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IUl:.cl.ytt:: : 	 Method No.: 590 

Air RanGe! 877 - 3679 tog/CU :'1 

500 ppm (1800 ~a/cu m) Precision cCVl'): 0.062 

Pl"(.\ccdun: : 	 Adsorption on charcoal, Validation Date: 3/14/75 
desorption with carbon 
disult id l~, GC 

1.1 	 J. known vole;:;(! of air is drawn tlJ):ough a chsrcoal tuhe to trap 
the organic vnpcrn present. 

1.2 	 'rhe charco?l in the tube if; translcrred to a sm!lll, stoppu.·l,d 
uampJe container [md the analyte j s desorbed with carbon disul­
fide. 

1.3 	 }on aliquot of the desorbcd sareple is injected into a gal> 
chro~!atograph • 

1.4 	 The areD uf th~ r~Gult1n~ peak 15 determined and comparnd with 
arens obtained from injection of 5t~ndards. 

2.J. 	 This method ...·:15 Vi11.id~jt('d over the rlme(~ of 877 - 3679 rr.f,/cu ::1 
Bt an ."ltt·,o"ph':::r.ic te:::pcr.:lturc and prt!st:;un"! of 17¢C and 7511 :::r.; 
Hg, usinS B ~-litcr sa~ple. Under tho conditionn of sacDl~ 
size (4 liters), the probnble useful rnn~c of lhiu methcd is 
180 - 5400 lr.g/ cu );J at a dl:tcct(.t" ~[~nsitivit:y tha t: giVl'fi !1( .:riy 
full deflection en the strip ch~rt recorder for a 22-rnC s~~ric. 
'Ihis l\;cthC'cl if~ cap;lble of !.'l8dsurJnl;. mueh 8::lallnr ;)l:.t.)untH ) l' the! 
dC!~~or.pt'il.1;1 effie:!r·1:'::'- is adt!qu1ltc. D.:'sorption £dl:ici(!Ilcy t:tWl: 

be dc,t;CrLlin<;d ov~'r tlH! ranee uscd. 

2.2 	 The upper U;:lit of the r:HH!C of th·~ r.tetbod is dependent on t!H~ 
adoorptivc c~raci[y of the cha~coul tube. This capaciLY Varles 
",ith th~' (.; 011<: o::n 1.: 1: i1 L ion:~ 01 ;:m Ii 1. Yt l.! nn! other !;\Jbs t ancl!s :i n the 
air. The j'1:;,;1: :h',:tion o( the clFIl~C(,~l tube ~·:.ln fC'tmti to hold 
21. 7 lug ,){ 'In,,l:,' .. ,; ,,'hen .:1 uu:t .:t:ro;;f,hc'T:I: cont.1i:~i:lI'; 3679 :::\;/cu m 
or ml.J1Yl'~ 1.n air ~M:.; :::::'l;pJCJ I'lt (l.g lHc·tB per r,JJnutr tor :n 
mil1utC'H; hr~·.1;.:'hr')'.l~~il io":~~\ Obl.~(\l:\I{H.i at th:ln t.11.~c, LlL .. tho con'· 
c~~llt1.;·!t.ion 0': aUiJJ.:;LC! in t.he efiluent 'W~s jZ o.c th~lt in till.! In­
flucnl; • 
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('1'lw cil:ncoi\l tl:bc cnns IntH of two tH'c:tlan:.; of nr.tivatC"d char-
co.d ;;('p.1ratl!d by a ::H'cL.lon or Url~th:mp [0.1::1. 51!!:! Section b.2). 
If .. !i.J.rtJclIlar fll::;Q!ipill~H~ is HtWP(.'t:tt:t.l 0:: cont!lj:1ill:~ il Llrt;c 
amounl of co!:t;amill:lllt. a smillier sampling volur::l :.;ilOUld bl!' 
t;lku·n. 

3.1 	 When the n~ount of water in the air in DO grent that condcnua­
tiol1 actuall:; oC':curlJ in the tuhc, ol:~~;Jllie vapors will not be 
trapped dflciently. Prcliwinnry experiments using toluene 
indie;;l!:(~ that high hUl!ddity severely {,l!creatles the brenK-through 
volu~e. 

3.2 	 I·then t ....o or more compounds are known I)r f.l\wpectcd to be present 
in the air, such information, includj::1g their suspected lcicm­
tities, should be transmitteci witI' the sample.. 

3.3 	 It must be er.lpliasized that any COtlpe.uno which has the sa~c 
retention tice as the analytc Be th~ operatin~ conditions de­
scribed in this method is iln inter fL:'(.me~. Retention time data 
on 11 single colutm cannot be considcred as proof of chemical 
identity. 

3.4 	 If the possibility of interference exists, separation conditions 
(collllr.n pncldnG, temperature, etc.) lllUSt be changed to circum­
vent the problem. 

4. 	 Precision Rnd Accuracl 

4.1 	 The CocfLtcicnt of Variation (CV,.. ) fc'r the total analyticnl nnd 
salnplial:; oetbod in the ranr:e of 877 - 3679 nr>,/cu m was 0.052. 
This vDlu~ correHponci~ to a 112 ~g/cu tl st~ndard deviation at 
the O:';llA IJtuno,::n-d level. Stati.stie;.;l in["ru~atian und cetails 
of the validation and experimental teGt procedures can be found 
in Reference 11.2. 

4.2 	 Oil the averuge the values obt<lined using the overall slln:pling 
and analyU c~l r.lcthod were 3. B~' 1m.or thun the "true" value 
;~t the OSHA Gtandard level. 

Thc!:e tlnt.a arc based on validation (:):1''- rlmcnts using the. in­
ternal standard mcthod. 

5. Adv.1~~~! Disadvantnfcfl or ~!H":...l!.£l.!.,od 

5.1 	 The tw:::p1i!:r: devicl! is Bm.:lll, pOftnhl.::! .. and involvQR no liqu:1.do. 
Intcrrcrenc~s uro minimal, and most of thORC which do occur 
can be cli::.:ln:ltcd l.Jy alt(~rJl1i~ chrom.ll~t'graphlc l:onditiOlw. The 
tubes arc anillyzedby Ull~;\llll OL a quick, 1nl.ltrulllcntul mt:!thod. 
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The T"l'tll<:d crm 1l1rln bn IJ'I~d for the Idmult:lIWt)UfJ Illlnly:du of 
t'JO or \::''Jrl' r;lIUf;tilr.c:t,1l !tllllPt!ctl.'d to be pr(,!H'llt in the n:I:~c 

tHI:,::plc h, ~j::::lly c:Lil:~i;!r:i: :'.'1!J c:nro::Htogrnpnlc condltlonll (re:n 
1cothcr:::ll1 to i1 te::,pi.!J'.1turc-progr.i:;;:;:WO ;:-.;)d(' of opl~rl1t1(ln. 

5.2 	 Dr.c dlv:!d'l.'.:1tfl::;:! of the ::~rhad is that the umount of nnr.:r>1.1 
,,·hich Ci.n b: tu ;:I~'n j il li::l i ted by the nll::lbcr (J r :n111 i >'. i:'il~.;!j thi! t 
the tube 'pill hold :H,:'orc ovc!rlondil1l~. ;';h~n the fJlmplc valw: 
obtr,inc(l fl;r : \.:(' !:r.c;",up scctton of the (:hutco;)l tuiw cxcc!ccis 
25% of Li;y!; ~c;:n:! on th.~ front section, tile poos1b:!.11ty of 
semple 1008 li!}::!RtB. 

5.3 	 Further:::ore, the prc:cir.1on of the r.:ethod itl 11mitcd by the 
repro:luc1bll1t:: of the! pressure dro? ~crOSR the tubes. Thi3 
drop '1111 affect the flow rat.:! and CIlU3C the VOllll::e to be 
iI:lprccinc, becauue the pUl:lp i8 usunlly cllibr.::tcd for one tube 
only. 

6.1 	 11: cz:.11bratl!d p~rlional sn:npl1n; purep whoBC flow can be deter­
mined ,.;1th-Ln ::S:,{ at the .cecot"~encied flew rate. 
(Reference ll.l}. 

6.2 	 Cllnrco.11 tilh~s: glDse tube with beth ends f1:lmc oenled, 7 cm 
long ,,:ith It 6-r.:..'l D.D. and a 4-t'm 1.D •• containinr, 2 G(?ctior:s 
of 20/~O t;cah o.ct~.v,.ted cill!rcoal ocparatcd by <l 2-:trn portion 
of uTcthnnc fo.'!!:::. The activated chilrcon.l is prepared iroIT'. 
coconut ~hclln and ia iirad at 60Q c C prior to pncking. The 
cbt';orbinr, sect ion cont<.:.i:,s HiO t:ig of chnrco<ll, the bacKu!' !!ec­
ti41n 50 17.3. A 3-::'::11 portien of urer.hmH.! fon!:) in placed het'"een 
the outl(.~t C:1d c:' th~ tube anti the backup spction. A plu~ ot 
ailylutGd e1.:ld8 ''';001 is placi~d in frent of the uboorbi:w. sc.c­
ticm. "ih£! i~reS6urc drop aCT,Ofiil the tube must b,~ 1e[l3 tn.::.n one 
inch of r.~rcury at a flow rate of 1 liter per ;'ilinutc. 

6.3 	 GaD chronatogt'nph equipped with a flame ionlzot:f.on detector. 

6.4 	 Colu'r.'.;1 (20-ft ;<: liB-in stainless steel) packad with 107. FFAP 
on 80/100 :;',(: sil ell 1:'010013 0 rb 1'1 A\~-DHCS • 

6.5 	 An el~ctron~c inte~rator or flome other suitable method for 
t:1enauring t'£:ok nrC£Ll!. 

6.6 	 Two--:::ill:i1::..:er aar:ple contllincra with gl.::.r.a stoppers or 
Teflon-line':! caps. If an /lucomat ic 91l:~ple 1nj~ctor 1s used, 
the anf:OC 1.1 ted vials ctlY be used. 

6.7 	 Hicrolitcr !lyrin7,el1: lo-clcr.olitcr, Ilnd other convenicnt oizcn 
for r..aking "ttlud,udo. 

6.8 	 Pipetn: 1. 0 ml type grlldut1 ted in O.l-wl incrcr.lcntD. 
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6.9 	 VO]IJI:Il'tric fl:I::kn: IO-ml or convl'njent ol:~e(l for maklllg 
otlllldllnl :lOlllt.l(lIw. 

7. 

7.1 	 ChrO~lIloC;raph lc quaU ty carbon di!3ulf ide. 

7.2 	 n-I!e:wnr;," r.Co1gl!llt grade 

7.3 	 Nonanc. or other Guitablc internal ntandarcl 

7.4 	 Purif:1.l!d helium 

7.5 	 Prepurificd hydrogen. 

7.6 	 Filtered co~prcs~ed air. 

8.1 	 Cleaning of equ1?~cnt. All ~lasswDre uned for the 13boratory 
lUlslYDiG fJhould be detcri,cnt "IO'ashec and thoroughly rinsed with 
tap water and distilled water. 

8.2 	 Calibrnti~n of Personal Pu~?s. Each personal pump must be 
calibratc'd with a representative char-conl tube in the line. 
This will minillizc errors aSilociat<.;u \,lith unccrtaj.nties ill 
the Banpl~ vo1~~e collected. 

8.3 	 Collection and Shipping of Saoples 

8.3.1 	 Ic::edintcly before sn:npling, brcck the ends of the tube 
to provic.:! an openi.nf::, at least one-half the internal 
diameter of the tube (2 ~). 

8.3.2 	 The smaller secti0n of charcoal 1s used as a back-up 
and should be POFiit:JoIleu near.est. tlw s.1Tnl'li.np, pump. 

B.3.3 	 The charcoal tube should be placed in a vertical direc­
tion during R<l.l:Jpl.ing to minitlize channel ing through tIl(' 

charco:l!' 

8.3.4 	 Air heing sCl::lpled should not be paf>sed through any hose 
or tubing before entering thc charcoal tube. 

8.3.5 	 A c~ximur:l s<ll'lple size of /1 literR i8 recomrJendcd. S:lffiple 
at a rHtc of 0.2 liter per ~inute or lcss. The flow rate 
8h~uld be known with un accuracy of at least !5%. 

8.3. 6 nl!~ t.cr:lperature :md pressure of the ,Itmo!;phen! b('inl; 
stl~pled r;hould bo:>: rc~co1"ded. If pt"cssure readIng is not 
Q\'.'lilahlc, [(.~,:ord the elcvation. 
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, , 3.3.7 	 Thn (;hr'Il~pal tllbC!1 nhollld I'l' car,ped ",Jt'h l1w llUr:,·llcd 

plu(.tic C:IJ"l it;';:t'dLltl!ly !lit!.,!, ulIwplillg. tlndl~r IH) 

circu:.:L;tnnce:! uilould Tubher CitP:; be ulJi!d. 


8.3.8 	 Onn tllh' /ihlmld he h;mdl('d in tht! !1,'l:r.C r.lanner 1l!! tilt! 

ollmplf.! tuhe (br:';lk, sCill, lind tr;!llf,port), ~~:-;ccpt thnt 
no nir iii 1;;';I::p1;·<.1 throur;h thlH tubl:!. Thir:; tube ahould 
be lnb01ed nu B blnnk. 

8.3.9 	 Clipped ell.lrenal tubcn fihouJ.d Le pllc\;(,d tightly lind pad­
d~d bdot'c Lhey Ilrc nnjppcd to minimize tuhe brC3k;!gc 
durine Hhipping. 

8.3.10 	 A stl!:!plc of tbe- hulk TJ1tltcri:;l sbcJ'..!ld be r;u\mHted to the 
laboratory in a glaBs contcincr with a Teflon-lined cap • 

. This Bn~plc should not be transpcrted in the same container 
as the charcoal tubes. 

8.4 Anolysic 0: 	Sanpleu 

8.4.1 	 Preparation of Sanple9. In preparation for analysis. 
each charco31 tuLe is scored with a file in front of 
the first section of charcoa: and broken open. The 
glaDs wool is re~oved and diLe8rde~. The charcoal in 
the first (larger) accticn is tranSlcrrcri to n 2-ml 
stoppered ae~plc contn1ner. The sepaTBting scct10n of 
fo.un :I.e rC'J:lovcd and oiscnrof:c; thr:: !H::cond section is 
trl.1r1lJff:!l°r.d to ::motli(or sto;;percd container. These 
lWo e.ecUons arc :?rlalyzcc Repornt:t!ly. 

8.4.2 	 DeGorption of Samplen. Prior to annlysic~ 1.0 rol of 
carbon disulfide iB F1pctt~d into cuch sacplc ccn[~inrr. 
(All 'wrk with cnrhc·n disulfide Bhonld be perfon:l\!(! in 
a hood hCC,JUfi€! of it.'; high tm~idoty,) DeriDrpr.jOf1 sllO'Jld 
b~ done for. 30 l'linu t .!;,. Test /3 i nd:i en t c t ha t: t hi H is ade­
quate if th!! saI:1pl (:! j g rl("itntco oec[,s:!oTl:l.lly ciudl1;"; this 
period. If an 3uto~ntic BD~ple injector 1a used, the 
sample vial:::; flhould he canped as soon M; the soh'ent 1u 
addc,d to minfi:1i:~c voli.ltili:;atJon. For the intcrn,11 st"n­
dard ~clhodt deGorb uBin~ 1.0 rnl of corban dinuliidc cun­
taillin[; n l;noHH Ilmount of the cho~cn internal otCtnd~rd. 

