Road, 
5th (1oor, Chanti11y, aA 20151.  Te1eDhone: V703W 7]]-2700, (ax: V703W 961-1]31. 

+56)7.+8)"#*("9+27+:2;<'.%%.#+=)%.%+("+:2"&)(".'%>+?1@AB+ACCCD+
56)7.+8)"#*("9+)"#+6&2')9.+27+:2;<'.%%.#+=)%.%>+?EF@AB+ACCCD+

58)"#G22H+27+:2;<'.%%.#+=)%.%>+?ACCID+
 

PREPARED BY:   CHEMICA^ SA(ETY ASSOCIATES, Inc.   
     PO [ox 3519, ^a Mesa, CA 91944-3519  
     ]00/441-3365 / 619/670-0609 

DEFINITIONS OF TERMS 
A 1arRe numEer o< aEEreUiations and acronyms aDDear on a MSOS.  Some o< these Khich are common1y used inc1ude the <o11oKinR: 
CAS #:  This is the Chemica1 AEstract SerUice NumEer that uni7ue1y identi<ies each 
constituent.   
EXPOSURE LIMITS IN AIR: 
CEILING LEVEL: The concentration that sha11 not Ee exceeded durinR any Dart o< the 
Kor\inR exDosure.   
DFG MA[ Pregnancy Risk Group Classification:  Group A: A ris\ o< damaRe to the 
deUe1oDinR emEryo or <etus has Eeen une7uiUoca11y demonstrated.  ExDosure o< DreRnant 
Komen can 1ead to damaRe o< the deUe1oDinR orRanism, eUen Khen MAl and [AT 
V[io1oRica1 To1erance aa1ue <or 2or\inR Materia1sW Ua1ues are oEserUed.   
DFG MA[ Pregnancy Risk Group Classification (continued): Group B: Current1y 
aUai1aE1e in<ormation indicates a ris\ o< damaRe to the deUe1oDinR emEryo or <etus must Ee 
considered to Ee DroEaE1e.  OamaRe to the deUe1oDinR orRanism cannot Ee exc1uded Khen 
DreRnant Komen are exDosed, eUen Khen MAl and [AT Ua1ues are oEserUed.  Group C:  
There is no reason to <ear a ris\ o< damaRe to the deUe1oDinR emEryo or <etus Khen MAl 
and [AT Ua1ues are oEserUed.  Group D:  C1assi<ication in one o< the RrouDs A-C is not yet 
DossiE1e Eecause, a1thouRh the data aUai1aE1e may indicate a trend, they are not su<<icient 
<or <ina1 eUa1uation. 
LOQ:  ^imit o< muantitation. 
MA[:  (edera1 ReDuE1ic o< Germany Maximum Concentration aa1ues in the Kor\D1ace.  
NE:  Not EstaE1ished. 2hen no exDosure Ruide1ines are estaE1ished, an entry o< NE is 
made <or re<erence. 
NIC:  Notice o< Intended ChanRe. 
NIOSH CEILING: The exDosure that sha11 not Ee exceeded durinR any Dart o< the Kor\day.  
I< instantaneous monitorinR is not <easiE1e, the cei1inR sha11 Ee assumed as a 15-minute 
T2A exDosure Vun1ess otherKise sDeci<iedW that sha11 not Ee exceeded at any time durinR a 
Kor\day. 
NIOSH RELs:  NIOSHks Recommended ExDosure ^imits. 
PEL-Permissible Exposure Limit:  OSHAks PermissiE1e ExDosure ^imits.  This exDosure 
Ua1ue means exact1y the same as a T^a, exceDt that it is en<orceaE1e Ey OSHA.    
The OSHA PermissiE1e ExDosure ^imits are Eased in the 19]9 PE^s and the June, 1993 
Air Contaminants Ru1e V(edera1 ReRister: 5]: 3533]-35351 and 5]: 40191W.  [oth the 
current PE^s and the Uacated PE^s are indicated.  The Dhrase, haacated 19]9 PE^,i is 
D1aced next to the PE^ that Kas Uacated Ey Court Order. 
S[IN:  Used Khen a there is a danRer o< cutaneous aEsorDtion. 
STEL-Short Term Exposure Limit:  Short Term ExDosure ^imit, usua11y a 15-minute time-
KeiRhted aUeraRe VT2AW exDosure that shou1d not Ee exceeded at any time durinR a 
Kor\day, eUen i< the ]-hr T2A is Kithin the T^a-T2A, PE^-T2A or RE^-T2A. 
TLV-Threshold Limit Value:  An airEorne concentration o< a suEstance that reDresents 
conditions under Khich it is Renera11y Ee1ieUed that near1y a11 Kor\ers may Ee reDeated1y 
exDosed Kithout adUerse e<<ect. The duration must Ee considered, inc1udinR the ]-hour. 
TWA-Time Weighted Average:  Time 2eiRhted AUeraRe exDosure concentration <or a 
conUentiona1 ]-hr VT^a, PE^W or uD to a 10-hr VRE^W Kor\day and a 40-hr Kor\Kee\. 
