O
Y.

z
X
-
V4
-
=~

3
@)
Z
S
3
3
22

oo e S A A LR N A < ot - A < - et

A IR SR
INDUSTRIAL HYGIENLE

VVC 00000897]

o R L i WA a6 § o e M b ek s b e R |




James J. Hall 1E!II:IE:’

. w M@A%c/w Wﬂg%c/r

,;/%u&u Ny s Hey b

i vVC 000008972




v, R

NIOSH Manual of
Analytical Methods

Second Edition

U. S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
Public Health Service

Center for Disease Control

National Institute for Occupational Safety and Health

Pl

vVvC 000008973




CONTENTS OF VOLUME 1

FOTEWOTA o ooooeeeeeceeeecaeseeemesaeaaeramsesemse eeaessmmsnsassssesmabocmabntes s ras Rmm ot e e smassnssasennarasasne i
Preface ..ooococemocceeiieeeeee e e emeeeemsseessemeasessencesesemsemmeseseessabacescaremeitrasns v
ADSIIACE  +oereeeeeeceeaesmeae e stse caecaesasrenmmeeesemssamasseemmmasstessmeemanesnemmesrsmnctrsatmsmeeaseraees W11
ACKNOWIEAEMENTS .vo.ieemiesiemceeereceue e et e sesseeacaese s sme e nsesnsassastasessnassansanssmnen xiii

PART 1
NIOSH Monitoring Methods

Lead in Blood and UINE ..ot rne e s ctemene e s 102
Colorimetric Method for Free Silica ..o e 106
Antimony In UMRE ..o e e 107
Nitrogen DioXide in AQr oot 108
Free Silica (Quartz, Cristobalite, Tridymite) in Atmospheric Dust ....._........ 109
Quartz in Coal Dust by Infrared Spectroscopy .....occememeeeciocisiencesenenee. 110
Carbon MonoXide in AL oo eeetrcnrr e eenernen s rens e s s an s e nanananas 112
Carbon Monoxide in Blood ...t e 113
Fluoride in UTINE oot cer e ccne s et ae e s s e s e e s nn e an 114
Chloride i AL .ooeooecceece e aerce s mr et sn e enensensressm e snsnneacens. L1
Cyanide in AL et ecere e e s s svesanen s neennaees 11D
Fluoride and Hydrogen Fluoride in AIr ..o 117
ACTOIEIN I AUT ooeeoeoeeeree e ceetemaee eeememeamees s ssseseesmmsseemamensannesesseremanasasesenen 118
Beryllivm 10 AL oo rceat e ceeeses s et ar s e ae s snesnnne e ee L 2L
Selenium in UriNe ..ot cennsnnteceensenneees. 124
Formaldehyde in AIL ..ot e e et e et e e e st 125
Hydrogen Sulfide in Air oo 126
Organic SOIVENLS N AL oot rcera e nsr e ereesm e s s ava e 127
Arsenic in Urine and AL .ot 139
Arsenic in Urine and AL oottt a et s 140
2,4-Toluenediisocyanate (TDI} in Al oot 141
p.p-Diphenyimethanediisocyanate (MDI) in Alr ..o 142