8.4.3 	 GC Condit1cnB. The typical. operating condltionu for 
the ens Chrmi3.:1tograpl: arc: 

1. 30 	ml/::lin (60 pdg) llcliun carricr 1:018 flow 
2. 35 	l:ll/cill (25 pHi!;) liydro\~·.~11 g.l/l flow to detl!ctor 
3. 400 	ml/rdn (60 p"l;?) Air flow to detector 
4. 225°C inj('ctor tr~pcraturA 
5. 250" C Il.d\t!f C) it! t. L·r.~i\(~ r.1 t nre (d ct (!c tor) 
6. 52 u C column tn:pIHLltUl"C 

S90-5 




a./I.ll 	 InJc~cU()I1. Tilt! Urnt' .':tep 1n tilt' _lllaly~;iH bJ tlw illjl!C­

lion of LllI! li:Il::pl" ill! ,\ L1H! 1~:I!l ChI'O::::IUll;J :ll'll. '1'«> "U­
lllinrtU;! dJIU.:ultjl'!i iHI:;in;: 110:a blow b:ld: Dr diHtllJ.ltiOIl 
'oI1.chill the nYI'jni;I' :wL',iil', Ollt! nhnuhl \'I::p!Oj' I:JW (loiVt'nL 
rl\l~;h iuj.cL.1(m tvc,\lli:jlj'" TIll' lO-microliLcr nyr!n,:I! J!; 

f1.rllt flll!::lL'd with :".llV,,'!1t ~H!v{'r;ll tJnwH to -,mt till> b,lrr<"l 
and.,plullf.,·!t". Thrc'l' !:licfuli,tcu', of :;o]v(mt an: dra'llll inti') 
th(~'nYl:jl~i;"! tn inert·:!!,., the at:cUf.::lCY and n,·prodllclbllit.y 
of the in,if';ct{:d !;a1;;;-d,' Vl)juUlO. Tho Ilt'cdh: i:: r:'·:nov ...d 
from the :;olvl~nt, ilnJ l!;t! plunger is pulh'd back abollt 
0.2 micrc.:li.t('f to SC;j"rate thl~ Bolvl.:l1t (llJ[;h from the 
GIlmp 1 c \.Ji til a !J 0 c k e t 0 l <l i r to bau:; ~. d .1 fi a n:.-, r k c: r • I'll c 
necdlr.: in tllen i:;;::;1Cr~l·d in the sl1!:II>lc., ;lnd a 5-microl it,"r 
aliquot b withdrawn. Lal,ing into COllHicicr.:ltion the vollll::c 
of the IH'.!(!dh:, since tilC:. SDClplc in the needle will be 
cOlllpletely ir.jl:cted. After the needle is rcr.lovcd from 
the s~~?lc end prior to injection, the pJun~cr is pulled 
back 1.2 microliters to ~ini~izc evaporation of the sunple 
from the tip of the needle. Ob~crve that the sampie 
occupies '.9-5.0 microliters in the barrel of tha syrjngc. 
DuplicBte injections of e8ch sample and standard should 
be made. No more th~n a 3% difference in area is to 
be e:-:pectcd. An automati.c sa!:lple injector Ciln be ur,e:d 
if it is sho~n to give reproducibility at least as good 
as the solvent flush technique. ' 

8.4.5 	 HCaSllrp.!!lCnt of area. The area of the snmple peak is meas­
ured by an electronic integrator or some other suitable 
form of area tl(~asllrement. and pr<~li.l'i.nary results are read 
from a stnndnrd curve preparC::Q ns d:l5cuf;sed below. 

8.5 Dcterninatioll of Desorptioll Efficic:ncy 

8.5.1 	 Importance! of dcterr;,inatioll. The dC::lOq't iO:1 c.fficicncy of a 
particuLlr ccr:Tound can 'J3ry frol:: 01\0 lai>orator.y to anotber 
,and also fron one batch or ci1an:o~,l to .:motil!:r. Tht:::l, it is 
neCeSFiJ.ry to detcr;;J;':1c at least once tilt! pl'rcc'ntaec or the 
specific co~pound that is rcnoved in the desorption process, 
prOVided the SDr.1C bai.:ch of charcoal is used. 

8.5.2 	 Procedure for detcrl:liniae cesorpticn efficiency. Activ­
ated chat'cOill equtvalent to tll~~ amount in the first sec­
tion of the .,ampling tube (100 mg) ifj measur(!u 1nto a 
2.5 in. 4-r.l.~1 I.iJ. f;l<.IS5 tube, ilQr.lC' sealed at: one l!nd. 
This c,h.1rco~,l r.:ust bl~ irOII; the :>;!u:e b;Jtch '-Iii that us(~d 
in obUdni:\I.; th.:; sJ.:-:-.,)ll!s and can be oDt;,ineCl irot:l Ul1u!>cd 
charcoal tube:>. The open end is capped 1¥1th Paraiill:!. 
A I~nowll n::.ount of till! .Hl.1}vte i!.; injected dir\.!ctly into 
the activatl'd ch,ircu':ll with .:l mlcrol1ter :.;yrin!~e. and 
the tube is c.:lpped ...'1ell n:Ol'C ParafiJIl1. In'hcn w;in\~ ,1\1 

aut.omat.ic :';~ll'llplc Jnj'::cI01', the ~;ample inj(·ctor vials, 
cal'lh',! .... ith 1\~1l1l1l-fac('d s~pta, \t!ay be u~wd .lll plac~ of 
the glass tube:;, 
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Six tulH'1.! ilt E'!nch of tilree COllel'lll fOlUon lllV('l!'l (0.5X.l); and 
2X of t}w :Jti1 nd H rd) /1)." e p r f!PIl red b i' 1.1(: d ~~ f', no ar::Ot: Ii t" I) ( ,111.1­
lytc cqllJ.vnlcnt: to tllia pt'Cb(!llt in .1 ;. l.1.;{:)' :1a::ljHe ilt' uw 
(Jalcct(;~l lI".'t·L The tul;e:; Ilrp ~lll\)·.·.·J to ~H."1Ild tor 'It ll'a:;t 
overn1i~ht: to n!l~zuru COr.:illete ad:;orp ll.Dll of th,! unaJ ytf! onto 
the c. charconl. Tb(!!~~ tub<.~!; drc rl.:jtJrrf!d to llH the fL1r:::) it:!!. 
A pu'rallel bl:10k lube should lw tre:n.!!d in the !1m~(' ::1;ll1nl.'r 

except that no ~a=pla 15 acid~d to it. The sHcpJa dnd ~lank 
tubeH .. rc del.orbed anci i.l1luly;;(:d in I:>;actly the Hnnc mmlllet" 
ao the s2~pling tube described in Section 8.4. 

Two or three stand;lrd;:; arc prepared by inj\~ctjnl:: the S.3~;~ 

volume of co:::pound into 1.0 !Ill of ~:lrbon disulfide with the 
Sru:le syringe used in the prcp.Urltlon of the oc:mple:i. These 
are annlyz~d with the samples. 

If the ~nternal standard method is used, pr~parc calibrntion 
stand.:!r.!!> by U[;1.:1:; 1.0 :::1 of carton disulfide cont:iining a 
knmm l.nount of the internal stand.3rd. 

The dcsorptio:1 efficiency (D.E.) equals the averaue ,~eieht 
1n mg ~ecovered froc the tube divided by the weight in mg 
added w the tube, or 

Ave r a k.ll...!-'c ~S~b.!_J2.!:LEE.~~ev ~ ;' e d_D.E. • 
Weight (i:1g) <lddcd 

The desorption efficiency is ciepcnde:1t on tIle ar.ount of 
analytc: collect(;c on the char.coaLPlot the dcsorptio:1 
~fficienc)' versu.,: wcif'i1t of analYLc found. Tbj,; curve 
is used in Section 10.4 to correct for adsorpti6n losses. 

9. Calibl~ticn and----_._-----Ston2ards . 

It is convenient to express concc~tr3tion o[ standards in ter:::s of 
mg per 1. 0 t;l cnrbon dt:;ulfi":c. bc-caw~e fWl:lr1es arc cc:~orhcd in this 
amount of carbon disulf1do. The density of the an31ytc is uned to 
convert cg into ~icrDliterB for ensy ~easurc~cnt with a cicroliter 
syringe. A series of st3ncarciu, varying in concentratIon over tl~e 

ranee of intere:;t, is prepared and analyzpd under the same CG condi­
tiolw and curing the s;;;~e tice p\~riod ;lS the unknG~;n S.:1;.,pJ.(:. Curves 
are cstablished by plDtting concentration in mg pcr 1.0 rn1 v~r9US 
peak are ..l. 

For the internal standard ~cthod. use carbon disulfide cDnt3inin~ a 
predelct:::il:ed ill.:Cunt of thl! in::crn:.tl r.t .... ndal·d. The i.ntcrl1nl st.:lntiard 
conccntratic~l ll! l'ci was flP;n·c::u::-..llely 70: vi the conc('ntr:ltlo::l <.It 2X 
tlw standard. ·..'he anulytc! conc('ntr:ltioll in r.:g pet: ml is plnttt'd 
verflUS tbe arca ralio of the :lnatYll' to tl\;lt ot thl! inti'fnal 5t..I!~dard. 

Note: Wjlet!:l~r :hc extcrl1al st.:lnd.wd or 1:1tl~rllal st:l11dcu:-d !!l(·t:hod iB 
used, standard !l,)luticllF; should be aonlY:'.r:d .1t tha !,;nl!;~ tIme tile 
sllmple I1nnly!;1n is done. This will lainj,ml~e the cd(cct of v.1riationf-l 
in tID resp.msc. 
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10.1 	 H(!lJ(l th.: ""'!:-:,ht, in ~Y., cot'rl!:l!)ondin:.~ 10 ~ilCh pt'llh 111"1':. f.rom 
tIH,: I;\l.ndii,ti Cllt'VU. :10 VI,)i.l~:~1l eorr,'ctill:\:i ilre n .. ,,'d,!d. bee,IIII;I! 

thf\ Ilt.'lI~:!.:.rd CllrVl' in bill;l·ti un ::;'.~ p!'1' i .• ll :,11, carb"':l d!:;lIi: : . .11' 
r..nd tIl!' vol l::::l! or j,l/l::lpl,~ lnjPctt'd is ld,·nt.it:::l to th~! v<Jlu:.w 
of the fltandllrJs in.1"ctl!d. 

10.2 	 Correctionn for the blank must b~ rnilc!p far nnch unmplo. 

tIIa .. L'llj snrnp1c - mg b Inn I~ 

where: 

mg BlU::.p1e .. mij found in front Ell.!ction of o::r:?lc tube 
filS bll1.nk .. mg found in front section of blank tube 

A similar procedure 1s follo;... ed for the backup sectiona. 

10.3 	 Add the a.-nountl; present in the fr..)nt and hnckup Dcct1on~ of 
the CHue sm:lple tube to detcr:.:inc the total \'leil~ht in. thl! 
semple. 

10.4 	 Reed the dec·;orption efficiency frot'! the cun'!! (nee Section B.S.:!) 
for the a.":lOunt found 1n the front 8tict:i.on. DiviGC the total we:lf:ht 
by thin desorption efficiency to obtain the corrected l.,,\g/eumplc 

Total ,.ei.f..!!!Corrected mg/semple .. D.E. 

10.5 	 The ccncen.tr,':tion of the anlllyte in the air sr..mpled c::m b(~ c:<­
prf;:6£.cd :1.;;1 1:'--3 pt::.r cu m. 

mg/cu 0 "" 

10.6 Another lr.ethod of CXPl."C;5:,.d.ng concC'ntrntion is ppm (corrected 
to atandnrd conditior,l; of 2S"C and 760 'U;m 11[;). 

where.: 

p 	 • 

T 	 •
24.ljS .. 
M'w .. 
760 .. 
298 ... 

pressure (:~ Hg) of air Da~?lcd 
temperature ("C) of lIil' su:npled 
molur 	volu:::c (l:I.tcr/!:.olc) at 25"C and 760 I:'l:ll Ug 
~olecu]ar ~ci~ht 

Gtand~lrd pr('3AUre (1::::1 Ug) 
atandnrd tc~~eraturc (OK) 
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11.1 	 f:httl', f •• D, ct al, "" CnIlVt.'IlJ fmC Opt i:!ll;;od H,!thod for thr.. 
An/llynil; cf r;,·h!ctr.ti Solv!'llt VlIj1Ol'!I iIi tlw Indu~;t:rjal 


At;nCI:: i'1i (!t' c: ," !!::.::.!:.!_...1..!!:L~Jly'::1.!."'!'\..!!!:!!2E.:......J..!_, ]l: 2 2 .5 (19 70) , 


11.2 	 DQcU!~.I·nttlt1on of NIOSH Validation Tellt!), NIOSII Contract 
No. CPC-99-74-45. 

11.3 	 Find RC'port, NI0811 Contract HSH-99·-71-31, "Per.llonal Sa::lpicr 
Pump for Charcoal Tubes, II September 15, 1972. 

.. 
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Sublilallca 

Hexanc 

'. 
Standard 

a-hour timc-w~ightcd av(~r.:lgc: 500 ppm (1~00 Ill&/cu 1:1) 

Reference: 29 CFR 1910.93 

Analytical Hethod 

A known volume of air is drll...m throu;:;h a charcoal tube to trap the 
hexane vapors prc~en~. The an~lyce is dCDorbcci f~oc the charco~l 
with, carbon d:!.sulfide, and the sac!"l e is scpur:a:cci and anuly~ed using 
a gas chromatograph with a flace ioniza~ion detector. The method 
has been validated over the range of d77 - 3679 mB/cu m for a 4-1iter 
samplc nt 17°C and 764 nnn Hg atcosphe;ric tpn;pcrature and pressure. 

Sampling Equipment 

A calibrnted personal saopling pump ,·;hOdC .flowcan be dete'r.lJined 
accuratel)', j:S:'s over the rant:(! O.OS to 0.2 liters per rdnute, 
plus charcoal tu!:le containinr, two s!;;!ctions of 20/40 mesh activated 
chnrco<l.l separated by ?. 2-m.'TI portion of urethane foam. 

SL1!l1plc Sh:e 

A sarr-ple size of 4 liters is recon'mcndcd. Sample at a flew rLltc of 
0.2 litc~s per ninute or leGS. 

Scmplin[: Pl'ocedu r(.'. 

1. 	 In:mcdiatcly before silmplinij, the ends of th!;;! tube should be' broken 
80 as to provide an opening approxir.l:lt(.'ly onl:-half the internal 
diameter of the tube. 

2. 	 The sl'!'..:lller section of charcoal is used as a b:1Ck-up lind should be 
pORitioncJ nearest the samp]in~ pump. The charcoal tube should be 
placed in u \·crU.cal position durim: s;mpling to <lv()id channc!ling 
and Dubscqucnt pr~mnturc brcakthrouch of the annlyta. 

3. 	 Air beine s~mpled should not be passed throuBh any hose or tubing 
before entering the charcoal tube. 

4. 	 Set the flow rate as acc.urnt{!ly a~; pO~;fjiblc liS 1nr, the mllnufacturel' 13 

dirl'cllol1s. lkcoru tlw tcmp(!t'Clture and prc~slln.' I)): t:h,~ ;Jl:l'::ol:pl1l1l."C 

s:ll!:pl(.>d, If: the pr(>!;surC! l'C'adiIH~ is nnt nv.1ilublc. rccord thl~ elcv:l­
ti.OI1. If th~ ptJ~p is il 10....' flow 1';1to pump. !H't the nppl.'O!<H'l:ltn fl.)I,I 

rnte lind rl'cord the InH.ial :'ll1d fln;11 cOllnU.'1' t'('ading. Tlte ~~i1r.~f\le 
'll'olu:ae 1.5 obt.:l:1lwd by multiplying the number of counter slrokL'fi t:ltll:l!l 

the cc/scroke (actor. 



.. 