IDLH-Immediately Dangerous to Life and Health:  This 1eUe1 reDresents a concentration 
<rom Khich one can escaDe Kithin 30-minutes Kithout su<<erinR escaDe-DreUentinR or 
Dermanent inTury.  
HAZARDOUS MATERIALS IDENTIFICATION SYSTEM 
HAZARD RATINGS:  This ratinR system Kas deUe1oDed Ey the Nationa1 Paint 
and CoatinR Association and has Eeen adoDted Ey industry to identi<y the deRree o< 
chemica1 haLards.  
HEALTH HAZARD:   
0 VMinima1 HaLard:  No siRni<icant hea1th ris\, irritation o< s\in or eyes not anticiDated.  6H("+
!''(&)&(2":  Essentia11y non-irritatinR.  PII or OraiLe _ h0i.  ,-.+ !''(&)&(2":  Essentia11y non-
irritatinR, or minima1 e<<ects Khich c1ear in o 24 hours pe.R. mechanica1 irritationq. OraiLe _ 
h0i.  J')*+ K2L(0(&-+ MNOP+Q)&: o 5000 mR/\R.  N.';)*+ K2L(0(&-+ MNOPQ)&+ 2'+Q)GG(&: o 2000 
mR/\R.  !"R)*)&(2"+K2L(0(&-+S@R'%+M:OP+Q)&: o 20 mR/^.Wf 1 VS1iRht HaLard: Minor reUersiE1e 
InTury may occurf s1iRht1y or mi1d1y irritatinR.  6H("+!''(&)&(2":  S1iRht1y or mi1d1y irritatinR.  ,-.+
!''(&)&(2": S1iRht1y or mi1d1y irritatinR. J')*+ K2L(0(&-+ MNOP+ Q)&: r 500-5000 mR/\R.  N.';)*+
K2L(0(&-+MNOPQ)&+2'+Q)GG(&:  r 1000-2000 mR/\R. !"R)*)&(2"+K2L(0(&-+M:OP+4-hrs+Q)&: r 2-20 
mR/^Wf 2 VModerate HaLard:  TemDorary or transitory inTury may occur.  6H("+ !''(&)&(2":  
Moderate1y irritatinRf Drimary irritantf sensitiLer.  PII or OraiLe r 0, o 5.  ,-.+ !''(&)&(2":  
Moderate1y to seUere1y irritatinR and/or corrosiUef reUersiE1e cornea1 oDacityf cornea1 
inUo1Uement or irritation c1earinR in ]-21 days.  OraiLe r 0, o 25.  J')*+K2L(0(&-+MNOP+Q)&: r 
50-500 mR/\R.  N.';)*+K2L(0(&-+MNOPQ)&+2'+Q)GG(&:  r 200-1000 mR/\R.  !"R)*)&(2"+K2L(0(&-+
M:OP+S@R'%+Q)&:  r 0.5-2 mR/^.Wf 3 VSerious HaLard:  MaTor inTury 1i\e1y un1ess DromDt action 
is ta\en and medica1 treatment is RiUenf hiRh 1eUe1 o< toxicityf corrosiUe.  6H("+ !''(&)&(2": 
SeUere1y irritatinR and/or corrosiUef may destroy derma1 tissue, cause s\in Eurns, derma1 
necrosis.  PII or OraiLe r 5-] Kith destruction o< tissue. ,-.+!''(&)&(2":  CorrosiUe, irreUersiE1e 
destruction o< ocu1ar tissuef cornea1 inUo1Uement or irritation DersistinR <or more than 21 
days.  OraiLe r ]0 Kith e<<ects irreUersiE1e in 21 days.  J')*+ K2L(0(&-+ MNOP+Q)&:  r 1-50 
mR/\R. N.';)*+K2L(0(&-+MNOPQ)&+2'+Q)GG(&:  r 20-200 mR/\R.  !"R)*)&(2"+K2L(0(&-+M:OP+S@R'%+
Q)&:  r 0.05-0.5 mR/^.Wf  4 VSeUere HaLard:  ^i<e-threateninRf maTor or Dermanent damaRe 
may resu1t <rom sinR1e or reDeated exDosure.  6H("+!''(&)&(2":  Not aDDroDriate. Oo not rate 
as a h4i, Eased on s\in irritation a1one.  ,-.+!''(&)&(2":  Not aDDroDriate.  Oo not rate as a h4i, 
Eased on eye irritation a1one.  J')*+K2L(0(&-+MNOP+Q)&:  o 1 mR/\R.  N.';)*+K2L(0(&-+MNOPQ)&+
2'+Q)GG(&:  o 20 mR/\R.  !"R)*)&(2"+K2L(0(&-+M:OP+S@R'%+Q)&:  o 0.05 mR/^W.  