Mercury i UTINE ...co.oooeeeeeeeeeee e eaeaccass st emaneseecnsarasaanarensensesnceascarnenees 143
Sulfur DIoXide I0 AID e et re et e are e r e ss e ea s e s se e e s e e me s eeanes 146
Total Particulate Chromium in AIr ... emsrie e e cmmer e e see e nes 152
OZONE M Al oot eie et eeeee oo ceerestacemeas et emtmraeaem e e et e nenaesvmnmnmsecemtneesers L DD
OZ20NE I AT oo ciereiieeee e sreeae et eemreeareneesaamss eecsanneeesanssnemsmmonmentannssssmmmnnneee 1 3
Parathion IN AL oooooiiiiiieecee e eeecree e e eeseeserreaase s srassesmnrnrenssrsnnsanasmnensmnns 158
Oil Mist in AIr .ooveeeneceeeeees e evssmmeeereeneeassesuvesaaseaseeatereseeesreasnnbemensereennes 159
Sulfur DioXide N AL oo receemreeeeenrvessessseeresoseeecatasessnnsesesansaseesss 100
Sulfur DIoxXide IN ALL ..o eeetree et st vao e e s mr e wemanreean 163
Mercury in UrNe oo e n e e e e e e n oo emen 165
Mercury in Blood ...ttt s s e as s e nn s 167
Aromatic AMINES N AR e it iieeeeer e e aaamrr e e e e s meaas vees 168
Chromic ACId MISt I AT oo vree e ceeeteeemees e s rr e rearae s senemmnsen 169
General Procedure for Metals ... i eecre e cceareeeeeeaeaseara e e rmmse s aaee 173
1% 0 (V1 o T L O 175
Tin in Atmospheric Particulate Matter and Biologic Materials ........ccccooee.ee. 176
Galllum 0 AIT oo eef e reeeeee e erasavvensrreneeessssasersanmneanseses L 1T
Vinyl Chloride in AL .o 178
Carbon Disulfide N Al oo cerr e ceee et te e ersae s nna e s e s nmmnen 179
ATSENIC DN AIL oot eeceeeesraraeeeaeeaeeassenncnaesmsscmeeseeesveaonsncnnsseemeenes 180

VVvC 000008974




o1 (= a 008 1s L s W ¥ § (OO
CRhromium i AT oo e nan e e s saene s e emas b asae e mmnm e mnsaes
Polynuclear Aromatic Compounds in Air .ot
Polynuclear Aromatic Hydrocarbons IN AL e
Benzo(a)pyrene in Air .
Sulfuric Acid Mist in Alr
PN 411 11 ) 1 Q- ) S OO OSSP
ANtmOony in Al o e
| §1Te CE0D o BT T N1 O SO SRS
Lead and Cadmium In AL e ee e eee e s e e e nsvemn s
ATSEniC 1 BIOOM oot e e e ear et aeame e e e eenen
Antimony in Blood ... e
Indium 00 BlOOA ... ettt ar e e e e e e e e e e oo ee e s tnnne cmneranan
Lead in Blood o ettt et n ettt e e e an s smacanne
ATSENC 1N UTIN@ oot e ev e e e e et e e e et mmmeeeanaaeeaseeemm st e e meememameeeees
Antimony in URNe ...t
Gallium in ULINe e s e e ee e ras e amre st s e e semmannann e e
Indium in Urine ... eerememeeneecaseeneeaberensmesnnmnn
Lead J0 UTLNE coocoeieeieeeecoeeee e e ce e rearaee e s emme ameemaaeeaaneanes samann
Methyl Chloride in Air ..
Acrylonitrile in Air ...
Nitroglycerin and Ethylene G]ycol Dmllrate (\Tltroglycol) in Alr
Sulfur Dioxide In ALr oo et e e ees
Amnionia in Air .
Total Particulate Aromanc Hydrocarbons (TPAH) in Alr ..............................
Lead in Blood and Urme
Free CRIOTNe M AL oot r et ee e e e st e ceaem e e aer s sea s eamnm e
Acrolein in Air .
Gaseous and Parnculate Fluondes in A]r
Bis(chloromethyl) Ether in AQr ..o e mee e e r e e em e
Lead in AQr OF BloOA ..o et cceee e e e vraena e aa e mre s nem e
Tnorganic Phosphate in UNne ..ot
Phosphoric Acid in Al ..o et O
Benzene-Soluble Compounds in Air ...
PhoSgene im AQL .o ettt sae e
Chloromethyl Methyl Ether and Bis(chloromethyl) Ether in Air ..................
Aliphatic Amines I AT ...ttt v s
ZIine OXIde 0 AL oo ettt ae e e e et e e maeareameanan
Cadmium i Blood ..o e
Cadmium in UTINe .. et ae e etae e
KePOone N AIX covo e et et aee e s et tae e st e an e e ann ot e ammanreneeannn
-2,6-Di-_t-Butyl-B-Cresol (DBPC) in Air _............ e e aaeaaaen
Polymethylsiloxane Mist in ATl oo e e e
Thiram in Air .o, e e nrannn
Pentachlorophenol in Urme ...................................... et en et st e
Nitrogen Dioxide and Nitric Oxide in ALl oo eeeeseas
Formic ACIA TN AIL L.t a e et e ne e eean e s s
Diazonium Salts and Azo Dyes m AT et e