(The ch3rco:tl tl:be con::;1~;t5 of tva sections of activuted char­
coal ,;;c?.1ratcd by a S{!C!:lca or urcth.:l::l{· [C,1:::. Sl!C Section b.2). 
If a Jlartic.alar 2t:::o::;pilere is su:.;pcctt:d of cont:;11;lin:~ a laq;c 
aaotmt of cc::t<!:::ia::m.t. a sllMlller s<!l::plin;; voluI::(" should be 
taken. 

3. 	 Intcrf~re~ce 

3.1 	 "hen the <wOlInt of vater in the air I!; so great that condensa­
tion ect:uallj occurs in tbe tt;!>e. or~~a~lic v.ilpors will not: be 
trapped <:fficiently. Prelil;;.inary eXD':ri:TIcn'ts using toluene 
indicate that high humiriity severely ~ccreases the breakthrough 
volw;;e. 

3.2 	 h~en t~~ or core co~pouuds are known or suspected to be present 
in the air, such !nfcn::ation. includL!g their suspected iden­
tities. should be trans~itterl viti' the saClple. 

3.3 	 It must be e:zphasized that any coopc·und which has the S3!::e 
retention ti=e as tne an~lyte at thE, operaein~ conditions de­
scribed in tbis method is an interfL:"c.mce. Retention tii:lC data 
on a single coluw..'l cancot be considEred as proof of chcnical 
identity. 

3.4 	 If the possibility of interference c~ists. separation conditions 
(col~~ packing, t~pcrature. etc.) must be cha~&ed to circum­
vent the probl~3. 

4. 	 Preci~!on and ~ccur~cy 

4.1 	 The Coefficient of Variation (CV.,.) fc·r the total analytical and 
8ali!pliilt oethod in the riin~e of 877 - 36/9 r:;f!./cu ::l was 0.052. 
This value correspo~ds to a 112 L~/CU n st~nGard Ceviaticn at 
the OSi~. st~n~3~d level. Stat1stic~1 ir.fo~~tion and Gctails 
of the val!caticn a~d cx?eri~ntal test procedures can be found 
in Reference 11.2. 

4.2 	 Oa the average the values obtained using the overall sa~pllng 
and analytical t:l2tnod ~...re 3.8% lo'Wer them the "true" value 
at the OS!L~ standard level. 

These data arc based 011 v3lid3tion e):I'c:.rlr.:cnts using the in­
ternal 5~andard =ceDod. 

5. Advallta,~o::s ar.d fJisadvantarcs of the ~tethod 

5.1 	 The sa:::.,l!r.~ device is s::ull. portahl:!. ;!nd involves no liquids. 
Interren~l!c .....::,;; are clnh::al. and cost oi tho~e t.;hlch do occur 
can be eli:lr.atcd by alll~ri:li; chrv::::u:<.·gr~iphlc CO:1ditio;u;~ The 
tubes .are a1:alyzcd by lCeaus 01 a Guick. in:.aru:ucntal Ino!chod. 
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The :,,"L'thcd C:::l alr.o b'! u'Jed for tIlt'. H:!.:::ult;meouH I1nllly~;l!1 of 
tl:O or f.:'"1n~ /;ll;"';. ta;".ccn !'l:!J;:eCt:l!:l to be prl'!l!'!1t in the nar::c 
sr.:::;>le h, .::If::::-:l:; Cb!::7;!=:~; ;Y:lS c:nr-:l::ntof;:;a;J!llc condH:!.onfi fro:!] 
leather;::.;;.l tn il :.c::.pcru(;;n;-pro;.;r.;:=f~d ;:-~dc of operation. 

5.2 	 Or.~ ci!:i.::.::i·n:ltl!::;~ of t!!c ::-::-tl,od is tbl!:: the m::ount of flm::r>lc 
vhich c<_:~ t~ ::';:J,:C:l 13 .i1::-.i::cd bj.o the nu:::;,er oi ::)1l1i,~::;;.:::~. that 
tbe tube o.:ill =,;:}ld ;:!::ore oyer lOlH:!in?,. "'r:zn t:,e 1.1 11 f.1p1 c value 
obt&inet:! fer ::-:e ~!!C~u:J section of the ci..'!.coal tUhH exceecs 
25% of L:' ," _C:":::l:: on the f::or.t section, tac pOlls1bi11ty of 
8~p!e loss eY-ists. 

S.3 	 Further::::;re. the precision of the ccthod i9 l:!:::ited by the 
reproducibil1t7 of ::he pressurc drop zcros!'! the tubes. This 
drop \1il1 affect: the flc-J r3t:~ and caU3C the voltl::::e to be 
iDprecisc, because the pu=p io usually c~libr~~ed for one tubc 
only. 

6.1 	 A cclibrated per&o~sl 6~plin~ pU~? whose floY can be deter­
mined within =5% at the cecoc=encied flew rate. 
(Reference 11.3). 

6.2 	 Chcrcoal tubes: gle~e tubc vith bcth ends f13~c oealed, 7 em 
lone "'-ith li. 6-!:::::l O.D. ana a 4-rm LD•• cont:n1n:!ng 2 G~ctiQ=:s 
of 20/40 r.csn iict!v••ted ci':ercoal scparated by a 2-::!:l'!l portion 
of ureth~Toe fc~n. TIle activated charcoal is prepared irQ~ 
cocor,ut &1:£:116 elr.d 13 fi:-~c at 600"C p:::i::;r co ::;:,c~in6. Tl:e 
eb:;cT.bi~3 sect1c;l c~nt:i::.i~s leo ::it'; of d:;;:rcca!. the back'C? sec­
tion 50 r.~. A 3-::::! pO!:'t:ic:l ci u::ethane foc!:! is placed oet-:-.-ecn 
t.he outl~t c::d c=: th2 tt:~e ana the backup HE-etion. A p!u~ of 
e11ylctcd r;I';;:H••001 i6 plac;:'d i:l frcnt of t:he &bilOrbi:1P' sec­
tloa. 'i1.c :F;;:-es6':!re dro;> ClcraES the t'!l!:.e t:".mt b~ le~g then one:: 
inch of ~rc~ry' at: a floW' rat~ of 1 liter per :.rinute. 

6.3 	 Cas chrc~to&~&ph equipped with a fla~e icnizntlon detector. 

6.4 	 Colu::-.a (2G-ft x liB-in stai:llcss steel) packed 'With 107. FFAP 
on OJ/IG;) ::;esh Chra:::;osorb t.; A:.l-Ii~!CS. 

6.S 	 An el~ctron~c L~~e~rator or Fcoe other suitnblc method for 
I:IeBsur1::b ;'1:3k are~&. 

6.6 	 TVo-=fl111I:er g3~~le conta1::era with ~1~59 stoppers or 
Te!1\)~1-1inc.~ c~~ps. If an au;:o:::.atlc 911n;·!e injector 1s used. 
the associ:1ted vials r.."!y be used. 

6.7 	 Microliter syr!!l::;es: 10-mcro11ter. snd other convenicnt oi%oo 
lor Cii,idng 'itcluciarGo. 

6.8 	 Pipet.: 1.0 El t}T-e graduated 10 O.l-ml Incrcnento. 
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'. , 6.9 	 Volu::-,t'tric fl;1::k~;: lO-ml or convenient sizes COl" maklnr, 
otandard :mlutlon:;. 

7.1 	 ChrOl::;,,,'Jlographic quality carLon d1!.mlf1dc. 
'I. 

7.2 	 n-HC!xane. reagent grade 

7.3 	 Nonane. O~ other suitable internal standard 

7.4 	 Purifled beliu: 

7.5 	 Prepurificc b7drogen. 

7.6 	 Filtered co~ressed air. 

8. Procedure 

8.1 	 Clea:ling of eq':l:1?::ient. All ~lass_~re used for the laboratory 
analysic hboulc be deter~cnt vashec and thoroughly rinsed with 
tap vater and distilled water. 

8.2 	 Calibrat:!.:m of Pe:-sonal PCl!!?s. Eac:h personal pump must be 
calibrated with a representative charcoal tube 1n the line. 
This vill ;;;1."li!::i::e cr:-o:-s associated '.oI'it%l unccrta::fnties in 
the 62cpl~ volu::;:e collected. 

"8.3 	 Collection and Shipping of Sa!!\ples 

8.3.1 	 Ic:ed12tely befo:-e sa~pling. brcck the enos of the tube 
to provice ~"l openi~~ at least one-half the internal 
diamete:- of the tube (2 ~). 

8.3.2 	 The s:aller sec~lpn pi charcoal is used as a btick-up 
and shouh! be posit!oHPd nearest tbe sara~Jlin~ pu."llp. 

8.3~3 	 The cbarcoal tube should be placed 1n a vertical direc­
tion during sa:::pling to J:lini.:1ize channeling through ch(" 
charcoal. 

8.3.4 	 Air being sa=pled should not be pa~sed tbrough any hose 
or tubing before entering the charcoal tube. 

8.3.5 	 A caXiDU~ s3D?le size of 4 liters is reco~ended. S~:::ple 
at a rate of 0.2 liter per cinut.:! Dr less. The ilo\l rate 
8h~uld be known with an accuracy of at least ~S%. 

8.3.6 	 l1:e te~perature ,;:,nd ?ressure of tbe atcosp11l,~l"e bt'ins; 
.....!!'!plt!d should be rccor~eQ. If pressure re,adlng Is not 
~31lahle. ~ecord £hc elevation. 
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. , 3.3.7 	 The: chn.cC"'ll ttlh('~l nhould 1....·. c:tl~pcd "'lthlhc !.lUr:'11cd 
pluE.tic C:li'" i:"~::t·.iJ.lt;:Jy ;jitf~r llmculin;!,. U:1ucr nu 
circu:.:::.t:i:":.Ce:1 ui,[.uld rutJbcl· cap:. be u:;t:d. 

8.3.8 	 One tut~ r.houl d he h:md l(~d 1n tht! s.:r:!:\! ::tanner ll!l the 
cm:plr..: tul,e (br~'a;:. scal. and tr.!n~l1or;:i. except thnt 
no rair is :; ..cpL:-d throu:;h this tube. ';his tube should 
Ire l.::.belcd t:.ti a b1;;:11-:. 

8.3.9 	 Capped ch.Jrcoal ::ubc~ should be packed t:1 ;;ht1y and pad­
ded before they arc snipped to minimize tube hreaKi!gc 
durh,& sh1ppiui:j. 

8.3.10 	 A sll!:!i"lle of thc> bulk T:1ateri;;1 sho'..l.ld be sulmi.ttcd to the 
laboratory in a glass cont:einer with.:! Teflon-lined cap • 

. This sm::plc should not De transpcrted in the same cont.lincr 
as t.he charcoal tubes. 

8.4 Analysic o~ 	Sa=ples 

8.4.1 	 Prc;parr..tion of S~:::;nles. In preparation for analys:ls. 
ea·:h charco:;.l tui.e is scor.-:d \lith a file in front of 
the fin;t section of Cr.UTCO:!: and hroi~i:'n open. The 
Cl.~"s weol is rer.:oved nnd dl!..cardec. The charcoal in 
the first (larger) secticn h, tranSIerrca to a 2-ml 
8t.;)~perec E,,;:;;ple cont:alner. The sep:r.!r~rj!1g section of 
fO.1S ic rc.":!G'.Ted a01ci uiscurrlec.; ;:!1e g~cond section :'s 
trancfer::-:od to anot.h"'r sto;:,percd con t;:;.1!) cr • These 
L~O sections arc ~nalyzec ~€par~Lely. 

8.4.2 	 De50rvt1on of S~~p~es. Prior to en~lys!s. 1.0 n1 of 
carhon disulficc is r1p!?t.::t'd into cuch sar.:plc cc;u:.:linC'r. 
(1.11 vork with cnrhc-n disulfide- 6hould be perf()n:l·.!{~ in 
a hood l,,:::.c;:u;;e of it:; hi~h to~i(:ity.) De!>orpt:ion shO'.11d 
be lODe [or JO ninutcs. Tests indicate th~t: this 15 ade­
quate. i~ t.r'!!! e 15 ;;!"it~tcd occ<:IEioJl.""!11y durin:; t:!-;!~ 

pe::!orl. If an autt)~atic s,,::lple injcct:or io used, the 
B8I::ylc vials should be capped as soon as the soh'ent 1u 
added to r..ini;::i::e yolatil:!zation. For tl:{! intcrr,.11 st~n­
dard r.et£:od. rle!"orb u:::im; 1.0 r.!1 of carbon di ..uli ide co%'!­
t.tl1ni:::'t; a l~mm mnoUl.:: of the ch::>Ecn intern;!! r.tand.:rd.. 

8.4.3 	 GC Condit1~r.9. The :.ypical opcr:ltin& conditjons Cor 
the tes ch!'"C:::.ltos;rapt~ are: 

1. 30 	ml/!:lin (60 p!".d..;> Hel:1ux:: carr.1 cr £aB flow 
2. 35 	~l/cln (25 psiK) HydrQ~~n ~us flow to detector 
3. 400 	ml/:;;!n (60 psi;,;) Air fl:>'Ii.I to dcu'ctor 
4. 225D C injector t~~p~ra~ure 
s. 250"C r;:luifold t ....:::,1(.:£ature (detector) 
6. 52"e colU;:AU 	 tc~pi!ratu::-c 
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8./l .4 	 InJcclica. The ftn:t :;tep in tIle .lIwly!iis 1~; thf' Illj,!c­
tion of t!w s:l:::.plt! Jut" th\'!I~;ln clI1·(J~;ltO~;j".:q)h. '1'1) l'l.l­
tlinalc .Ujficul.t:i~s ;lrl:;in:~ 11'0;:1 blow bad: .lr distlll-IUon 
wIthin the !;yr j n t;,' 'WI-',j ie. one :;iloulJ I:r.:p IUj' till' :>01. Vl'll t 

flush I;11i:cticlI t. ..,c;::li:jll·,. Tilt! IO-microliter "yrln;',l! if: 
first flll::;a.'d ...itl1 :;nlv ..'nt aevl'r;!l timl!S to ·....et tilt· barrel 
8nd.•. plunt·.:!r. Thrcp t~icr()litcl."~; oi solvent ;lre dr:r.JI\ inta 
tbe sy:ril:~;e to inCH':!:;" tllC ~lCCU:r.::!Cy and reproducibility 
of the inject(,d sa::;;jl~' vohmle. The needle i~; rr'!novi.·d 
from the solvent. ant.! :.:~c plunger is pUlled bnck about 
0.2 c.1crcliter to se"ararc tlle solvent ilu5h from the 
s<U:!ple with a pocket ot ;::air to be used :Hi a marker. The 
needle is then i:;;:;lcrscd 1n the sax.1Ple. and ;) 5-microliter 
aliquot Is vlthcra1.m, la~ing into consider~t10n the volu~e 
of the needle, since ti!(~ sacple in the neEdle will be 
completely ir.j t:ctc-o. Ai ter the needle is rCUlovcd f rO"G) 
the 6fi!::tde end prior t.G injection. t.he plunger is pu.iled 
back 1.2 microliters to t::i:"lin:ize evaporat.ion of the s;)nple 
from thl:;! tip of the necale. Ob!;crvc that the sampie 
occupies 4.9-5.0 m:f.crcliters in the barrel of thi:! syrlngc. 
Duplic;;.te injectiohs of each ~,<nple and standard should 
be -cade. No Dore than a 34 difference ill area is to 
be ~~pected. An autozatic sanple injector c~n be used 
if it 1s sho.n to 6i,e reproduclhility at least as good 
as the solvent flush technique. 

8.4.5 	 t!easurement of area. The area of the snrnple peak is meas­
ured by an electronic integrator or SOUle otiler suitable 
form of area r:easUre::lC:lt. and prelil:!inary results are read 
froa a standard curve prepared as discuf;seu below. 