HAZARDOUS MATERIALS IDENTIFICATION SYSTEM 
HAZARD RATINGS (continued):  
FLAMMABILITY HAZARD:  
0 VMinima1 HaLard-Materia1s that Ki11 not Eurn in air Khen exDosure to a temDerature o< 
]15.5!C p1500!(q <or a Deriod o< 5 minutes.Wf 1 VS1iRht HaLard-Materia1s that must Ee Dre-
heated Ee<ore iRnition can occur.  Materia1 re7uire consideraE1e Dre-heatinR, under a11 
amEient temDerature conditions Ee<ore iRnition and comEustion can occur, Inc1udinR: 
Materia1s that Ki11 Eurn in air Khen exDosed to a temDerature o< ]15.5!C V1500!(W <or a 
Deriod o< 5 minutes or 1essf ^i7uids, so1ids and semiso1ids haUinR a <1ash Doint at or aEoUe 
93.3!C p200!(q Ve.R. OSHA C1ass III[, orf Most ordinary comEustiE1e materia1s pe.R. Kood, 
DaDer, etc.qf 2 VModerate HaLard-Materia1s that must Ee moderate1y heated or exDosed to 
re1atiUe1y hiRh amEient temDeratures Ee<ore iRnition can occur.  Materia1s in this deRree 
Kou1d not, under norma1 conditions, <orm haLardous atmosDheres in air, Eut under hiRh 
amEient temDeratures or moderate heatinR may re1ease UaDor in su<<icient 7uantities to 
Droduce haLardous atmosDheres in air, Inc1udinR:  ^i7uids haUinR a <1ash-Doint at or aEoUe 
37.]!C p100!(qf So1id materia1s in the <orm o< course dusts that may Eurn raDid1y Eut that 
Renera11y do not <orm exD1osiUe atmosDheresf So1id materia1s in a <iErous or shredded <orm 
that may Eurn raDid1y and create <1ash <ire haLards Ve.R. cotton, sisa1, hemDf So1ids and 
semiso1ids that readi1y RiUe o<< <1ammaE1e UaDors.Wf 3 VSerious HaLard- ^i7uids and so1ids 
that can Ee iRnited under a1most a11 amEient temDerature conditions.  Materia1s in this 
deRree Droduce haLardous atmosDheres Kith air under a1most a11 amEient temDeratures, or, 
una<<ected Ey amEient temDerature, are readi1y iRnited under a1most a11 conditions, 
inc1udinR: ^i7uids haUinR a <1ash Doint Ee1oK 22.]!C p73!(q and haUinR a Eoi1inR Doint at or 
aEoUe 3]!C p100!(q and Ee1oK 37.]!C p100!(q pe.R. OSHA C1ass I[ and ICqf  Materia1s that 
on account o< their Dhysica1 <orm or enUironmenta1 conditions can <orm exD1osiUe mixtures 
Kith air and are readi1y disDersed in air pe.R., dusts o< comEustiE1e so1ids, mists or droD1ets 
o< <1ammaE1e 1i7uidsqf Materia1s that Eurn extreme1y raDid1y, usua11y Ey reason o< se1<-
contained oxyRen pe.R. dry nitroce11u1ose and many orRanic DeroxidesqWf 4 VSeUere HaLard-
Materia1s that Ki11 raDid1y or comD1ete1y UaDoriLe at atmosDheric Dressure and norma1 
amEient temDerature or that are readi1y disDersed in air, and Khich Ki11 Eurn readi1y, 
inc1udinR:  (1ammaE1e Rasesf (1ammaE1e cryoRenic materia1sf   Any 1i7uid or Raseous 
materia1 that is 1i7uid Khi1e under Dressure and has a <1ash Doint Ee1oK 22.]!C p73!(q and a 
Eoi1inR Doint Ee1oK 37.]!C p100!(q pe.R. OSHA C1ass IAf Materia1 that iRnite sDontaneous1y 
Khen exDosed to air at a temDerature o< 54.4!C p130!(q or Ee1oK pe.R. DyroDhoricqW.  
PHYSICAL HAZARD:   
0 VT)&.'+Q.)0&(3(&-: Materia1s that do not react Kith Kater.  J'9)"(0+1.'2L(#.%:  Materia1s 
that are norma11y staE1e, eUen under <ire conditions and Ki11 not react Kith Kater.  
,L<*2%(3.%:  SuEstances that are Non-ExD1osiUe. UnstaE1e :2;<'.%%.#+=)%.%:  No RatinR.  