Formaldehyde in Air ...........
4.,4" Mcth)lencbls(Z-chloroamlmc) in Axr

Procedure for the Preparation of Tissue for Analysis .ceeevvoiceierceeccccrvenn.

VVC 000008975



Asbestos Fiber in AL .ot eer st s an e s e aaannas 239
Sodium Hydroxide in AT ...ttt 241
Phosphorous i Al ..ot ebee et st rne e nban s 242
BenzZidine in AQL cecevrcmreemcercerm e com e ie s cne e s e e b e e s s mne e e s e enre 243
Polychlorinated Biphenyls (PCB) in Air oo 244
Chrysotile Asbestos in Bulk Samples ..o 245
3,3’-Dichlorobenzidine in AL L. et 240
Methyl Alcohol In AL ..ot s 247
Hydrazine Compounds in Al ...t 248
Benzo(a)Pyrene in Particulates ...t 251
N-Nitrosodimethylamine in AL ...t ree s ceees 252
Polychlorinated Bxphenyls (PCB) I AL e 253
Thiophene in Air ........... SR SRS EUOUUSPTORRTORRD . 2
Azelaic ACIA I AT et er e ae e s s e e a e aeeanaes 256
Phosphorous (white) in Air _......__. eeraeenecrenaaaee 257
Free Silica (Quartz, Crystobalite, Tndymuc) in Alrborne Dust ...................... 259
Lead in Blood and UTINE ... enas 262
Index
* vvC 000008976