... 
8.5 Dcternination of Desorption Efficiency 

8.5.1 	 Importance of ccterr.ination. The de::::orptioa eff!.~icncy of ::l 

particc!~r cc=r~und c~n v3ry iroc ono labDratory to another 
.and also =:roc o:-!c butch of charco.:,l to anotiler. Tnt::;. it is 
neces.!' ....rJ to dl':::cl-;;;;'ne at least once tht!' pcrcc'nt31~c of the 
specific cor-pound that is reDo'Jed in the desorption process, 
pro...·ided thC' sa:::e bat:ch of charcoal is used. 

8.5.2 	 Procedure for ceter.:l:tni:1!~ cesorpticn efficiency. Activ­
ated charco;:.l cquivale:1t to th(' arr:ount in the first sec­
tion of t.hc sa::;;pling tliue (100 r:d i5 L"!casured i:lto a 
2.5 in, 4-r;:;:1 I.D. gla:Sis tube, i)~:,.!t.' sealed .1t onc end. 
Tbis charco:.l :::~st b.:! f::OI;1 the s,;;.;r.e batch as tn:rt lls(,d 
in obt~l11i:!~ th.:: sii:::.;:>lcs and can oe oot.anco iroe '.mused 
charcoal t:!bcs. The o;·.en e:ld is capped \lith i'arniilz::. 
A knOlOl1 a::-;.ount of t.be .malvte i.:.: inj(:cted directly into 
the acth-,ilted ch.lrccal vitil :.1 oicroliter otiyrinl;c. anti 
the tuhe is car'ped •... 1 t:"l more Paraf ito. \\hCll u!jinl~ .m 
automatic s.a;r.plc Inj'::clOl", the :,ample illjt'C:tor vlals, 
capIH·.I with T,'flon-faccd sl!pt:a, r..ay be used In placp. of 
the glas;.; tubcs. 

S90-6 

http:Duplic;;.te


SIx tub('fJ at c<leh of three conCl.'lltr ...!l.ion lev('ls (O.SX.IX ;md 
2X of the 9tanda~d) urc prepared hy a~ding an acount of ana­
lyte equhr;:l(.nt to tll .. t ?l:e!>t~nt in .1 4 1 iter S;;;:li)i.e ilt tnt! 
oelcctc= le:cl. The tu~e:; are allo·ft· ...d to st~lIld ior: at It'iI~;t 

overnit;,ht to 85surc coc?i!>.t:e ad:;or:pU.O:1 of the analytc onto 
the.charcoal. These tubes are referred to as the s~c~l~s. 
A pa:rallel bl.:.tr!k tu:-c should be treated in the sa;::,' ;Jam:'..'r 
except th.. :: no :::<::::i>lc is added to it. The sm::plc and hl::mk 
tubes <ire dC$orbed ar.ci analY':l:!c in cx,lctly the 53::1e ~anncr 

as the sc~?ling tube described in Section 8.4. 

1\:0 or three standarGs are prepared by inject:lng the sace 
voluce c·f cO:::ro~nd into 1. 0 ~l of ~:lrbon disul fide: ..d tn the 
saee syringe used in the prc?ara~J.o:1 of the sCl,:;plc5. These 
are ana}yz~d with the sa~?les. 

If the =_nternal stancard ::lethoc! is used. prepare calibration 
standar.!s by us!::; 1.0 :::1 of carl-on disulfidc cont;iining a 
kno~~ ~~ount of the internal standard. 

The desorptio:1 efficiency (D.E.) equals the avcrage weizht: 
in mg ::ecovered frot:: ~he tube divided by the weight: in ng 
added ~o the tuhe, or 

Averar.-e ~'c5 :>!1t (::,:) recove::-edD.E. • 
Weigh t (:::(;) ..dcicd 

The desorption efficiency is rierer.de~t on the a~ount of 
analyte collectt:c o!: t;1e ch~rco~l.Plot the ciesorptic:1 
~f£icie:1cy vcrsu~ Kcieht of analy~c found. This curve 
i6 used in Section 10.4 to correct for adso:rptioI! losses. 

9. Calib~~tjcn 2nd 5t~~~3rds 

It is conven:!£'r!t to e~:::'ress cor.cc:-:tratio:-: of standards in terr::s of 
r:g per 1.0 ~~ c.arnon di!.ulficc. because 5 ••r.lples are cesorbed in thi!> 
amount of car~on disul!i~e. The rlensi::y of the an31yte is used to 
converc ~; into ~icrolit~rs for easy ~~asurc~ent with a r.icrcliter 
syringe:. A series of st,;m::ar";:;. ·.1aryi~;; !n conc.:::n!:rC!:lon over the 
ranee of lctcrest. is prepared and an~!y~pd under the sane CC condi­
tions and c~ring the s .. ::::e ti!::c period as thl! unknc'.:n sa:::;,ie. Curves 
are establisb::ci by plottin& concentration in Pi; per 1. 0 ml versus 
peak area. 

For the int.::rnal stand.3rd ::lethod. use carbon disulfice containint; a 
predeter:::.ir.ed .;,::cunc of the 1n::ern:l1 :;:::l.ld.Jrd. The fnternal st::mu.:lrd 
conccntr;u;i.::n U! t.~d -,.;as ap?rmn:=-_itely 70:; lJi the concentr.lti.on at 2:-: 
the stanc~lrd. -.:hc analytc concentr:l.tioll in r.:!; i1t:!r pI !5 plott:C'd 
versus the ar~a :-ali» of the an~lYll' to tb"t ot the intN:nal st.l!~dOlrd. 

Notl!: \0;1)(' ~ 1:(:r :!:.c ex::crn~ll s taroc .•rci or int l'rn.l1 !. t:md3rd I:l.:-thcd i:. 
used, standard :;.,luticns should be analy:o:.::d :It r:hc sm!;(' time t:h~ 

sample &&:alysh; is done. This will r.l1ni:;~!.~c the effect of variation:; 
In FID rcsp,mse. 
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10. ~~)cu'n~i0n~ 

10.1 	 RC!Hd t::.: ~~"~r;htl in t'!:~. COI":.'"(!:Jponcl :{n~~ to (';!ch P~fl~t lin':. from 
tlv! st;.f;(!;:;·d curJt!. ;,0 V0ltl::l(! corr.~ct:10'1:; ilrc !It'l~dctl, bcc:llwl! 
the p.t:u~d.:-~rd curv~ iH h,l!;l~U on ~~: p<.*I" l.() :·,l cartH)~ d!.;}uj ~-!.dp 
c.."1d the v()h:::~c oi $il",?h~ lnjl'cte:.1 is .1denLicill to the volu:..:ll! 
of the nt,mdHrds inj "cted. 

10.2 	 CorrectionG for the hlank ::lust be made for !!:lch 6:lt'!ple. 

mg - mg s<!cplc - cg blanl':. 

,,"here: 

mg 8m::ple - IDg found in front flection of B,,!'~?lc tube 
mg blank" t::).g found in front section of blank tube 

A s1c.l1ar procec.ure 1s follo;.:'ed for the backup sections. 

10.3 	 Add the 8!'!l.ounts pre6ent 1n the fr.:mt and b<lck\l? acetiono of 
the (;~C sC:Dple tube to cieter:-~ine the total \'H::ight in the 
smple. 

10.4 	 Reed the desorption e.fficiency fron the cur....e (cce Section B.5.:~) 
for the .er::ount found In the front k)l!ct1on. Vivic1c the total weitht 
by U&!& desorption efficiency to obtain t:he corrected l.....g/sa::::ple 

Total ,..eight
Corrected ~E!s~~le ­ D.E. 

10.5 	 The ccncentr~'tion of the analyte in the air s ..mplcd can be e:-:.­
pres£cd L. ~ per cu c. 

Corrected ;;:~ (Scc:tio::1 10.4) ;.: 1000 <literleu 1':1)
'CIg/CU 	E os -----Air V(\i~-'S-;,;:pTed (l:l;:eif-~-----

10.6 	 A..othe::: r:ethod of c;:press1.ng concentrution is PP:'!l (corrected 
to stanoard conditions of 25"C and 760 Ii!..;! lib). 

24.45 760 (T + 1.73) 
ppn '" 	 mg/cu ';."1 x M'w - :~ p x . 298 . 

where: 

p
T 
24.1j5 
y...T 
760 
298 

-
-
-
-
-
-

prcsuure (:::::1 IIg) of l;ir 9<:u:::,l{!d 
temperature (~C) of oir sa~pled 
J:!olar volu:::c (litcrh:.ole) at 25"C <it,d 
~olecular ~ci~ht 
stan,!~~rd pn·ssure (1::::'1 Up,) 
standard ter:yeratur~ (OK) 

760 ::r.l Hg 
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11.1 \>:httl' , 1..0. ct: lIl, "A CI)Jlvl.'ldt·nt Opt i:ni;;(!d r",!thl1<\ for tlH.' 
Anlllyn~l: of :;,'lect.p.d Solv('nt Vnponl iii the Indust.rLll 
Ac:::onpli(!I"C:," i'!::~L:_J1:!:L--.!I;(3.!...1!!!:!~:.~,J..._, ]1.: 225 (11)70). 

11.2 PocUl~.l'ntlltion of NIOSH 
No. CVC-99-7/..-45. 

VnUd:lt!on Tcwt!l, NIOSII Contract 

11.3 Find Report, NIOSH Contract H5}!-99·-71-:n, "Pot'llon31 
Pump for Clwrcoa1 Tubl.)s," September 15, 1972. 
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SllmpUllp, Data SIll!!'!; :':0. B90 

Subli t {lIlC(! 

Ue:r.nno 
" 

Standurd 

8-hour time-weighted av()ragc: SOD ppm (1800 Illg/cU 1.1) 

Rcfc.rence: 29 eFR 1910.93 

Analyt.:!.cal !·k:thod 

A known volume of air is drll'tt'11 throuf,h a charcoal tube to trap the 
hexane vapors prcsenc. The an31ytc is dCDorbed £:00 the charcoal 
wit~ cnrbcn disulfide, and the sample is scparntcd and analy~ed using 
a gaG chrom.ltogrnpll • ...ith a flnr.::.:! i.oniz<lt:ion detector. The !!lethod 
has been validated over the ran\;c oi 877 - 36i"9 mg/cu m for a 4-liter 
sample at l7"C and 764 rom Hg 8tc:osphe:ric trompcrature and pressure. 

Sacpling Equipment 

A calibrntc!d pt:l:sonal sacpling pump \·:ho,,;o .f1o\.)',c.:m be determined 
accurately. ±5:~$ over the rRnijC 0.05 to 0.2 liters per oinuce, 
plus charcoGl tu!:le containin~ two sections of 201'.0 mesh activ'lt/;!d 
charconl separated by a 2-m.'1l portion of uI'C!thane foam. 

Sa!l1plc 8i,:C! 

A sample size of 4 liters is recomncnded. Sample at a flcW' rata of 
0.2 	liters per r:linute or leGs. 

S~pliIll:; Procedure 

1. 	 Iu:mediatcly before s.:lmpling, the ends of the tube should be broken 
80 as to provide an open inn approxic3tt'ly one-half the internal 
diameter of the tube. 

2. 	 The sr..aller section of charcoal 1s used as a b:1Ck-up nnd should be 
pOEdtioncJ nC.:lre~lt the silmplinr, pump. The charcoal tube ~;hould be 
placed in a vertical pOHition duriu~ snmpling to avoid channeling 
and suby~qucnt premature breakthrouch of the ann1yta. 

3. 	 Air being smnpled should not be passed through ,my hose or tubing 
before entering the charcoal tube. 

4. 	 Set the How rate ns ncC'.ut":1tc1y as p03siblc usins; the 1l1ilnuiilcturet'n 
dil·ccUons. HL!coni the tcmp"I'lltut"e .:Ind prc:;slIi:l.' ')( tl'w atl::o::phc!:c 
SDIl:plf!u. If the p1:(~!;SUl'(! l'I..'adil1q in not ,1V:1Ll:oblC!. record the ('.l.c\',1­
tf.on. If thl! p\J~p Is <l 10....' flow rate pomp, fi(~t the nppl'o:<1m:ltn 0.)1.' 
rUle :lIld rl'cord the init,iul .1ud ffnal countc·r rC;lding. The ~~ar.lple 
voll1m~~ 1::i obt;)incd by mulciplyin& thn number of counter sl'('()k~'fi I:j.l:ltl::l 

the cc/otrokc (actor. 



5. 	 Tht: r.iwr(:olll tul)(~!l lIilnllJd IH! Ci'llpro!l wl.th tht:! nupplil!d pLl:lt1c cap" 
il!l!."()d:i:tl~,]Y 011.1"\'1" liampLJII!;. l'![j[ildll~~ tarl~ in tili' (Jnly !lllil.:lbio 
out)!;U.lulv [(Jlo Iln"llin;; tl1':: tll[)dl. Ulldtlr no eil'eur:;nt:lIlc('!l !:hould 
ruhht'r C':IPlJ \w wH·d. 

6. 	 One chur.conl tube nhould }J(' handled In the name t:i.1nnct" 30 thc 
6Acpl~ tuhcu (brcHk, seal, and trnn9purc), ~XcDpt ior thQ takin" 
of lm all' IHlt::pJ.e. 1'111:; tulH! should be lilbull!d as a blank. 

Spaclcl Consideration 

1. 	 Wherc two or folOn! cOl:1pounds are known or 9u!::pect.cd .to be prC!Hmt 
in the nIl', such infor::lncion, j,nciud:!.ng their SUH\-lcctca idcntitl(·l.) 
sl~uld be tranumitted wlth the 8smple. 

2. 	 Due to the hir,h redatancc of the charcoal tube. thill s1lmpling 
method P:.3C(ld a heavy load on tha s.:l1:lpling ptll:1p. Therefore. no 
more thlln tell charcoal tube samples should be taken without fully 
rechllrgiil& the battery. 

3. 	 If high hurrldity or water mist ia pn!sent. breakthrough volume 
can be 'Jeverely reduced. If condensation of water occurs in the 
tube, the substance will not be t:raFPcd qu~ntitCltively. 

4. 	 The desorpticn efficiency of charco.... l varier; from batch to batch. 
Therefore, all the tubes used to collect a set of silt'.pleo should 
contnin charcoal fro~ the same bntc~. ScvQral unused charcoal 
tubes o:'oulo accompany the sil::lplcs. Information on the batch 
nUIilbe.r of tbe chctrcoal t:lust be supplied. 

Uulk S<:mplco 

A bulk scmple of the suspected cor.pOtlltd should be subl:!itt(~d to the 
lsboratc7:Y in tl glass cOlltrll:1er ·",ith 1l Teflon-lined C.'lp. Label of 
the bulk a.::r.lple should r.'..:2tch air sarnplcll ror idcntificnt10n pUrpOHl!::;. 

Shipping Inntructions 

Capped chnrco31 tubes should be ?ack(~d tightly nnd padded before 
they e.rc shipp..,d to minini::!! tube brl:akt\,~(' during 8hippl!lg. !'lev!'!r 
trsnr;port, l:1al1 t or ship the bulk s3\;;plc in the same conUllnC~l' A!l 
the CB~plc Dr blank tube. 

Hexanc, NIOSll Hothod No. 590 
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OSHA St.'lndilrd: 1800 mg/cu m 

Cher::ic:l1 us~·d for 
validntio:d n-Hexane, r'1she1: 99 Hol % Pure 

Procedure 

The general procedure used is described in ~IOSII ~cthod No. 590 which 
hoo been ndapted [roc ?tCAM 127. Descrpticn efficiency tests were 
done at O.S, 1 and 2 t:!I::c:s the OSHA st.1nd.:n'd by spi:,:j,r,~ with the AP­
propriate vo111::e of hC:-:<3nc represented in Ii 4-liter air 5iln:ple. The 
charcoal used was Lot lOS activated ccconut charcoal supplied by SKC, 
Inc •• Pittsburgh, Pa. Spikinr, and ciet'orption testr. were done in the 
2 m1 viall> used vliti! the Vurian i'iodel 8001) <'lutomat!.c sa~nplc injector. 
Gss-chro=atographic analyses were done wi~h this autosanplcr usin~ 
nonar:t~ as internal stanc;tlrci. Details of :hc nnaly:-i!) procedurer.; !Cay 
be found in the Butyl Acet~te 547 Backup Jata Report. 