1-'2<R2'(0%:  No RatinR.  JL(#(U.'%:  No h0i ratinR a11oKed. V"%&)G*.+ Q.)0&(3.%:  
SuEstances that Ki11 not Do1ymeriLe, decomDose, condense or se1<-react.Wf  1 VT)&.'+
Q.)0&(3(&-: Materia1s that chanRe or decomDose uDon exDosure to moisture.  J'9)"(0+
1.'2L(#.%:  Materia1s that are norma11y staE1e, Eut can Eecome unstaE1e at hiRh 
temDeratures and Dressures.  These materia1s may react Kith Kater, Eut Ki11 not re1ease 
enerRy.  ,L<*2%(3.%:  OiUision 1.5 s 1.6 suEstances that are Uery insensitiUe exD1osiUes or 
that do not haUe a mass exD1osion haLard.  :2;<'.%%.#+=)%.%:  Pressure Ee1oK OSHA 
de<inition. 1-'2<R2'(0%:  No RatinR.  JL(#(U.'%:  Pac\aRinR GrouD IIIf So1ids:  any materia1 
that in either concentration tested, exhiEits a mean EurninR time 1ess than or e7ua1 to the 
mean EurninR time o< a 3:7 Dotassium Eromate/ce11u1ose mixture and the criteria <or Pac\inR 
GrouD I and II are not met.  ^i7uids:  any materia1 that exhiEits a mean Dressure rise time 
1ess than or e7ua1 to the Dressure rise time o< a 1:1 nitric acid V65ZW/ce11u1ose mixture and 
the criteria <or Pac\inR GrouD I and II are not met.  V"%&)G*.+Q.)0&(3.%: SuEstances that 
may decomDose, condense or se1<-react, Eut on1y under conditions o< hiRh temDerature 
and/or Dressure and haUe 1itt1e or no Dotentia1 to cause siRni<icant heat Reneration or 
exD1osiUe haLard.  SuEstances that readi1y underRo haLardous Do1ymeriLation in the 
aEsence o< inhiEitors.Wf 2 VT)&.'+Q.)0&(3(&-:  Materia1s that may react Uio1ent1y Kith Kater.  
J'9)"(0+1.'2L(#.%:  Materia1s that, in themse1Ues, are norma11y unstaE1e and Ki11 readi1y 
underRo Uio1ent chemica1 chanRe, Eut Ki11 not detonate.  These materia1s may a1so react 
Uio1ent1y Kith Kater.  ,L<*2%(3.%:  OiUision 1.4 t ExD1osiUe suEstances Khere the exD1osiUe 
e<<ect are 1arRe1y con<ined to the Dac\aRe and no DroTection o< <raRments o< aDDreciaE1e 
siLe or ranRe are exDected.  An externa1 <ire must not cause Uirtua11y instantaneous 
exD1osion o< a1most the entire contents o< the Dac\aRe.  :2;<'.%%.#+=)%.%:  PressuriLed 
and meet OSHA de<inition Eut o 514.7 Dsi aEso1ute at 21.1!C V70!(W p500 DsiRq.  
1-'2<R2'(0%:  No RatinR.  JL(#(U.'%:  Pac\inR GrouD II So1ids:  any materia1 that, either in 
concentration tested, exhiEits a mean EurninR time o< 1ess than or e7ua1 to the mean 
EurninR time o< a 2:3 Dotassium Eromate/ce11u1ose mixture and the criteria <or Pac\inR 
GrouD I are not met.  ^i7uids:  any materia1 that exhiEits a mean Dressure rise time 1ess than 
or e7ua1 to the Dressure rise o< a 1:1 a7ueous sodium ch1orate so1ution V40ZW/ce11u1ose 
mixture and the criteria <or Pac\inR GrouD I are not met.+V"%&)G*.+Q.)0&(3.%:  SuEstances 
that may Do1ymeriLe, decomDose, condense, or se1<-react at amEient temDerature and/or 
Dressure, Eut haUe a 1oK Dotentia1 <or siRni<icant heat Reneration or exD1osion.  SuEstances 
that readi1y <orm Deroxides uDon exDosure to air or oxyRen at room temDeratureWf 
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DEFINITIONS OF TERMS (Continued) 
 

HAZARDOUS MATERIALS IDENTIFICATION SYSTEM 
HAZARD RATINGS (continued):  
PHYSICAL HAZARD (continued):  
3 VT)&.'+ Q.)0&(3(&-:  Materia1s that may <orm exD1osiUe reactions Kith Kater. J'9)"(0+
1.'2L(#.%:  Materia1s that are caDaE1e o< detonation or exD1osiUe reaction, Eut re7uire a 
stronR initiatinR source, or must Ee heated under con<inement Ee<ore initiationf or materia1s 
that react exD1osiUe1y Kith Kater.  ,L<*2%(3.%:  OiUision 1.2 t ExD1osiUe suEstances that 
haUe a <ire haLard and either a minor E1ast haLard or a minor DroTection haLard or Eoth, Eut 
do not haUe a mass exD1osion haLard. :2;<'.%%.#+=)%.%:  Pressure r 514.7 Dsi aEso1ute 