CONTENTS OF VOLUME 2

PART 11
Standards Completion Program Validated Methods

ACBLOMIE  oooeveoeeeemeiee e s eomc e memteeee s ectremee e s am e smeeesseesse e ceesteasessabeeben s e baeaneenn St
Antimony and compounds (as Sb). ... e S2
2-BULANOME -.ooieeareienirccaeeriesreicaaaerasrasem e o e e s es e s areneres mmsemeanerseateseranansiees DO
Hydrogen sulfide ..o e S4
Manganese and compounds (as Mn) ... S)
1077 - SO O OO UUPOU 1 - .
L7011+ 1T+ OO OO O POV §10
MESItYL OXIAE ureereieieeeeeeee et e cacam e eceteeseeseas e seamamee e e seemnnnenesnnennenneenaaane D12
S5-Methyl-3- heptanone SO YOO OUR U U PUTS VPR SUNUIORI - § )
Methyl (n-amyl) Ketone ...t cae e cceee st s cr e e e e e ere e seens S1s5
Ethyl butyl Ketone ..o s S16
|3 05, 00T V- U USROSV UORUURPSOTORSVORURT 3 8.
CyClONEXANOME  .ovieecece ettt e s e e cem e e e em e e e s m e nane s S19
2-PEeNLANONE oottt e mmriee e e e s e e e e et s s e e s s ananeas S20
p-tert-Butyltoluene ... e, 922
CUMIENE .ottt e ettt e et s e i e e e st s s s e ccseesne s s caeasaesasenaseenens D2
ViINYD 10IUCNE oot oot e e n e n e et e e nam et s canrnnenes S25
alpha-Methyl SEYTENE .....o.oimiiiiiie et 526
TEIPREIYIS oottt caeme e oottt eneseesteanneenes | D27
CyCloNeXane ... 528
Ethyl BENZENE .ooeecneeeecraicceetnasr s cmsm e e ec et ee s abesa e e ssaennsns | 2D
4711 OO U PT OO RSP ONUURNOUUOPE. ||
sec-Amyl acetate e ccemmesreeen Ao eeeeerRNesessessssereneeeesimaseseneesiartaestiniereeaseanteveasnranen S31
tert-Butyl acetate ..ot S32
Dibutyl phthalate ..ot cee e reees 333
Ethyl acTylate ooocomeeeece et s s 535
Ehyl [Ormate ..ottt e eam e e e e cmnaanae S36
Methyl isoamyl ACEAte ... . e e rnrreeaee O3 T
MEthYl ACTYIALE i eeetet e e cerae e sme e e e et e e s s anes s meae cnennnesnnrnmnnreres OB
Methyl cellosolve acetatc .............................................................................. S39
Di-2-Ethylhexyl phthalate ..ottt ceecvecsenens 940
2-Ethoxyethyl acetate ...t csrmees e aceeeeneraeeeeee | 04 ]
MEthYl ACELALE .....ciieieeiieiecec e cctiecar e ecmmt e e emscne e ceeaacamreasom e nmeam smsananes sansannsnees 542
TSOBULY] BCELALE .o ee ittt te e s ssae e e necrnnnenannees D4
TSOAMYL BCELALE .ocecciiiaeiierrineeeeciccemcrteetee e ccemesrancceaeneeemcmanes s nasoneaamemcaecnnresanness ST
SEC-BULYL ACELAIE ..eeeeiicrceeiieeereent st et s e rseea s e s s s me e na e e aanen S46
BUlYl GCELALE oo oiieeeeeeeeecee e e e cca e e re e cemree e e s assee s e some s s armeeese s arassameenranneeaen 547
n-Propyl acetate ... eeerateaeaorieasemeantemoasaaneeeonemeanseseraaaanon S48
Ethyl ACELALE ....oooiiiereeercieireerccaeestena s mmeras st ee s senaeemaees e sactaanstearsasaarsembmnaasannen $49
Tsopropyl acetate ... s e e e ene S50
REAMY] ACETALE ieeeeicee et se s st cranceee s oo re s scn e s b n e s ame s e R reenas S51
ARYL AlCONOL -t eveve e e e maea e me e saenearasra e S52
seC-Butyl alCONOl .ot seomanens $53
CYCIONEXANAL ..o oeoeeceeeeeeeieee et crae e et eetmeeres e emeeseeeneeast e seennnastesans S54
Diacetone alcohol ...l e ntanees | O35
Ethyl QlCONO0] e et e st 556
HYAIOQUINONE ..ot cn st e et erae e e aemtasssancesnsanssseneasansesasscs onnes §57