Jo'.od if.1ca tion 

Thcr.c were no modifications of P&CAH 127. 

Generation 

Test attlospncre sampleu at a concentration 2 tilnes the OSiiA stondard 
level ~er~ generated by delivering 376 ~G/min of hexane via a syringe 
injector to c.ry air stre':::l:l ilo'"'inr <'It :l rute of 0.10::2 cu m/l::in.(l 

The three sa!~.plc l:i.r.cs l.,'ere then l:!,dnt:ainc:u tlt dilution rntio~; of 
O.23S~, 0.4916 Dnd 1.000 to produce the O.S, 1 unci 2X OS!~ utandaLd 
test levels. All 6 sHepleR at tha 3 tesc levels were collected simul­
taneously at 0.22 liters per minute for 18 minuteD (4 liters). De­
tails of the sn:llplc gencrat:i,on anci collccdon cquipl:1Cnt ll!ny be found 
in the Butyl Acetate S47 Backup DD.ta Report. 

The first sect:!'oll of the c!lOrco<'ll tube was found to held 21. 7 l:lg of 
hexane \.hcm a tent atmor:pllcre containl.og 3679 ms,:/cu m of he:>:mw in 
air \o.'3lJ sa:::plcd at 0.19 liters pl?r minute tor 31 minutc.:s; orc;lktJll-Ous:;il 
was observ~d at thic time, i.e., the concontration of analytc in the 
cfrlu~nt was 5% of that in the influent. 
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'l'rccl::;ioll anti Accuracy 

0.0139 ...• 0.0368 .. 0.0623 

The llvcrllgn rr.'co\'(!ry of the ~I.mcrilll'd tiampll>s over 1.111 lew(!l:; was
", 

97.9.±8.1% 


The uncartll:l.ncy 1n this wlluc was computed <lS follows: 


% Uncertl'.linty 
 '" 

where Q.07 is the uncertainty in the generated concentration level. This 
value "'3S determined from tht.! acetate esters in Set D. 

References 

1. 	 Docu.l:lentation of NIOSH Validation Tests. NIOSli Contract No. 

CDC-99-74-4S. 
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". Dnte Sheet: I!chan(! 590 

Annly!:1f! 

Level D.SS 15 2S 

mg mg mg mg mg mg 
added found DE added fount! DE add eel found 1lli. 

3.56 3.48 0.978 7.25 6.88 0.9/.9 14.50 13.86 0.956 

3.56 3.33 0.935 7.25 6.84 0.943 14.50 13.81 0.952 

3.56 3.35 0.941 7.25 6.85 O. ';)45 14.50 13 .65 0.941 

3.56 3.36 0.944 7.25 6.98 0.963 14.50 13.98 0.964 

3.56 3.32 0.933 7.25 6.75 0.9.31 1/•• 50 13.68 0.943 

3.56 3.34 0.938 7.25 6.73 0.928 14.50 13.75 0.948 

11 c 6 6 6 

mean 0.945 0.943 0.951 

std dev 0.0167 0.0127 0.0086 

CV1 0.0177 0.0135 0.0090 

0.0139 

0.0150 
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D:lt'l Shctd:: II (! >::1I1 f! S90 

Sampling ,llld ,\!lul j'D j Il 

---------_... _-- TakcnTe !!.£....!:.9..·w 1 ---------- Found 

", ~. .£.C?!L Li tern ReCf)\'('r'l..:Ell !l1J.i!.s:2.:..~'! !!!llt r. ~I_E! -----.-~-

0.5S 3.29 3.48 3.97 877 877 

3.25 3.41+ 3.97 867 877 

1.53* 1. 62* 3.97 409* 877 

3.10 3.28 3.97 826 877 

2.93 3.10 3.97 780 877 

3.25 3./,4 3.97 80 817 


D • 5 

mean M3 96.1 

std dev 40.5 
CV2 0.0481 

1S 6.37 6.73 3.97 1695 1808 

6.42 6.79 3.94 1723 1808 

6.56 G.93 3.90 1777 1808 

6.89 7.28 4.01 1815 1808 

6.09 6.44 3.96 1626 1808 

6.64 7.02 3.89 1805 1808 


D .. 6 

mean 1740 96.2. 


std dev 72.8 

CV2 0.OU8 


2S 13.97 14.77 4.06 3640 3680 

14.14 14.95 3.96 3780 3680 

14.14 14.95 3.96 3780 3680 

13.98 14.78 3.94 3750 3680 

14.61 15.44 4.10 3770 3680 

14.05 14.85 3.96 3750 3680 


n = 6 

mean 3745 101.6 


0.0142 

.std de\' 53.2 


CV2 

0.0368CV2 
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Pcmtllllo 

Mnlyt£:! Pcntmw Hcthod flo.: 5379 

11<l trix: Air Rnng(': 1/176-6190 r.:g/cu III 

OSHA Standard: 1000 ppm (2950 mg/ett ) l'rec:f.nion (tv1'): 0.055 

Procedure: Adl.lorption on charcoal. V~lidntion Date: 3/14/75 
dCR01'ptiol1 wHh carbon 
di£lUlfidc, GC 

EQ U[$TED fWIe ""'-'('1'"'U' 

1. 	 Prlnclpl C! of tJH~ Hethod 

1.1 	 A lmOIo.'11 \rolume of oir in dralo.'1l tlu'oug3. 11 charcoal tul- '0 tr<lp 
~he oreanic vnporo present. 

1.2 	 The charcoal :J.n the tube :I.s transfcl'ri>d to n Slnil11, ntoppercd 
sample container and the nnalyte 10 d~sorbcd with carhon dinul­
fide. 

'1.3 	 An aliquot of the dCllorbcd I1lll':1plc is inj ectcd into Q eng 

:.! " 
" 

DAlE I~ECEiVED___~TE OF f;[QUEST 

", 	 *, \'.'. 
~. . '.', 	 . ... ',' 

'.. 1~i ~ 
" .. 

RI NO.. Y[AR II'-JITIAL P/-\GE NO. SR. AUTHOR AflBREVll\1E D .JOUj~l'·lJ\L TITI.l: 
, "~' :' . IV I () S ;-J .,f ' 

C_+.<-rl:~r: J9'(S S. 3 7 9- / -.!:l .It)~ 'N .'ji~ L:;._Y.'I I C61_lt F?1i.~QS__ 
. (P E!U T~A NE ) , . , , .. ' ,.. :'. " . :;';':r, '. ,,:', ' \~,;/:' 
(eOT~:D7'1 E7J7-/)lnrw-6"'r-"-.l11TtTST-,--crAT'i7/t}-'FI-" ;V~'-:-h-'S'l:~)" /l) I r':> J-/' <.r>.:. 
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"olll.nno 

.---------------------------------.----------.--------------------­
Anlllyt.c: Bethod I/o.: S379 

Hutrix: 

OSHA Standnrd: 1000 ppm (2!)!jO m;;/cu ) 

nnncc: 11+76-6190 mg/cu Tn 

l'rc.ciuion (tV'f): 0.055 

Proceuure: AdGo)"J}tion on chllr~orl1, 
dcoorption with corbon 
diflllHidc. GC 

Validntion Dnte: 3/14/75 

1.1 A k110101l1 volume of nir in drm.."I1 tln Duth II chnrcoal tube to trnp 
the orgnnic V8rOrO present. 

1.2 TIll! c1l1lrconl in the tuhe is tram;~er::ed to II Gma1l, ntoppcrcd 
sumple container and the analyte ~s Jcsorbcd with corbon dinul­
fide. 

'1.3 An aliquot of the dcworbcd semplo is inj cctcd into n gllo 
chroml1togrnph. 

1. 4 The :iren of the l."coultinr. pcnk 1.6 de.tcn:lined and (:or.:pllrr~d \..'ith 
ar~"s obtained from injection of FtnnGlirdo. 

2.1 Tld.l~ I1wtlHld \,'.w validated over the ralll',C of 11176-(,190 ln3/cll 1ll nt 
1II1 ntlllOl1I,hm:l('. ter.JpC'rature <lnd prcs~:\lrc of 2/j "c {lnd 7(,9 lilill Jlg I 

using a 2-litt'r Hample. llnd<:r the (.:olldiUonn of H:unple size 
(2 litera) t1w proh'lbl(! uncful rilllr,c of thin method if! 3(JO-8~;SO 
nl!:,/ CU 1.1 "t n de t(!C tor IH"111:> j, t:f v:l.t)' t lin t gives ne.1 r J)' full (le­
f1{!ction on t1w !:trip clJ:irt recorder [(/1' ,111 HI-me R.:lll',plc. 'fhi!i 
method 1.1> c'l]>ahle of measuring lll\I!.:h !i11l:lllt'l' mllOtln!:::; if the (1<:­
fiorptio,l efficiency i8 adequate. Desorptiol1 efficiency IlI\wt he 
determined over the rimg!..! lIs(!d. 

2.2 'flw uppf'r 1:llllf t of the: rllllt',e (If the 1Il( thod j /I dcp(~nd('nt on thl~ 
nd}:o1:Jlt.ivl~ cilpad t)' of the char-co.ll luhe. 'rill!: cilp;tci ty v'lr let> 
w.! t'h tht! eOllccntl.':JUonn of il1la1yte .'lIHI otllf!l: G\lb/ltilnc(~.'l in the 
nil'. 'I'he fin;t IH'ct:iClu of the charcoal tlllw \.,1:111 found to hold 
IR Ill/: of ;ul/llyt:<.~ \.·hen H t (!st Htl1lo~Jlh!!:'c cOIlt;i.lnlnr. 56/,0 llif;/C:lI III 
of llnalyte in nil' Wll!; IlilmpJcd lit 0,19 1:1 tel'!. per mInute for 16.5 
mlnult!u; Ln:al:thl'otlJ',h \0,':111 ohr;(,l:vl.,.1 lit thIn tilllC, i.e., the. 
c<meCIlt.rlltiQI1 of nnalyte :In the Clfflucnt \~:w 5:1. o( elHlt in lhe 
influent:. 
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('fill' chdrl.· ..111 11l1l!! C(lIl!l11:1 11 "f Iv() Hf.'cl101l!l of IICU.·JlII,'.1 cl:;Lr­
COIIJ. "('Ill: 1',,1 \'t\ hy II ,:/'c\.1011 of u)l'lh;nH' fomn. :j(.(' :;('I'tjol) ( •• :!). 

Jf a 1"lrLJelllilr IIII'HII:plll'l'!' jll 1l11t1j1('I:II'c! of ('ollto111lInl~ /I ]nq\f! ) 

m:"lIll1l of c.:ontillillnallt, it 1,IllIIIII.'/' 11I,I:lpJJIII: voluf:iL' ,olilluld hI.' 
tHi'.t'Il • 

. 3.1 	 \~h(!n the'! W:lr.)tlll\:· or 'vmtp.}" :1n tile n:11" jG no gn',1t thnt. cOlltl .. rUJi\ ­

t1cm IH.!l.Iwlly OI~Cllrn jn the tube, org.1n lc.: \'lIpOl:1I 1<111 tH'\: be­
. 	trapped r;f Llc.:il'ntly. 1'l"p.111:L!lwry c):p<'r ll:l(mt n Il!dll[,. t.Ollll'lH.' 

indicate t.hat hIgh hllmidit:y iievcrely dCCr(!;I!;(~fl the brr:,";HhrCJII[;h 
volume:. 

3.2 W]lC'n tIm or mort! compound:; are IU')ol:n Ol' [;unpC'!cted to be pl'f'~:cnt 

. ___ ._~ __._, ..1n ttl!.!. ui l~ •. f;uch. inf Ort:\,1 tlon, .. inc] ud:l ng I: he 1r GU r,pect cd it! en-­
titicr- I should be tnlll::m1tted wilh the saml'l<!. 

IC1,ltist l)c cmph;u;ize,d that any corq)Qund "'1I1cll hrls the !;amc, 
rct(!I1t:!on t:!li\e [IS the v.nalyte <It Ih(' f.p(~rilt::l.llg c()nd1L:101I~~ d,, ­
scrib,·d in thln method in nn intp) fcr·mcf.!. llet:enUon tl!:w data 
on II single colUlan cannot be conflj der ~d an proof of chcwic.:;l 

. idcmtit". 	 _. _.' ..... 
. .. 

3.4 	 If the I'OGrdb:!.lity of interferencc cx.Lst's, 5epnrntion cnnd1tiolls 
(colUl~n pncldng. temp(~rHturc, etc.) 1n'.IGt be changed to CirCU::l ­

vent.the· prohlem. __ ._." 

I~.l 	 Tht' CnefUd('nl of VadHt .lOll (tV,/,) (or the' tOUl1 ;lIl,"llytic;tl nlHI 

samp]jll,: method in th,' 1'.111/',(: oJ )/1i'6··('1:iO 11Ig/CUlil v.'il!; O.()tj~). 
'fhil1 ".:dul' (;ornn:p(ll1d~: to .1 ](,0 Ing/eu III :;l,;indard df·viul.i('11 at tli(, 
OSllA stand;:rd leVI:]. Stat:il;Uc,11 :illfL'l'lIlHtjon illlt! d!,t:<dJ~; nf tilt, 
ViIJJd'llion nnJ P);I'i.,r11!1\~nt;d test. prO(;C(hlrt'h c;m I)(! found ill 
R(!f('n!IlG(,11.2. 

4.2 	 011 the ilvpn,f,(' the vuluct: ohUdncd ll!dllg the o\'C'l';)lJ SIIIIlI'J inl. ,lI1el 
an:llyticaJ lH(!tlloc.l wCJ"(' 9.7'X. lO'.,'Cl" 1I1<1l1 the 1\1:U(!" vi!lue at 
tho OSlll. 1,talldard .1l!vC'J. 

'l'IH'Sl.' u;lln ;11'1.' l)iwvd on v<tJidatiol1 c>:pcrjllll:!ntH \I~;jllr. the jnt~nw] 
r.talltbrd liWtllOd. 

5.1 	 The fi:Ullpl111 f. t\f'vJ<:c :It: mnnll, \1cl):tahlc, nnd.1.nv<llvc!J no IJlj\lhlll. 
lllt{'rf<~n'nC('B Ilr(~ IIdl1Jllla1, ,11\<1 lI1or;r of lho!;t.' vldeh do occur 
Clln he <>1 ir.d nil t ed hy nlt:C'tJllg Chn)liwto ~raph Ie c(lntlj t10\l[;. The 
lubcll al:( aliuly:wu hy 1110;1111: of a tjulck,. !nHlulIl:enLnl method. 

" 
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'I'hn 1:.,·!.llfH! ('('ll II] 110 he 1111(,!1 fCol' ll1C! 111l'1111tllllf'i!ll1l f11l1l1)'!llu of 
I\m or 1,<»)',' r.ubr,II\!H7"'1 111If1\H'c1.t'd t.o h(~ pl'e'lIl'J;t jll tilt' (;ltll!f! 

IWI.,p)e' 11)' IlJ,.p])' el11·1I!.~1n!: Pllli (:lIrn::1I1101',lflphJ(" CCHH!il.:inllfi {I'm') 
1IWtht'II;,I\l to n I'C'IIIPl'l'llllll'(,-progrll:a:wt! I!n(lc~ of Opl!rIlUoll. 