at 21.1!C V70!(W p500 DsiRq. 1-'2<R2'(0%:  No RatinR.  JL(#(U.'%:  Pac\inR GrouD I So1ids: 
any materia1 that, in either concentration tested, exhiEits a mean EurninR time 1ess than the 
mean EurninR time o< a 3.:2 Dotassium Eromate/ce11u1ose mixture.  ^i7uids: Any materia1 
that sDontaneous1y iRnites Khen mixed Kith ce11u1ose in a 1:1 ratio, or Khich exhiEits a mean 
Dressure rise time 1ess than the Dressure rise time o< a 1:1 Derch1oric acid V50ZW/ce11u1ose 
mixture.  V"%&)G*.+Q.)0&(3.%:  SuEstances that may Do1ymeriLe, decomDose, condense or 
se1<-react at amEient temDerature and/or Dressure and haUe a moderate Dotentia1 to cause 
siRni<icant heat Reneration or exD1osion.Wf  4 VT)&.'+ Q.)0&(3(&-:  Materia1s that react 
exD1osiUe1y Kith Kater Kithout re7uirinR heat or con<inement.  J'9)"(0+1.'2L(#.%:  Materia1s 
that are readi1y caDaE1e o< detonation or exD1osiUe decomDosition at norma1 temDerature 
and Dressures.  ,L<*2%(3.%:  OiUision 1.1 s 1.2-exD1osiUe suEstances that haUe a mass 
exD1osion haLard or haUe a DroTection haLard.  A mass exD1osion is one that a<<ects a1most 
the entire 1oad instantaneous1y. :2;<'.%%.#+=)%.%:  No RatinR.  1-'2<R2'(0%:  Add to the 
de<inition o< (1ammaEi1ity h4i.   JL(#(U.'%:  No h4i ratinR. V"%&)G*.+Q.)0&(3.%:  SuEstances 
that may Do1ymeriLe, decomDose, condense or se1<-react at amEient temDerature and/or 
Dressure and haUe a hiRh Dotentia1 to cause siRni<icant heat Reneration or exD1osion.W.   
NATIONAL FIRE PROTECTION ASSOCIATION HAZARD 
RATINGS:  
HEA^TH HAGARO: 0 Vmateria1s that, under emerRency conditions, Kou1d o<<er no haLard 
Eeyond that o< ordinary comEustiE1e materia1sW: Gases and UaDors Khose ^C50 <or acute 
inha1ation toxicity is Rreater than 10,000 DDm.  Ousts and mists Khose ^C50 <or acute 
inha1ation toxicity is Rreater than 200 mR/^. Materia1s Khose ^O50 <or acute derma1 
toxicity is Rreater than 2000 mR/\R.  Materia1s Khose ^O50 <or acute ora1 toxicity is 
Rreater than 2000 mR/\R.  Materia1s that are essentia11y non-irritatinR to the resDiratory 
tract, eyes and s\in.   1 Vmateria1s that, under emerRency conditions, can cause siRni<icant 
irritationW:  Gases and UaDors Khose ^C50 <or acute inha1ation toxicity is Rreater than 
5,000 DDm Eut 1ess than or e7ua1 to 10,000 DDm.  Ousts and mists Khose ^C50 <or 
acute inha1ation toxicity is Rreater than 10 mR/^ Eut 1ess than or e7ua1 to 200 mR/^. 
Materia1s Khose ^O50 <or acute derma1 toxicity is Rreater than 1000 mR/\R Eut 1ess than 
or e7ua1 to 2000 mR/\R.  Materia1s Khose ^O50 <or acute ora1 toxicity is Rreater than 500 
mR/\R Eut 1ess than or e7ua1 to 2000 mR/\R.  Materia1s that cause s1iRht to moderate 
irritation to the resDiratory tract, eyes and s\in. 2 Vmateria1s that, under emerRency 
conditions, can cause temDorary incaDacitation or residua1 inTuryW: Gases and UaDors 
Khose ^C50 <or acute inha1ation toxicity is Rreater than 3,000 DDm Eut 1ess than or e7ua1 
to 5,000 DDm.  Ousts and mists Khose ^C50 <or acute inha1ation toxicity is Rreater than 2 
mR/^ Eut 1ess than or e7ua1 to 10 mR/^. Materia1s Khose ^O50 <or acute derma1 toxicity 
is Rreater than 200 mR/\R Eut 1ess than or e7ua1 to 1000 mR/\R.  Materia1s Khose ^O50 
<or acute ora1 toxicity is Rreater than 50 mR/\R Eut 1ess than or e7ua1 to 500 mR/\R.  Any 
1i7uid Khose saturated UaDor concentration at 20!C V6]!(W is e7ua1 to or Rreater than 
one-<i<th its ^C50 <or acute inha1ation toxicity, i< its ^C50 is 1ess than or e7ua1 to 5000 
DDm and that does not meet the criteria <or either deRree o< haLard 3 or deRree o< 
haLard 4.  ComDressed 1i7ue<ied Rases Kith Eoi1inR Doints EetKeen -30!C V-22!(W and -
55!C V-66.5!(W that cause seUere tissue damaRe, deDendinR on duration o< exDosure.  