vvC 000008977




Isoamyl AlCOROl ..o nsm e et s e e
Methyl BICOROL et

Methyl isobutyl carbinol ..ot
Propyl alcohol ..o SO
tert-Butyl alcohol. ... . ..ttt vt m e e me e e s
Isobutyl aleohol ........ eteesetesaneeras e asaasieneesas et ieae g ebeabbe e eat e bear e aa s e e eeen
ISOpropyl Bleohol ... s
Butyl alcOnol oo e et e e
Chlorinated CampPRene .. ...l eireecaaen s s s s e e e s
Dipropylene glycol methyl ether ...t nae
GIYCIdOl et eee e et e e e se et rena e a s s et e nanaaae
Methylal ..
Phenyl ether
Phenyl ether-B:phenyl rmxture (vapor)
Phenyl glycidyl ether ......_.....
Propylene oxide oo
2-Butoxy €thanol ....oeeeoeeeeeoerocerieneceaeans eaeeeee e en e e eseen bt e en et ae e ana
Isopropyl glycidyl ether ....... ot
Tetrahydrofuran ..ottt et
Methyl CelloSOLVE ceeriiiii it e e es e ss s
Ethyl ether . eeereeeeeseeeiiaeatiesasiniseAaammeeeitomesieenieieseasedesnnenmearrernraencnnnas
n-Buty! glycxdyl ether ....................................................................................
L0573 141112 1« T S UU OO OO
Naphtha, €0al taAr ....cocerimie it v s e s m s b et st
PIOPANE ...ttt s
TUrpentine ........coeeeoceeeemeeeancences e etemeueve et essaes e mnan e s enesnasene st saeen s
HEPLANE ..ot et ets st s ba e e s s e e e e ar e an e s e anne
3 £ - o OO P OO O
BUtadiene ..o et ecne st e e e e s
T T U U U SO U SOOIt
LPG (Liquified petroleum gas) .........o.cciiiimeinienrmmcrimeeeerrmnses e necas
MEhYICYCIONEXANE ...oceiiiiiceeccceeeeceeceee et eeeessrssssssrsonssssnnrnnnsens S
Propylene dichloride ...t s e e e
Pentachloronaphthalene ...t v
Octachloronaphthalene ...
MeEthy]l 10AIAE . ooeoeie oo e ee e cee e e e e reec s ae e e oenmn e e e se et e e nemnnee
Hexachloronaphthalene ...t et
Hexachloroethame ..o trern e st r s rrer s e e e
Fluorotrichloromethane ...ttt s ss e ne st accnaanan
Ethylene chlorohydrin ..o cccercmn e ce e e e aessmearane e s
Ethylene dibromide ......coooooiiii e re e era e s enranaee N
Ethyl bromide .....oooimoaie e er st ee s e e e
Difluorodibromomethane .ot e s e s mas e e esanes
Dichlorotetrafluoroethane ...t seree s ar e et
Dichioromonofluoromethane ... e e
1,2-Dichlotoethylene ..o et s
Dichlorodfiuoromethane  «.coooov it anee e s ae e e e
CRIOTOPIENE ...ttt oneesooe s s e e s e b aa e a e annees
Chlorobromomethane .....__...... et emeeeeemee eereeeantes e e anteeor et nen ©ammeeneieiaaaieas
Bromoform et et e
Benzyl Chloride ...t e e

vv¥C 000008978



ALYl CHIOTIAE oot me e s st s ae e s reman e nna e S116

Acetylene tetrabromide .ot et e e $117
EpIichlorohydrin ... cccccrcnrreesacrsence e s e ssbe s nemsasasesncns S118
Chlorinated Qiphenyl OXide ..o oo s cvesceerte e e sesseamremsms st s meea S119
Chlorodiphenyl, 54% chIOTINE ...ooriimeiiiercrereerr et ettt S121
Ethylene dichloride ......ciiiimm e eterreceesreecesecamtnnee s sassss sennnnnnsarnnens S122
1,1-DichlOrOetNALE ...occiiirricimmiriieccrcoraarmneccrmaerareaememaneancotseaesnnrasensercnsses sensnnnnan S123
1,1,2,2-TetrachlorOethane .o teecestererer e amaeeeteeastneesenaeeeseanneens §124
Trifluoromonobromomethane ............oo o iiiiicicecsercee e cemearenre e eeerrcasenannnene Si25
1,2,3-TriChlOTOPIOPANE .....coiiimicciniicecceese ot e cecasesaeesrssesnessassnmemesrneermnaaens S$126
Trichloronaphthalene ...t et eseataeres e cmerees s reas $128
1,1,2-Trichloro-1,2,2-triflUorcethane .. .....occociimeeeeee e aamecaeeeasosacarns S129
Tetrachloronaphthalene . ... eeaeemmssmsrssessensessssnenessnnes S130
1,1,1,2-Tetrachloro-2,2-difluoroethane ..............cocooiiiiiiieeeeeeeeeere e eaeae e S131
1,1,2,2-Tetrachloro-1,2-diffuoroethane ...........cooooeeeoccciimiiiieeeceeceeas S132
ChIOFODENZEME ..o e tmeceeeasmreseeeaemmesn e meanntannnsessemae son s mmece S$133
1,1,2-Trichloroethane oo vttt ce et a e e e e e con e ee s e 5134
Index
v