S.2 	 One d1.n,'ldwmtnr,!! of. the; lll(?! hod io that: the "moullt of 1I(l!;11'1C! 
vldc:h t'(.n l,.t' tr:h:!1 in Itl~lit('d by the 1ll11:11H'r of milll!',rnr.1II thnt 
tho tubr! 'l.ullHlJ~! helorc! oV('I'ltwdJIIg. \','\t!'\) I.lil~ fllI::iplCl w1lIlC! 

ohtnillcc1 fC)l~ till! lll~cl:up flection of the c!ll'.rcC"lill tulle c':·;(,(,(,,\l; 
2!i:t. tlf l1lf1t fD\lnd on (;110 front ucc:tinn. the ponrdhUHy of 
oomp1c 10uu exintn, 

5.3 	 fUl't:)Wl·lflorc. the pl:'C'd,cd.on of; th(! method in lJJn1.tc~cl hy tlw 
rcpruc!uc1.ld,lity of til{! preGotlr(! dn,'p (lCI:Of}n the tubell. 'll1io 
drop u111 affect the fl(m rnte (lilt! Cfluoe til(! volm::c to be 
iroprecillc. hC!cnucc the pump if! ulJur.lly c,~libr{(tcd for one tube 
only. 

6.1 	 A cD11br~tcd pernonul nemplinc pump whooe flow enn be deter­
mined u:Hhin t5% at the! recowTQel1ded fl( ~ol rntc. 
(Rcf!.!l'cncC! 1l.:i). 

6.2 	 Clwrcolll tubeD: glollo tube \oTith hoth (indu flame cealed, 7 em 
long '''ith 11 6-r:;;:J O.D. nno II 4-n':"1l LD •• cont"inlng 2 l.lC!ctiol1o 
of 20/110 1~~~llh nctlvlltc:d cllp.rconl GC'pan.tc:d by n 2-W:l pOl:t1on 
of lIt'c(;hr,nc fmu:1. The I\ctivctcci chl1t'con1 j,/3 pr2pnn\d from 
coconut nhc:lJ tl t'.ncl io fj rNi nt 600°C prior to pncldn:,~. TIl(! 
nhflOrlJing Gectlo;1 crmtidno 100 ll~g of Chill"cOtl1. the! h::cl:up BN:­

t:1.01\ 50 f,!~',. A 3-m:1l pOl: t:! on of llrct hi1nc foam Jr. plnced het'.•een 
the outlet en<) of the tuhe nnd t.he hnc.l~llp Dcr.tion. A plur; of 
oilyll!\:(·d r.Il',cn \,'001 ill plnc(':c.l in h't'llt of tIl£' IlhHOl'bing GCC­

tion, 'fhe pr.erJout'f! drop (lCrOp.H the tuhe! lntJnt Ih~ lC(Hl thon one 
inch of mercury nC a flow rate of 1 liter per minutn. 

6.3 	 Gila chro:~lttoer~lJlh cqu:l.pped wi th n fi.r.mc ioni:~tltion detector. 

6.4 	 Colm:171 (i.O-ft x l/£~-il1 ntninlC'oG r.t{'cl) pnc1:cd \d1.h 107. Fl~Al' 
on BO/I00 mcoh ChrOl;)O/lorb \~ A\J-DHCS. 

6'.5 	 An el('ctronic: intfq',l:tltor or nOIllC'. other nu1.tnblc method for 
1!l2l!lJuring pcuk m:clllJ. 

6.6 	 'l\w-millllitcr. 1'Il:mpJ.(~ contl\~ncr.n \vith f~:'.1()11 nt()[lperu or 
Tcflllll-lined cnplI. If nil flut(Hn(lU.C Bam',lll! injector .1u Ullml, 
tlle nllfJod,n\:N\ viulu IllII)' bl~ ulIl.!d. 

6.7 	 Ui(:l'oliter. nyr:!np,l'fI: lO-microliter. and otlwr. convenient llj l',(,(1 

for I1IHkln!; Iltllndnrdn. 

" 6.6 	 P!P(,'.to: 1.0 tal C)'P(! r,rluhultcd in 0.1-1111 :f.ncr(!IIl\~nt;o. 
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(,.9 Vo]u:';"lrll: flIPd~'I: 

utllllll;II'd II(lJIILtllllll. 

JO-1a] 01' l:llIIVI~lill·1I1. !lfi~(':1 for 11;ddllr~ 

\ 
" 

7.1 Cilrm'::ltonr:1phle Ijunllty e:I1'I)On c!j/lulfjdc. 

7.2 Pcntnne, rea~Lnt crnde 

7.3 lIonnnc t or otlwr lJuJtllbh! intcnHl] B('nndard 

1./. PurHiet! he 1 J.1l!l1 

1.6 Filtered comprc9Bcd Air. 

8.1 ClC'lmillG of cquipm!!nt. All glnB :war c uned for the 
nnalyois nllOuld he deterr.'~nt ,wsIH·t! Ilnci tlwrouuhly 
tnp water mid diRtillcd water. 

lnhorn tory 
rim:cd "d.th 

8.2 

8.:3 

Cal:l.br<l t:1. on 'of Per13011<11 Plllllpn. l~ac 11 perr,ona 1 J1U1'lp I::llfl t be 
calibn;.tcu ,·dth il rcpreGcntnU,ve chlln:o!!l tlll){~ in the line. 
Thio uJll lnin:lmh':c erro!:!; associate:l Idtll uncert<lillt:i.es in 
the uomplc volume collected. 

Collcct:!.on and Shipplng of Smnpler, 

8.3.1 In'lled:l.atcly before s:.lUlp.lillg, brn.1k tlH! endn of the tuhc 
to pro\,jc!e an opcmlng elt Icm1l: one-half the intornal 
dimnct(!l' of the tuhe (2 n;m). 

'8.3.2 Thl!. 
11l1d 

nnJl111f'r Hccl"1on of chtjJ·c(Hll h: u!;pc\ ill: U hnclc-up 
I>hollltl be pO!3HJol1cd IH!<.ll'CSt the f:nmpllng pump. 

8.3.3 -The charcoal tllbe should b(~ placed in <1 vert:Jcnl d1rcc' 4 

t:l.on dudng sumplinfj to min:l.Dll.<,e cllilnncl1ng throur,h tlw 
clltlrcoal. 

8.3.4 Al.r ucdng fH\llip](,-d nho\l]d not be pcw[;(!d 
or tubillB before cllter:lnr, the charcoal 

through IIny hone 
tllbe. 

8.3.5 A IUl'UdmUlll nample u1;~c of: 2 liters iG rccol1l11wndt'!.l. Sl\l1lpl(~ 
nt a rnte of. 0.05 litul; pel: nJ.nute or lC!lG. 'l'l1t~ flow rate 
should be known w:l,th an UCCUIUCY of at lCMit :!.5%. 

8.3.6 "fhe lelnperlltlll"l.! ilnd pt"P/l!lUt"C of tlll.~ Iltn:onpherc bdng 
Olllllplc<\ should Ill! I:cconled. If PI7(HH:urc te:ldLIlC iu not 
11",11.1011>10, J:(:cord the t~.lc\,llci'll\. .: 



0.3." 	 'J'II:~ ch.:rcolil (Ilhl'rl nhouJd 1.(' c~{IJI\'>I'd \.lIth 1,lIt' IlllpplJ('d 
p.1ll1lllr.: rllplI h;'lll'tllllu.Jy lIitc'r fI"!l;pl !1l1',. Ilnd(!l' nu 
("j',rclIl,;r;(·II11cl't! Ilh(;ulll rllhJ.,(~)' CIlPIJ II(' ,1111('11. 

1I.3.1l 	 Oll(~ tllh. phC/u],1 \H' hnnclJ('rJ 1n I.llt! 1l111llL! 11":111)('1: till t.llI.! 
11IIliljd (I t.lllle (brl·n)·:, fi/Jld., flll·l t. rilll/.port·). ('>:cel't I:hnt 
IlO /Ii r ill flllIi:pl"d t hrollr,h tid n lu\w, Tld!l tuhe nholJld 
be 1:lh,d ('U (1fJ n hJ IIn\(. 

U.3.9 	 Cll P!' (',.1 cllill"COIIJ. lllbc~(J nhouJd \It! pncl:('d Ught.l)' IInl! plld­
dc!d h(:j'Ol"l' tll,q 1"\r1! f~ldpl'(:u to m:lldml;:t· tuhe! brc!llkilgc! 
dur:!nf, f:IIJ ppinf',. 

8.3. J.O A on:;i!'l f' of the hulk n!lltcr:lnl g\lOulcl !.t(. !i\lhlnj ttflcl to the 
Illhorn\:ul"j fn II r,lllns contnincr ,vil:h II Teflon-lined cap. 
'rhilJ G!!!::l'lc r;hould Ilot be tr.nnopol.'"ted in the IWlll(;! contail1er 
ao the :;bl1rco.1l tubcG. 

8.4 AnnJ.ynjn of Sr~plcn 

B.4.1 	 Prcpnrntion of SampleD. In pr.cp~rotion for unal),HiH t 
each ch;;rccnl tube ill Geored wHh c', file in front of 
the f~.r.!lt section of Ch:1l'c:oaJ and hrokcn open. The 
slnGs ,·,1001 in rc;l:lovCO 111ld dJOC<1J:licd. The chnrco~l in 
the f:.rot (lr.q~er) R(~ct:!on jfJ trlll1/lferrc,'d to II 2-nJl 
stoppered sample contu1.1H;:l·. The tWiHH·ntln~ ncction or. 
foam j(l rcmov('.d Hnd diflcm·c.l~d; tlle (Ieeoncl DClct:/.on i.e 
trllnnft~n:(:d to lll1<'tIH!r stoppet'ed contci.ncr. 'l'hece 
two BC!ctions arc llth'llyzcd oepil1:at,d y. 

B.4.2 	 DCGorpt:l.on of S[!mplc:~. Prior to 1l1l:11yrdr;, 1.0 ml of 
Cllrb(IH dJ.:3ulfltlc i.G pipGtlni :I.ntt) each 1~;H'lP.1.(! cOllt:dnCl', 
(All \wrh ""ith ea1'1>ol1 dj~ul[1.dc.· r;hollld be perf(}nilt~c1 :In 

11 hood \JC(,iHll;{~ of jtr; hif)h to:d.c.!ty.) llc[;m'pr:iOI1 r:bolll<.l 
he done [0)" 30 l'd.nut(·~. '1'Qlitll :!ndi.r:ilt"e thnt tldo iu l~d('!­

qUIII·e jf the ~~<lmpl~ i.n ag:l tal. (~d occnrdoll.'llly clul' J Ilg tid:: 
I)(:rlod. If an iHll.OllilltiC !Hllllple :I,nJl!ct;or :1.1; lI(w(I, the 
lHllllple vir!ls nho1l111 be clIpped an SOOIl nr. the Bolvent io 
added 'to mIn i!:lJ:: (,' v()ll1t:i.lh~llt:lon. 1'01' the i.ntcrnill 5t:1:1­
dart! lllctllod t dcnorh \lDIng 1. 0 Ir•.1 of cnrhon d i[1uli hit: ('on­
tninfllg fl Imolm llmounl or the ChOf:L'O j ntcrn::.l Gtlll1llnrJ. 

6.1•• 3 GC COlllllt:lOllfJ. Thf! t)'picnl opel:nt.:!ng condHlo'.,!~ (or 
the [:n;1 cIJrO:1l.:l tot'.)·.1pl I nrc: 

1. 30 	ml/min (CO P'; "I'.) l1cHuln cllrricr Ponu flou 
2. 3!: 	 ml/m:f.ll (~5 pILip,) llyJ 1"'1',1:0 g;J fJ flow to dctnctor 
3. 400 1I11/ltdll ((.0 Pfd g) Ah' f 1.0\-' \'0 c.ktuctor 
I.. n:I~C: il1,1 r~ctOl" t l'mlHn'/l ('ure 
5. 2:iO"C l:ll11l H ()1II tl·I11PC'.l'1l \: II r c (d(~I,l'ctO)') 

6. !'I2"C column l t'lI1pe:: II t.u r c 
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U.I•• /tJII.lr·,'II'lIl, TIll' {JI:d :;\1'11 III I Ill' '1IIOII)'r;1:; IIi Illll \.Ill"[·" 

lloll 01. lilt' nill:ljl1l' Jnln llll! 1:11:1 chroHlilIOI',rill,!1. To I'll·· 

1II111;ltl' dlllll'IlIIII':; "fif.llIg frl'll.l hllll,! 1"11'1: Ill' 1\1:;1 J 11.11 jon 

wJlhill Ill!' :,YI III!'," IH,t'dh,. 0111' :;llo,l.1d "!:tplnv I III! :lIlIVt'nl 
 )
(111 :; II j 1I.i I' <: 1 I (l II ll' (' It 1\ I Ii Ill' • 'nH! 1(J.: III J I r n.l i I;' r Ii y I /11)" I ~ j Ii 

lind. (1\1;,111'(/ H.f.IIt liu.lVt'lll· ll('\'t'rnl, I Imp:; In \~I'l: tlH' bdrn'l 
il11d p)ullj',!:r. 'fllr{'!' 11l!I'I'()lilt,r:; 0/ :>o}"f'1l1 ;I[I! c1r;I',·1l1 tllill 

tile nyr'j Il)"l! to il1crp;l!;,' till' IICCllr.1t'y IIlld 1'1'prodllr 1\1 I) 11~' 
of tilt' 	 Jlljt!Clet! BiIlUpll. voJlIlilll. Tht'! 1l<'l;dll' 1;; rt'lIlnVl'd 

frol:, the :'01\'1.'l1l., all,1 (1)(.' pJunger in pulll'd hitch "houl' 
0.2 Injrl:(diu'r to I;('pnt:iltt! tllC: :;olv('nl: Ilu:;\1 (rPlll lhe 
rWlIlpll! \-lIth II pnckt!i. of air to be u/;(·d a:; a l11ar!\l·r. The 
neell] I.' il; tb(!11 in!ll1('n;I'd j Il tlip :;;I::\p] ('. :llld a 5-wlerol:i tt'l" 
ll]:l.ljllOt if; ~l:!tht!rmlll, ulldllg il1to cor,!;Juer:lLlolI the volume 
of the :H~t.'d]e, since tile };ali1pl(~ :In t.lll' Iw('dl(~ lilll be 
complete'l), jnJ(~ctl'd. lifter the needle! is l"C.'iIlOVl't! [rpm 

the IWllpJ.e Hnu prior to injr:cU.un. t'ile plullger if; \I\111e,t! 
bnck 1.7. Illicrollters to ndniud.7.e pvaporaUon of the !>i!mplc 
fro):l ti'.e tip of the nCt,dle. ObECl"VC llwt the r;amp)(' 
OCCllp1.cf; 'I.Y-S.O lllicroJil!!rn in the barrel of Uw sydnel!. 

J)Ul'J.:ic;Jte :I.njcct:!ul)f; of C!.1ch c<lI:lr·le and ct:mcl::rd should 
be made. 110 Illore! than a 37. diff<'rencc Jll .1rea is to 
be Ci:1"C'Ctl'd. An autoln;ltJc ~wlllph, injcet()r can be tined 
if 'it: is shc.1\·:n to r,1vc rep[oduci.!'j.] ily .1t It!<lst .11; good 
as thG solvent fluuh tC!cIll11.quc. 

B.t..5 	 HCURU;:Clocnt of area. The lI1:'ea of tl1c sample peak i!> meas­

urct! t.y an electronic int<..'t;rator OJ- some oth<.'r nut tnble 

form c,l: arC:<l l:1t!asul:elllcllt., i1!ld pndilil.11wt'y reHlllt::.; arc read 
 )from 1.1 	 !.:t3nuaru curve preparcd ilG discuG!;ed belov,'. 