Materia1s that are resDiratory irritants.  Materia1s that cause seUere, Eut reUersiE1e 
irritation to the eyes or are 1achrymators.  Materia1s that are Drimary s\in irritants or 
sensitiLers.  3 Vmateria1s that, under emerRency conditions, can cause serious or 
Dermanent inTuryW:  Gases and UaDors Khose ^C50 <or acute inha1ation toxicity is Rreater 
than 1,000 DDm Eut 1ess than or e7ua1 to 3,000 DDm.  Ousts and mists Khose ^C50 <or 
acute inha1ation toxicity is Rreater than 0.5 mR/^ Eut 1ess than or e7ua1 to 2 mR/^. 
Materia1s Khose ^O50 <or acute derma1 toxicity is Rreater than 40 mR/\R Eut 1ess than or 
e7ua1 to 200 mR/\R.  Materia1s Khose ^O50 <or acute ora1 toxicity is Rreater than 5 mR/\R 
Eut 1ess than or e7ua1 to 50 mR/\R.  Any 1i7uid Khose saturated UaDor concentration at 
20!C V6]!(W is e7ua1 to or Rreater than one-<i<th its ^C50 <or acute inha1ation toxicity, i< its 
^C50 is 1ess than or e7ua1 to 3000 DDm and that does not meet the criteria <or deRree o< 
haLard 4. ComDressed 1i7ue<ied Rases Kith Eoi1inR Doints EetKeen -30!C V-22!(W and -
55!C V-66.5!(W that cause <rostEite and irreUersiE1e tissue damaRe.  Materia1s that are 
resDiratory irritants.  CryoRenic Rases that cause <rostEite and irreUersiE1e tissue 
damaRe.  Materia1s that are corrosiUe to the resDiratory tract.  Materia1s that are 
corrosiUe to the eyes or cause irreUersiE1e cornea1 oDacity.  Materia1s that are corrosiUe 
to the s\in.  4 Vmateria1s that, under emerRency conditions, can Ee 1etha1W:  Gases and 
UaDors Khose ^C50 <or acute inha1ation toxicity 1ess than or e7ua1 to 1,000 DDm.  Ousts 
and mists Khose ^C50 <or acute inha1ation toxicity is 1ess than or e7ua1 to 0.5 mR/^.  
Materia1s Khose ^O50 <or acute derma1 toxicity is 1ess than or e7ua1 to 40 mR/\R.  
Materia1s Khose ^O50 <or acute ora1 toxicity is 1ess than or e7ua1 to 5 mR/\R.  Any 1i7uid 
Khose saturated UaDor concentration at 20!C V6]!(W is e7ua1 to or Rreater than one-<i<th 
its ^C50 <or acute inha1ation toxicity, i< its ^C50 is 1ess than or e7ua1 to 1000 DDm.   
(^AMMA[I^ITY HAGARO: 0  Materia1s that Ki11 not Eurn under tyDica1 <ire conditions, 
inc1udinR intrinsica11y noncomEustiE1e materia1s such as concrete, stone, and sand:  
Materia1s that Ki11 not Eurn in air Khen exDosed to a temDerature o< ]16!C V1500!(W <or 
a Deriod o< 5 minutes in accordinR Kith Annex O.   

NATIONAL FIRE PROTECTION ASSOCIATION HAZARD 
RATINGS (continued):  
(^AMMA[I^ITY HAGARO VcontinuedW: 1  Materia1s that must Ee Dreheated Ee<ore 
iRnition can occur. Materia1s in this deRree re7uire consideraE1e DreheatinR, under a11 
amEient temDerature conditions, Ee<ore iRnition and comEustion can occur:  Materia1s 
that Ki11 Eurn in air Khen exDosed to a temDerature o< ]16!C V1500!(W <or a Deriod o< 5 
minutes in accordance Kith Annex O.  ^i7uids, so1ids and semiso1ids haUinR a <1ash 
Doint at or aEoUe 93.4!C V200!(W Vi.e. C1ass III[ 1i7uidsW.  ^i7uids Kith a <1ash Doint 
Rreater than 35!C V95!(W that do not sustain comEustion Khen tested usinR the W.&R2#+
27+ K.%&("9+ 72'+ 6$%&)(".#+ :2;G$%&(G(*(&-, Der 49 C(R 173, ADDendix H or the UN 
Q.02;;."#)&(2"+ 2"+ &R.+ K')"%<2'&+ 27+N)"9.'2$%+=22#%B+W2#.*+Q.9$*)&(2"% Vcurrent 
editionW and the re1ated W)"$)*+ 27+ K.%&%+ )"#+:'(&.'() Vcurrent editionW. ^i7uids Kith a 
<1ash Doint Rreater than 35!C V95!(W in a Kater-misciE1e so1ution or disDersion Kith a 
Kater non-comEustiE1e 1i7uid/so1id content o< more than ]5 Dercent Ey KeiRht.  ^i7uids 
that haUe no <ire Doint Khen tested Ey ASTM O 92 Standard Test Method <or (1ash and 
(ire Points Ey C1eUe1and ODen CuD, uD to a Eoi1inR Doint o< the 1i7uid or uD to a 
temDerature at Khich the samD1e EeinR tested shoKs an oEUious Dhysica1 chanRe.  