VvVvC 000008979




CONTENTS OF VOLUME 3

PART 11
Standards Completion Program Validated Methods

0-DICHIOTODENZENE ..ottt o ie e ri crere e sraae s e sve b namme s m e re s nrean s mnans
D TTY o)1y 1= 41 71 o - USRS
Diethylamine ... e nereieameeieoeebeoeesaseesosemestieieesotesastereessoesscestensoorene
Dimethylamine ... et e e e e
1,1- Dnmethylhydrazme Heee o eaneeieneasnre et aasee A eaeuecneArmenas ot receseen et s e aneserearaaann
Ethylamine ....cooeecvmrieinoc i
N-Ethylmorpholmc
ISOPTOPYIAMUNE _.oomtiei ettt e sem e ar e e
Monomethyl hydrazme
MOTPHOLNE <o cmeiie ettt e ee e e s b e s et ms e ana e e mana
Triethylamine ......oooiiiim i e e e oo ees
Monomethyl amiline .. ... oo et s
Tetramethyl SUCCINORILIIIE ..o e
ACTYIORITELE  ooorreer et e me et cem s en e cn e acne
PhenylhydrazZine ..o e e e e a s
B30 4 {0 113 TS OSSOSO USROS PO
Xylidine oo e imenieteeeeraEmeeetiasteanreee et e e st e an e
DiImethylaniline . oo ettt e e ae e ans e anee
ACEIOMIIITIE <ot e cre e re e e e ee e e s e e aaans
Cresol, all iSOmMers .........coeeeevvreememennnes eeeeeemeemasessaresesromessessaterimseteesescasaseesreees
O~TOIAINE oottt s es e rms e e s s e e anemae s emsa e s ane s mn st e
Acetic anhydride ..o e e e e
SUINIIC ACIA - eecereeene e ceeaee e ert it eereres s et e st seeme s means s nesentanamnnan
Hydrogen bromide ............... e eteaeeeeamsereerteeare s reae e e s s nraeaeaateaeeestn e nanraenes
Hydrogen fluoride ..ot e e e e
2-Hexanone ...o.cocccccecimmnrvicacneccean.
Phthalic anhydnde et theaeeeeeerneaaamtanea e ot e seanaeresereneas
Tin, inorganic compounds. cxccpt oxndes
Zirconium compounds (as Zr) ..
Copper, dusts and MISTS ..ocoooiiieie et ceetesresce s casrenems s v ceeame e e nanee
Tellurium hexafluoride ... e e et
Rhodium, metal fume and dust ... e
Rhodium, soluble SIS . ..o oot r v e aa e
Selenium compounds (a8 S€) ...
Platinum, soluble salts (as Pt) .oooiiiiicrree vt eeer e ere e e a e aee e e
Molybdenum, soluble COMPOURAS ....cooiiiiricticcccrr e te e e e
Barium, soluble compounds ..o eans
Telluriom  ....ccoceeeeeee. reemmberereaeeeaan e emeemrmeseeeaoossereseaaymeeeseseeaannsaettarenrtaaacesasaearan
CRICIUM OXIAL .o et et e e a e n e aanennnn
Nickel, metal and soluble compounds €as Ni) oo,
Tributyl phosphate ..ol
Triorthocresyl Phosphate ..ot
Triphenyl phosphate ... e
1,1-Dichloro-1-nitroethane oo et eesve e eesresnene
Ethylene glycol dinitrate/Nitroglycerin ......oooocccviionninn ceeeeeeee e
NHIODENZENE ettt e e e ares s aeneean e e aneeermes