8.5 Dctcndlli1t:f on of Desorptioll EHid (mcy 

8.5.1 	 lJ:lportancc (If dr.'tCl:ll.i.fl<ltion. TIll' di~[;('rl'r:i()n effic:i.O:H;Y of a 

partic~!l;lr <:O\l:pl.'unrl call v'l.ry !~rnlll olle l<il)(.rnt()[y to ~!ll()lhL'r 


nnd nl!;() 11:0111 one balcil of cll':'lr('o:d. to .mollll,r. TlIu~~, j t j r. 

necc:wal'Y to tIt'tendl)e n:' Ie;It;!: once til£' p(;rCl.'llt;'!~(,' of the 

Gpeciffc compound th:lt i:; rt!!n()"'(;t\ ill the; dt~!;ol.'ptj()n procC'[;!;, 

provid(!d thl!. samc balch of ch'lrCo<ll :is UHI2t!. 


8.5.2 	 l'rocl, ..hll:C for t!t'tcorm:l.nJng dCHorrt'Jon (·ff:l.r.:lt'llcy. Activ-· 

At(·t! c.:1wt't'o.:Jl. CQllJVilll!Jll ttl ti\(' il!;H)unt ill thl.' fir"t Bt'C­

tJOll of Llw G:lmpljng tuht, (loa \:;!.:) i!:; lil(';wu/"C'd inU) il 


2.~ ill, !1-ll!ln l.D. g1:I:;:: Iub(', fl;wlC !O(·aJetl ;.It OIW end. 

This ch·.lrco~ll IIIUGt he frolll the :;al\l(~ halch Hr: that uGed 

:I.n obtai 111 IlG the nampltw :lIltl <::111 be obtil.l ned frol11 1I1l\IHI:"\ 


ch:.In:oal Lllb,'/). The open cud :I:: capped \.J1l"1! l'ar,~Lilltl. 


A 1\1101.'11 OlIIIOUllt of the oIllillytc it; .lll.ll~cll'\1 uil"<'ct1y inlo 

the! ncUv,lted ch:Jl't.:()lIl \.Ii.th .1 nd.crolill!r Ilyd.nl;C, :Ind 

lhe tuh.' :I!. CappL'l! \dtll IIlore I'(ll';\f :!.lm. MlI'll usillg an 

.au!:l'i,liltic u:lIl1plc.· Injl.'clor , the :;alll!'1(! i.n.i(..'etol' v.ial:., 

CiI!'PI"! ,,,It.1! 'J'efltm-Llc,'d IwptH, 1\1.1)' he lwcd ill 1'1.11:(:' or 

the gli.lHH lubGti. 


" ) 
'..,' 
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8h: Illbl'll lit (~IICh tlf tll}I't' r.ollcI'nlr;ltJ()11 lcvl'l.n (O,~):·:,li; IIlld 

2i: of till' 1Il.illld::l d) lin! l'l'r:l'l1n'd IJ)' 11<1.1 J II/'••111 :11,1''11111 (,r imil'~ 
J)'t C~ <'!!ulvalt'llt. to til.lt I'n':;/:111 In a 1.'-] II f'l' :.:11:11,,111 III 1 hI' 
IHclc·ctc:d Il'v(,l. The luL,':: ill'l: nll()',,'i,d to :;1"1\<1 f,'1' ill l"il::!. 
(l\'t·rlllglif. lo IISf:Ill:e CCW'i') ('1'1' ild::orl'! jOi1 of l'I'It' {lll:'!'/! <! Dilln 
tht! 1'11.1)'(;0:11. The·:.le tllbl'n i!J'(: l'(,fetl'l,t! to il:; tl,f' :.;W.pJC'I', 
A 1'.11"11111:1 hlnnk tll!>e IihollJd bu tr(·'II.I·(\ jll ()l(' (;;ml' 1:1,lllll('l' 

c>:Ct'l'l: th':l!: IJ(\ :;~JI:li'l(' it; iHJdl'd to il. Til,: I>OIlllpll' ;m1l \}lmll'. 
tuuclH lin' detail'held ,llId ;ma) ),7.t'd in ('};ilC() Y 1'1](: :;iII:I(~ lilllllll(.'t' 

tW the /l,\Ii:pling tuhe (\c.![;crJb(ld ;[1'1 SeCU('l1 B.4. 

'l'wv or thl'f'n tt:nndHrd:; arC' Pl"Cp,lrC'd by illjclcUng tilt' name 
vO]lme of compollnd into 1.0 ml of cnrbon dj!~\I]fidf' ..dth tIle 
Gnme F.yrj,ng(: unfit! in the I'r('pilrilt:i.~111 I)f llll' r;;lll':p.lL':;. Thr·sc 
are analyzed wilh the: ~;'l!:jplC's. 

If the internal r.;t.:mtl.1rc! tlP-thod is tls('d. prcj\arp C:<lJ jJ,l":tt iOll 
GtnndnrdG by UB11lt; 1.0 1:11 O( c.~Jrh()n (',j:;1l1f1dc: conlai.nlng i'l 

kno·..m nIT.Clunt of the internal s L.lIH:al:d. 

The desor.ption eff lciency (D. E.) f:qIIHl~.; thl: ilvcrnr,C1 weii',ht 
in Ill:: recovered fr.olll the tube div~dl:cl hy the) \.Il·ight jll mg 
added to the lube, or 

Ave l:i~~!:.._~~_~.l.g~:J.._._(IE.c,.L.1 i:,(,~C1'y.~!~:_~1D.E. ­
,vc1.glll' (1:1[;) iHldc-d 

'l'bc d(!sorptio:. cffJcjc'nry is depend(:nt Oil the m;10Iml' of 
analylC! col]l.'clcd on til(! cl!.ll'c:oal. 1'101. Lh!.' dc~wrption 
(' f fie j (·ney \'C- l"!, 11:: \oil' i gil l (If ilna] y I' '.' f <lulld • Tld s cu r\'l'

is ur.cd jn S('CUOll lO./l t(I cOl'n:cL for .1df,urptl();\ )O!;:'I':', 

It :i.1> C(II1\'Pll:iC'llt to c):prr'f::: conc('nlration o( !,tal\dard!; 'In \:('I"I::r; of 
mg PCl: f.o 1::1 ci.• rhun dh:ulfj(!l:, !)(:C.:HI:;r: :;;l!:IpJr:!; lire dt.·r:orhl:d :in tId!; 
nl11tmllt of c:lI:bl'1l dLallf Ide. The dC'.:!;Hy OL (II(' iJll[j),)'t:c: :I.s u:;(·,j to 
couvc'rt I~,~ into r.lic7:o1j U:l':l for CilSy nH',i1,Ul"l![;Clll' \·dtl. a mlcroJo! t't'r 
eyrin!i(!' A seri(:G of l;t'ilH.!llrdB, Vilf)''lng jn concC'ntr<Jt:1on 0\'1'1: the 
ranr,c of :l111:<.1"(·;;t, in prc'P<1I:(·<I Hlld [lIwly;.:,:d under t.J.l' [..me: GC cond:l­
tiOlw (lild cluclng the HiWln l.i\1l~· p(Tlod <If. t.he un1:nt)\·,on :~i11;;I')C. Cll1"Vt'~; 

llr(~ (:nlahl jf;hed by plotting conc(fnll::ltio!l 111 1,1i:. per 1. 0 Illl Vel'l:u:; 
l'(!'nl~ nrc'". 

}lor the Jlltl'l:Il:Jl :itand,lrd mctiH'd, line c;.nbon cl:l:·'\llf:lde (:ol1l.a1.n1n1'. ,\ 
prcc\elelTliJlvd W!l(·unt of tilt· illl.<:rn'll r:t;mt!ill'd, The JnLVl'n:l1 ;,l.ilndllrd 
concen( tatj('ll) lIsc:ti ...·;w .1ppnn::i.w.lt t·l)' '10;(, of tlw COllCl'1l1.1:'ltlon :ll 2>: 
the l:tnnd;l1'd. 'l'I\(! :malyle (~Ol\C(,IlITlll'jOll 11l Ill:: P(:1' 1\1] :1.[; plntted 
VC'l'll\1H 11ll' area r.:Hjo of the HlliII),!.c! to t hal. of tlw 1.l1t('l'n:11 :;tand:\l~d. 

)~o,p: \~hC'lhcr l'IC external 1>1 \Inllanl 01: .in('('rn.11 :.:t<lndill'd method il; 

ur.cd, :it;llldanl !;n]uliolll; n\wul,l hI' ;lllilly;~ed:1l tl)(' nalllc tllJl(' the 
fHllllple Iln;JJ~'ldB If.' dOlw. 'rid:; \<'111 1Il1nll1l:l.ze ';Ill' t'f:f:cct oL vnr.iiltiolw 
in rln l;ellpollflc. 
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10 • .1 I:\,;,d th~' \'!t'jl\llt, jll 1:'1:. con·('!;r·ondlli/; to )'ncll 11l·'II! nrl';! fl'l)lIl 
111(· flt:JIHI'll'cl cU)'Vt'. N[, v(\lu!I!!! ('Ol'l'l:t:tiOIiIl :1\'(' IlI'cde!I, t.I'C'III!:C 

till! liL;lI1dilrd CUlve! :II: !lou,r lion li'g p(·r 1.0 ml c:lrbOlI clj~;\llfjdc 

flnd the Vt-dlll,·(: of 1);11:!I·JI! jlljcct\~d it; idt'11Licnl 1.0 tilL' VOlllWI! 

of the 'it.illld;,rdi.: inJI!C'.tl'd. 

mc ~ u~ somple - me blank 

where: 

mg 
mc 

Sillll(lJt· ,; t:l[j found in front Gl'cthm of nmllp]c lube> 
blank:: llli: found jn frOlH I;(.;('tioll of blank tuhe 

A simi.lnl" procedure h; [oll()l..'{,d Lw the backup uc'ctjoll;;. 

10.3 l\Cld t.he m:lOulltr; 
thc salile fillll:ple 
sample,> 

pn.'I)('nt 
tube to 

in the fl'qll'.: and backup ,,{icUol1~; of 
deter.mint: t:u:.! total w,deht in thc 

10,/1 Rend the desorpUon efficiency from til(> curvC' ("pc Section 8.5.2) 
for the amo\lnt found in the fn.'llt 1J(~cUon. DiviciC' the totnl. \'·tdr.hl 
by this dCS01"ptiol,! c[[j ciency to tlbtlljl\ till': (;0rrecl'c!d mg/Gltiople. 

10,5 

Corrcc ted mg/£:i1mplc '" 'I'0 1':.'1 :'!:._'::.!~2.r.-'.lJ:.. 
D.E. 

Tlw rOIlCP1,traUon of the ,lIllillytc :in 
prc:j';('d il. mr; pOl' ell Ill, 

the nir snmplcd can be cx­

10.6 

mg/C\l In £~!,ET(~_c:·"t.£!L...r:!g"J,f~.c:..~J.t~ll._) ().. !I.2_.. :-:_·L<~().f!.,_O.Lt._~:rl;LE':.J...Yt_ 
Air \'(JIl1li," S;.\I!IPJ.Cc! (Utl:n;) 

AlwtlWl" method of expr<:~;:;j.llr, concl'ntl'<lt:iol1 1~; ppm (eorn:clcu 
to st;Jnd1.lrd conditions of 25~C and 7()Q I;un JIg). 

p '" rn'cm~\Irc (m:n JIg) of :Ill' n:l!1lplt!tl 
T '" tCIlII'£!l"lturv ("C) of nj.r Baclpll'd 
2/, ,liS ., 1ll0!;1l: volumc (1 j l('r /1I101t!) at 2:J"C nne! 760 IIUIl lie 
l,no1 '" molc:cw 011' ....·c1eht 
760 ,. r; t anel {J I'd PI'P 1. !Hlre (mm llg) 
29B ut3.lldard temperature (OK) 

'.. 

) 


'. 
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11.1 "lid!I', L.n. j'l ill, "1\ Cnllv('n!t'lll nl'l1Hiln·t! ~'('tlH.d fll" 11,(· 
AlIi!lYIiJll of :;~·h'r:I<·d 1'01\'\'111. V;!pnn! III 11)(' Illd\J;;lrl.ll 

AI IilCilil'Lr' 1'1', " !~~~::I~_~_}I.~t!,~._.IIX1~~__A.i.;H.O(:~, ..:~..... , .1...1.,: I.;!~l (1 ()IO). 

11.2 IJocIW\('nlll[je!l\ (If Hlor;1I 
lio. C:IJr.-~~-7 (I-('!). 

VllljdilUOll 'j'('Ilt:!, IllO:;\l COlltract: 

11. 3 Final H(qwl't', rno:;n Conl.r;!cl IISJ;-~I<)'·71-3], "I'l~rl.onill 
Pump for Clwl"coal 'fuhen, II S('ptembcr 15. 1.972. 

~;ampll'r 
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!;U!wt:iillC(] 

SCtll)t!.:n:d 

Reference: 29 eFn 1910.93 

Annlytical H.!t:hod 

A kno',m volt!:1e of air 15 dral,.1n through H c~]~!rco ..)l tub!! to trill; the pen­
tane vapors pH:se~1t. The analytc 15 d(!s(Jro,~d i rem the ch'irc::l~1. ;.lith 
carbon ~lsulfi~e. nnd the 5a~Dle is sepa=atcd lind ~n~lyz0d U~illg n gas 
chrow.1togr,1iJh '~':ith ;:i tlil:1.:! ioni2'1t10n cct(;ctor. The method lws b(~(!n 
valida'ted ov~"r the r.:!:1ge or 11.75-6190 iJr"lc.\J. m for a 2-1l.tf!t" sn::;pl(.! at 
24"C and 769 t;~':l Hg an::ospheric tc::;perat.lrt~ and prcssure. 

Sampling Equipm~nt 

A calibrnt(.d person;!l s:-,::-:plin~ PU:1i1 whose flO'.... c:.n be dctemined 
accurately, i:S::. ov(~r the r:lnge O.O~ to 0.2 lltt~rr; per nillur.c, 
plus ch:ll'co:ll tube contnlning t\~O section:; oi 20/ 110 I;:{~!;h activated 
charcoal scp:l.r.<.ti2d by <l 2-1::.'::1 portion of uretb:m~ Loam. 

Sample Size 

A sereplc S1ze of 2 1ite;s is reco~m~n~~d. Sample at 0 flow rate of 
0.05 liters per mincte or less. 

Samplin~ Pro~edure 

1. 	 Ir.l:r.ediatc].y before !':il::,:plirH~1 thr~ (·nds of thr~ tulH' should be h:'C"lk:m 
so {JS to p:::o'lide an openinr. aporoxi.L'la:':ely one-h.:ll[ the i'.lt(~rl1al 

dia.:';lett'l." of tbe tube. 

2. 	 The ~rn311cr section of ch~rcoal is used 3~ a bnck-up and nhould be 
position ..'u ne.1rcst: the s~l::J:>lin;~ pCl':\p. ihe chill."co::Jl tuhe ,,:;ould be 
placed in a v"rtic:il yosition d'1r1.1g !';:!:::p.lin;~ to ;1void cI-.;::n:a~U:.1~! 

and !;tlbf;i~'1Ul'!l t PH':::.J tm'c b r ,,::I Kt hrour,h of the .m:lly t::.-. 