ComEustiE1e De11ets Kith a reDresentatiUe diameter o< Rreater than 2 mm V10 meshW.  
So1ids containinR Rreater than 0.5 Dercent Ey KeiRht o< a <1ammaE1e or comEustiE1e 
so1Uent are rated Ey the c1osed uD <1ash Doint o< the so1Uent.  Most ordinary comEustiE1e 
materia1s.  2  Materia1s that must Ee moderate1y heated or exDosed to re1atiUe1y hiRh 
amEient temDeratures Ee<ore iRnition can occur. Materia1s in this deRree Kou1d not 
under norma1 conditions <orm haLardous atmosDheres Kith air, Eut under hiRh amEient 
temDeratures or under moderate heatinR cou1d re1ease UaDor in su<<icient 7uantities to 
Droduce haLardous atmosDheres Kith air: ^i7uids haUinR a <1ash Doint at or aEoUe 
37.]!C V100!(W and Ee1oK 93.4!C V200!(W Vi.e. C1ass II and C1ass IIIA 1i7uids.W  So1id 
materia1s in the <orm o< DoKders or coarse dusts o< reDresentatiUe diameter EetKeen 
420 microns V40 meshW and 2 mm V10 meshW that Eurn raDid1y Eut that Renera11y do not 
<orm exD1osiUe mixtures in air.  So1id materia1s in <iErous or shredded <orm that Eurn 
raDid1y and create <1ash <ire haLards, such as cotton, sisa1 and hemD.  So1ids and 
semiso1ids that readi1y RiUe o<< <1ammaE1e UaDors.  So1ids containinR Rreater than 0.5 
Dercent Ey KeiRht o< a <1ammaE1e or comEustiE1e so1Uent are rated Ey the c1osed cuD 
<1ash Doint o< the so1Uent.  3  ^i7uids and so1ids that can Ee iRnited under a1most a11 
amEient temDerature conditions. Materia1s in this deRree Droduce haLardous 
atmosDheres Kith air under a1most a11 amEient temDeratures or, thouRh una<<ected Ey 
amEient temDeratures, are readi1y iRnited under a1most a11 conditions:  ^i7uids haUinR a 
<1ash Doint Ee1oK 22.]!C V73!(W and haUinR a Eoi1inR Doint at or aEoUe 37.]!C V100!(W 
and those 1i7uids haUinR a <1ash Doint at or aEoUe  22.]!C V73!(W and Ee1oK 37.]!C 
V73!(W and Ee1oK 37.]!C V100!(W Vi.e. C1ass I[ and IC 1i7uidsW.  Materia1s that, on 
account o< their Dhysica1 <orm or enUironmenta1 conditions, can <orm exD1osiUe mixtures 
Kith air and are readi1y disDersed in air.  (1ammaE1e or comEustiE1e dusts Kith a 
reDresentatiUe diameter 1ess than 420 microns V40 meshW.  Materia1s that Eurn Kith 
extreme raDidity, usua11y Ey reason o< se1<-contained oxyRen Ve.R. dry nitroce11u1ose and 
many orRanic DeroxidesW.  So1ids containinR Rreater than 0.5 Dercent Ey KeiRht o< a 
<1ammaE1e or comEustiE1e so1Uent are rated Ey the c1osed cuD <1ash Doint o< the so1Uent.  
4  Materia1s that Ki11 raDid1y or comD1ete1y UaDoriLe at atmosDheric Dressure and norma1 
amEient temDerature or that are readi1y disDersed in air and Ki11 Eurn readi1y:  
(1ammaE1e Rases.  (1ammaE1e cryoRenic materia1s.  Any 1i7uid or Raseous materia1s 
that is 1i7uid Khi1e under Dressure and has a <1ash Doint Ee1oK 22.]!C V73!(W and a 
Eoi1inR Doint Ee1oK 37.]!C V100!(W Vi.e. C1ass IA 1i7uidsW.  Materia1s that iRnite Khen 
exDosed to air,  So1ids containinR Rreater than 0.5 Dercent Ey KeiRht o< a <1ammaE1e or 
comEustiE1e so1Uent are rated Ey the c1osed cuD <1ash Doint o< the so1Uent.   