iii

vvC 000008980

T3 Am e, ety



p-Nitrochlorobenzene ...
B8 o) ) L1 2 O U U
BB 38 250 o 314 w318 {11 4 =¥ e - O U
Tetryl (2,4,6-Trinitrophenylmethylnitraming) ........coeomomioeienicnceiieee
N-Prop Y It ate e e eee
ATSITIE oo oo ereaeaineseaannmenaee e eemeeasmmmeseasaraaaeareamotetaraerannonn et e reateeeteemenneenee
HYALZINE ....eoeee et s e e e e e
Hydrogen chlOride ..oooooeeeiee e
Carbon disulfide ..o
Carbon dioXide ..ottt e e
Cranide (a5 CN) Lo
Dimethyl acetamide ..o e
Dimethyl formamide ...
Carbon BIaCK .o e e
Ethyl silicate ..o S OO
OIL mist, MINETAL o e a e ot ee b i ee s aor s e
Carbaryl ...l SO OO OO
5. 5 20 O OOV SU SRS
Aldrin oot en - et e—s
p-Dichlorobenzene ...
| 5173 U § ¥ o A USSR RSP SPRRUV
EPN (O-Ethyl-O-p-mitraphenyl pln.mIphosphonolhmt UCY e
Ethylene OXIde ..oooeeeiciiii i ettt et e sne s
LINAANE  oeeeeto et cieeeeee e e e e ceeee e s oo e eveeaseamarasasesses e sbecasaassaaaeresnsast srmmsnmannananan
Naphthalene ..o,
INTCOUNE  .eereresee e e e oo e eas s ceeaaamsesameeem e e e esbae e beamenses aamsmancenraaeesannananns
Lt T s UL 191 + SO OO SOOI
Thallium, soluble compounds (as T1) .o
Arsenic and compounds (a5 AS) ..o e e eee
AT e et ie e a e eemrere e e commane s ee e res s nnaecmeeean e
BENZENE oottt s e e e e res et e s aenens
Cadmium QUST .t cre e r s e s e e eas s ar e vre e eeeenen
[@F:Tad 10 F15 1o 0 TR 111 1 + T PPN
Carbon tetrachloride ......o.oooiiii e e es et e e
Silica, crystalline .. e eee ettt eeeeeiemetieeeseseamieateaetsan nen e tanatnecnenrasnenae van
Chromic acid and chromates ..........................................................................
D4 1] TGOS U USVOUOUUPROR
Chromium, soluble chromic and chromous salts (as Cr) .oovecivieevecceeacicananes
Methyl chlorofOorm ....c...oooociie e s nene
Methylene chloride ...
o o7 oL} OO
Phosphoric acid _....ooocoiioi e ne e e ae e eenannns
Tetrachloroethylene . ... e e e
TrIChIOTOCINYIEME ..ot crce et e e e merveae e ne s enn soe e e s s e renne
Beryllivm and beryllium compounds {(as Be) ... .
Lead and inorganic lead compounds ......
B X L= o T USSP
BOron OXIAE .. ettt e ree et e st eeeeeenscerannorenarananes
(8]11[) 011+ 4 1+ HEDEUU U USROS RSO SUSORURON
Chromium, metal and insoluble compounds ......................................................
Dichloroethyl €ther ... et reetae e e recmmnennranas

vVvC 000008981



Diisobutyl Ketone ...

181031 1 OO PPN S360
ISOPHOTONE  .iiiiiiiieaioeiciim et e e vee s st nea et s nne s o s e e emasseassm s aana cmsane smanssmann S367

Tsopropyl ether ...
Magnesium oxide fume .. .. ——
1% 21 B 11 4 T « O U DTV R

Methyl bromide ..............

Molybdenum, insoluble compounds ... e
OCIADNIE .ot ceeb e emc st e cenes secbasee ot s et hab e csa b e sas e e s scenemaennn

Pentane ............

PELrOIOUM QISHIALES —orrroooeoooorsooooooeossooeoe e oo eeeeeeeereeeeee s eeeees oo
StodAard SOIVEIL e e eae e ea et eamens
B ETEY TN (RS 1024 s (- U UU OO SOV

Vanadium, VaOs QUSE et e eeaamoe et e emnaee e S§391

Index

vvC 000008982

st . g

gl s ¢

AR ere DSl o Aty ST D POy WX W 2O o