INSTA[I^ITY HAGARO: 0  Materia1s that in themse1Ues are norma11y staE1e, eUen under 
<ire conditions:  Materia1s that haUe an estimated instantaneous DoKer density VDroduct o< 
heat o< reaction and reaction rateW at 250!C V4]2!(W Ee1oK 0.01 2/m^.  Materia1s that do 
not exhiEit an exotherm at temDeratures 1ess than or e7ua1 to 500!C V932!(W Khen tested Ey 
di<<erentia1 scanninR ca1orimetry. 1  Materia1s that in themse1Ues are norma11y staE1e, Eut 
that can Eecome unstaE1e at e1eUated temDeratures and Dressures: Materia1s that haUe 
an estimated instantaneous DoKer density VDroduct o< heat o< reaction and reaction rateW at 
250!C V4]2!(W at or aEoUe 0.01 2/m^ and Ee1oK 10 2/m^. 2  Materia1s that readi1y 
underRo Uio1ent chemica1 chanRe at e1eUated temDeratures and Dressures: Materia1s that 
haUe an estimated instantaneous DoKer density VDroduct o< heat o< reaction and reaction 
rateW at 250!C V4]2!(W at or aEoUe 10 2/m^ and Ee1oK 1002/m^.  3  Materia1s that in 
themse1Ues are caDaE1e o< detonation or exD1osiUe decomDosition or exD1osiUe reaction, 
Eut that re7uire a stronR initiatinR source or that must Ee heated under con<inement 
Ee<ore initiation:  Materia1s that haUe an estimated instantaneous DoKer density VDroduct o< 
heat o< reaction and reaction rateW at 250!C V4]2!(W at or aEoUe 100 2/m^ and Ee1oK 1000 
2/m^.  Materia1s that are sensitiUe to therma1 or mechanica1 shoc\ at e1eUated 
temDeratures and Dressures.    4 Materia1s that in themse1Ues are readi1y caDaE1e o< 
detonation or exD1osiUe decomDosition or exD1osiUe reaction at norma1 temDeratures 
and Dressures:  Materia1s that haUe an estimated instantaneous DoKer density VDroduct o< 
heat o< reaction and reaction rateW at 250!C V4]2!(W o< 1000 2/m^ or Rreater.  Materia1s 
that are sensitiUe to 1oca1iLed therma1 or mechanica1 shoc\ at norma1 temDeratures and 
Dressures. 
FLAMMABILITY LIMITS IN AIR:  
Much o< the in<ormation re1ated to <ire and exD1osion is deriUed <rom the Nationa1 Fire 
Protection Association VNFPAW.  (1ash Point -  Minimum temDerature at Khich a 1i7uid RiUes 
o<< su<<icient UaDors to <orm an iRnitaE1e mixture Kith air.  AutoiRnition TemDerature:  The 
minimum temDerature re7uired to initiate comEustion in air Kith no other source o< iRnition.  
^E^ - the 1oKest Dercent o< UaDor in air, Ey Uo1ume, that Ki11 exD1ode or iRnite in the 
Dresence o< an iRnition source. UE^ - the hiRhest Dercent o< UaDor in air, Ey Uo1ume, that Ki11 
exD1ode or iRnite in the Dresence o< an iRnition source. 
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ECOLOGICAL INFORMATION:   
BCF _ [ioconcentration (actor, Khich is used to determine i< a suEstance Ki11 concentrate 
in 1i<e<orms Khich consume contaminated D1ant or anima1 matterf EC is the E<<ect 
Concentration in Katerf EC50 is the E<<ect Concentration <or 50Z o< the orRanisms exDosedf 
NOEC is the No OEserUed E<<ect Concentrationf MATC is the Maximum AcceDtaE1e 
Toxicant Concentrationf NOLC is the No OEserUed ^etha1 Concentrationf TLm _ median 
thresho1d 1imitf Coe<<icient o< Oi1/2ater OistriEution is reDresented Ey log [ow or log [oc 
and is used to assess a suEstanceks EehaUior in the enUironment. 

REGULATORY INFORMATION: 
U.S. and CANADA:   
ACGIH: American Con<erence o< GoUernmenta1 Industria1 HyRienists, a Dro<essiona1 
association Khich estaE1ishes exDosure 1imits. This section exD1ains the imDact o< Uarious 
1aKs and reRu1ations on the materia1.  EPA is the U.S. EnUironmenta1 Protection 
ARency.  NIOSH is the Nationa1 Institute o< OccuDationa1 Sa<ety and Hea1th, Khich is 
the research arm o< the U.S. OccuDationa1 Sa<ety and Hea1th Administration VOSHAW.  
WHMIS is the Canadian 2or\D1ace HaLardous Materia1s In<ormation System.  DOT 
and TC are the U.S. OeDartment o< TransDortation and the TransDort Canada, 
resDectiUe1y.  SuDer<und Amendments and ReauthoriLation Act (SARA)f the Canadian 
Oomestic/Non-Oomestic SuEstances ^ist (DSL/NDSL)f the U.S.  Toxic SuEstance 
Contro1 Act (TSCA)f Marine Po11utant status accordinR to the DOTf the ComDrehensiUe 
EnUironmenta1 ResDonse, ComDensation, and ^iaEi1ity Act (CERCLA or Superfund)f 
and Uarious state reRu1ations.  This section a1so inc1udes in<ormation on the 
Drecautionary KarninRs Khich aDDear on the materia1ks Dac\aRe 1aEe1.  OSHA - U.S. 
OccuDationa1 Sa<ety and Hea1th Administration. 
 

 