3. 	 Air being sa;::i'l~d [;hou1.d not be ?,1sGcd through .1uY hose or tllbinn 
before c::l:cring the chnrcaal tube. 

4. 	 Set the flow rate U9 accurately as po~siblA usln~ the ~~nufnctur~r'G 
d1rl?ctio~~. R..~cord th(~ tC!~r'~,~rnttlrc ;t~,,:d rr ...~~;!1t..H:(~ of th.:! (lL::.:)sphcre 
sR~~lcd, If :hc pressure rc~~ing 1M nat av~ilablQ. record tho clev~­
t:ion. If the PIl~:) j~ :110'\.1 flc,',J ratt: PI'::'!? ~;et th,: 'l!,>Pl"c:-:i!:::nn fJ.:n 
nltc.: llnd record t~l:l in1ti..11 ,lIld fin"l ('.C'1u:'.';er rc~"l:!inl~. Thc! 3;1I~ol(! 
\'l1111r:c is oh::ilini:d hy ll:'.lltiplying tho. r:~:::!ber of countt'!T stroke,,· ti~l'~ 
the 	cC/Dtrok.;! 1ilctor. 
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5. 	 '1111' <:l!;\;-('oal t.Hh:'.li 01:ou10 h(~ <:a;Jp,·rj •..l1th t.h(· !!Ilppl1.rnl pLwtlc cap" 
t!::~,,;!1:l!:C!1:: ;\1'1 ',:1: f\:l:.~pl I.n:.;. :!..'l!:;:in;; 1::1;W i!. til:.: on!.y ~iI11.ti\blf.! 
[lU:;'Il,;1.:...::(; i,~r 1.\".I1.in;; th,~ tub!.!!). lJ:ldl.!r no ci 1:C:U:::!itanc0;I hhuultf 
rU!I:H.!17 C~P!I b;~ u:lr!d. 

6. 	 o;~(! c.lwi.·ccal t.t:lJl' [lho,lld he hm:dlr.,d in tlw t~;):::(! !'1[l:1nnr t\~l thi! 
SlI::1i>ll, tub,·:: (hrcil!~, !'li!t.l, .:md cri'!:Bpo ..'t:), n:.;cvpt· for Lllt.~ t;I'~;i.ng 

of :m aie !. a:::;"ll.~. Til L; t uh \~ r.:ilOuiti iJ(~ Llb I!. 1cd uri £\ h Link. 

Spec131 Cc~a!cleration 

1. 	 h"here t ..-o or ;:::orc cO::lpound::; arc knu'~"" or 1l\!n:H~ctcd to be prr!nent 
in. the td.r. 5uch info!'T;:,J.tio::, ::.n;::1,l.!:!i:~;,; th~1r "u:~?ected i{:e:1cir;:ieH 
should he tr~;nm:dtted \.Jitl! thi:! sa::::Jlc. 

2. 	 Due to thl"! hlr.h renint.::nce of. the chat'coal tub!!. this oarqlJ,ng 
r;;ethod pl[!cf~d ., hca'.l"j lO.id on t!'lt! !la~1?1:1.n3 pt.::::? Th,~r{'fQrc, no 
mre ci:<:.n tc.;:n charcoo1l tube sa;;:plci. fJl!ould be taKca I.:itbout: fully 
rech3.~[;:'.n;; the battery. 

3. 	 If hirh huclcity or 'Io1ater oist 1 G present:. breakthrough volu:::.e 
can bc! f!~,vercly reduced. If cor.cien9ation 0: ;';3t:f:r occur!] in the 
tube. the eub9ta~cu will not he tru?ped quantitatively. 

4. 	 'file cl'!;!crption efficiency of ch;...rconl varics frQ::l batch to batch. 
nlerefon~, 311 the tubes used to collt:ct a set of sa~1p1c~a should 
contain charcoal fron the aa=e batch. Sever31 unu3eci chDrco~l 
tubes should .. c:co=?any the S"!..":.fJles. Inforr::'.:It:1on on the batch 
nuobcr of th!! ch:ircoul :::'.l5t be supplied. 

A bulk Ro.."';lpl~ of the OIlS'Pf!ctc[l cc,;;;Jound nhou;,d (,l~ 3ub~:t tee to th\~ 

·1-nboratory in ;~ cont ..1.:"n.e::' "',.;i~h 3. Tf·!J.on-l11~~~ c.n~"\. L;tb ::~l 01: 
th~ bu1l~ Hll::1plc! should ~ll::ch <,,1::- s<1::Jpl\.!c; for idct,tif1c:~,tion pL;::pO~:(!I;l. 

SblppJ.nZ I r.s tn.!~. tic:1!i 

Capped ch~;:,coal tubes should be pack'td tightly .!:1.d PGcc>:!G hafo!l~ 
they arc 6h:!??i~d to !:ltn:f..~i::e tui>~ b~*ctl::'agc dt:ri:1(; shippin2. !{e~Jt~r 

tra.ns;Jol't. J::v.il, or !:lni!> the buH~ (lL!;:qlc in the .:lil~e coatniucr <12 
the 8acpl~ or blank tube. 

Rcferen.::e 

Pel1tCl:1C, :nOSll ~·:.:!thod t~o. 5379 
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Ch!~:;1iC:ll 1!!>I.!d for 
vnl id.:l t 1.Ull: 

Prot:cdure 

The genprHl rr·()(~r:'J1JrC uncd ir; dC!!1cr:thr.!d in ~;TOSl! !'!(!thiid ~;o. 5379 
which h.:(.'; hC",l :::d:!l'::vr! from l'[.CX·~ 127. Dr:.wrpL!Orl (![~:i.f: 1.(::1cy !:ei:t::; 
were (l()l1c nt 0.5, 1 :md 2 tines the OS!!A !;taT~d;'!rr. by spikl1~~ ·...lith the 
apprOj)riilte 'lolu:::;:. of pcnume rcprescnu..:d. i.n a 2-1ite:: :.lir fia:";:llc. 
The ch<'lrcn:!1 u!;ed ~v;:w Lot 105 ::lctj·.rc,rcd COCO:Hlt ch.l't'co:ll sllppltNi 
by S~~C, Inc" rit7sh~~t~hJ ?:1. Spikin~ Cln~ cc~;orptio:1 t:(~!~ts \.."(!re 
done in tll!~ 2-;:11 ,,1:11~; u;Jcd with the Vn:.::i.,'lrl ;'!0(!(:1 [WOD i.lUtO::~':ltir.: 
S8m?le inj~ctor. Gus chro~aton~aphic ~nnlY9~~ w~re riDn~ with thiD 
DutoHa~plcr u3in~ nonan~ as intQrn~l 5l2nd~rd. n~tnilD of the anHl­
ys1G p:::ocecurc5 ;':l.y be found :b t!:(! Juty1 Acetat<~ S/+7 Bac~:lIp Data Report .. 
For pent;;!:,;, the k!C::-UD section of th(~ c:h·::.rcoal t:t'bes •.....25 als;) rle­
sor.1H~d \.;1t11 I.e 1:11 of carbon disulfide i.1flli annlyud in the uLitml 
manner. No c'lj~~nce of pentane vas found in the Lnck-up ~cctions of 
all the sa~ples coll~ctcd. 

There 'I.·ere no t;l.:1jor t:lodific.:ltions of P&CA1-1 127. 

GeneratioIl 

Tent <It~o~;p!:er(' 5arnplr.~~ at n c(lnc~'nt;:';'.t1Qn 2 t1~e~ the OSHA f'tnnd,.t·d 
level \.'er<~ I:(,n(,;:.:l~.(:d by dcl~.veri.ng ij!)3.1 rn,.;/r.li.n of n('ntar!c vJa a 
syrtnf,o lnjc·ctcl' to 11 d~y ::lir r;tl'e,,~ t:l()::in~: Dt 2. ratc of: O.O~J75 

ell I:l/nin. 'E;(; tb::-,~e l;;::::lP:l!~ lJn,::1 'N'erf~ rlh:n 1~."i;1t.:l~.n:~d at di.l~ti(~n 
r:'1.t:ioG of 0,23f,/1, 0,/.916 ;:,nu 1.00() to prn,'uci..' the 0,5, land 2X O~;!!}\ 

standard test levels. All 6 5a~plc5 at the 3 tent lcv~lD were col­
lected ~d;::tllt<l:12ously at 0.067 li::cr!; p(;r l:limJl::c [or. 30 ~irmtC'.s (2 
lit(·rG). Tile d.1t.J. re~Clrt(,d nl'e f::-:1::1 tih~ s~cond ~;et 0:: 18 ~!~;.:::,).t,.:.. 
coll(·c .. ··,1 'II,..."....... (i~lt (.1... · (u·' ll.. fil"'!: .'~ of' 1.g ~,~~'.~;"'''''l)~"'_'-,';;H' • ... 'c:"i.? 01"_ I. \,-u. (. .. t~·(· ..) .-rot J,. ("'\'l't',t.. t.\ 

O.ot,o, but :1 10'''' n\'('r:1;~1l rp.covery - H6.8;~. !lotu thnt fo:: the ~eco:1d 
set of ;':'!l::plp.'." rhl.' I".'n·.:rator CO:1CC!1Crnt ion '''.1G Q<:i:(lr::1:iiwd rlnt, on] y 
on th~ h:1~)ifi (If t be !.)y:.:inp,l! d(!lJ·... (~ry rt.1tc nr~d. iii r flow :!~1 l''101.cd Hhc<t....l~, 
but also by ;"v:!C't1dl)l; t:hc~ I~;fin lin{, O~i) hv;!rGc:.lriltl:1 co:...c~'nt:c!tjO:1 
with a Ikck:~{\n :-u,kl i.C)2 Evdrocorbcn An;,lyu'l: t'tOl1 ('r.ly calF:ratcd 
UD111~ rt~[f·l·\:!;tC "'~:13 ~;t.'-.'l(L:lrdr;. T:l~J ?~'!nt:lnL~ CO:1ct:-l~trl1tior: hy thp for­
tncr tlI\.'tb'\,~ i!; 6'.9() I,,!·.ICU m and ngr<~('s well ·..Ii th ::he tntal hytiroc.lri>oa 
dnta - 6170 ~~/cu ~. 

Delail!; or. lhe :nr:pl0. ;:::p.1H:rnt1on nih! colll'Ctic:1 (:t:ui.P::W!1t :r.ny be [ouml 
in t.he Jhlt)'l Acctntc 547 jj~lckl~P Ililtn Report. 
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Thn f..!.r.:.t: [;"('\: t"!1 or 1:;1\; ('h;:n~')dl lI:b!' \~;1!; 1'0\1:1'1 t:<J II',')ld J n l::~~ of 
P(·r.t:.\If; ,hi':; d t.::;t: at;:'.{I:.~ili·!'l! cont:ljnin:,: ')(;'t\l I..::/ell ;;1 of !'!-U';,I:W 

ill ,dx \':i).; ~;--:':;" I. ... i (It 0.' fl J iterr; :'/:1' l~i::I-t:e io17 .1 (I.S i:linllt (!!;; 
nr !':ll~ t II rOI: ,): ',:,':: 011 ','" r'/"d a r r hi'j t j:"J.! t 1. ('., t h c- r.C1H:I.·\1 r r:l:: i ell 

of llnal)'tf.! :in ttH~ cf::.lUl':1t: \-:.3:; :>:~ r.)f t:hat: in tiln JnCluonc. 

Bnrth,tt I:.: V-("t [or ho~:o?,(,:1(1ity of vnr:1 nnCC!B [It O.5X, lX .:n" 2X 
tll(: 0:;1 ..\ :;:.:::::d: r,l fr:tY' snr~\l Un,; :!l)(; ill'lllly:;J.H \o."W 'It'plll:d to CiEI 
d~ta for pU~:':3~~ DU in Reference ~o. 2. 

'l.1}(: W:!::Ij) H H~; nnd nn.:J.l y r;i::: c1 n ta f,.:1ve 0 chI sqlln !~(!d vnlu(! 0 f 15.65 
indicotln;,;. thnt ti!{; hypothr:;;ir: or' efltl.'ll var:lnnc(! nily be rejl!c(cd 
at p (pro;):,b:;'lity) It!ss tb:m 0.01. The dn.I','! i or pr~nt:l:1e !lilo:.7 
c~cellc~t ~reci~ion. Therefore Doolin~ will ~ot introduce niGni­
fic.nnt errcJr. For this rCHsoaEvr is ~a.l.cul:J';ed on the ponlr!d CDtil.• 

The 	statioticnl procedures used are descr~b~d in Refcr~ncB 1. 

CVT ... 0.0549 

The 	aver:l;:;c recovery of the generated samples over all lcveh: lJ(lS 

91. 7 + 8.0% 

The 	Ilnccl:t::dnty in till s val\le WCl:, computf.:d :15 fnllmm: 

% Unccrud,nty 

where 0.07 i.!; the u;:r.ert.dnty jon tlw gCl1r.>ratt!d conccntrrl.tion level. Tid.:, 
vslue w;w dcteri'1i!'1.:Li iro;:l tlw ~!cet<1te (~stLrE in Set: D. 

1. 	 D'lc\::-~"nti1.t:ioi1 or lHOSIl Vnl:.!.tktiun 'refit::.;, ~aOSli Coner,let !;o. 
CDC-9 t l-7 II-I. '). 

2. 	 Bnchl:) l:.:>t~~ r:L~pnl"::, PrO?ylPrlC (,}:dd(.~. :,0 .. 575, l'rep,1r/~d t!lln.::r 
NIOSE Co:;trilct: CDC··9'9-7/I ,·!,5. 
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Level 

me 
tld~~.£ 

2.983 

2.983 

2.983 

.2.983 

2.983 

2.983 

n .. 

mean 

std dev 

cv
1 

" 
0.55 

mg 
fo!md DE 

2.898 0.972 

2.897 0.971 

2. B93 0.970 

2.928 0.982 

2.930 0.982 

2.923 0.980 

6 

0.976 

0.00574 

0.00588 

I'DB 
.ll(hh!d 

5.97 

5.97 

5.97 

5.97 

5.97 

5.97 

CVA+UiE 

Ano1ynll.l 

IS 2S 

rue mg mg 
f olm d .J!!L added found DE 

5.60 0.938 11.81 11.70 0.991 

5.76 0.%5 11.81 11.45 0.970 

5.74 0.961 11.81 11.13 0.91.2 

5.67 0.950 I1.B1 11.37 0.963 

5.62 0.9 /11 11.81 11.35 0.961 

5.85 0.980 11.81 11.30 0.957 

6 6 

0.956 0.964 

0.0159 0.0162 

0.016i' 0.016.3 

0.0152 
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llntll r.11l!(!\:: l' VrI t ..I)l\ SJ'19 
Smnpl i.n:;~ ;mel Ilnilly n iu 

TN: t 1.. ,v,·l ------------ l·\!tmd ........ _-----_._--- Tdkcn
--.. _.. _,....._-_.. 

11 t QY..t.'. RC' c: () \' (' t· ...,.-E!.IL C°.2~!:....EZ. ~.lll~L.~=' !~.3Ic\l .E:' _n__...... _" 
0.5S 2.633 2.ns 2.00 1%4 11+76 

2.655 2.751 1.97 1396 147() 

2.fl52 2.955 2.08 1/;21 1/+76 

2.775 2.816 2.1.4 1344 1476 

2.877 2.981 2.15 13H7 11.76 

2.637 2.733 2.ll 1295 11,76 


U .. 6 

mean 1369 92.8 

std dev 44./f 
CV2 0.0325 

IS 5.39 5.59 2.03 2754 3040 

5.39 5.59 2.00 2795 ::iO/IO 

5.09 5.28 2.00 2MO 3040 

5',13 5.32 1.94 27 /.2 30/,0 

5.28 5.47 1.97 277'7 3040 

5.24 5.43 1.97 2756 3040 


U ... 6 

mean 27/+4 90.3 

Gtd dev 54.3 
CV2 0.0193 

2S 10.67 11.06 1. 9f+ 5700 6190 

10.78 11.17 1.97 5670 6190 

10.97 11. 37 2.00 5690 61.90 

11.65 12.01 2.11 5720 6190 

10.66 11.05 1.94 5700 6190 


·10.85 11.24 1.97 5710 6190 


n .,. 6 

mean 5700 92.1 

std dev 17.22 
CV 0.003022 


CV 0.02202 
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IIc·p 1.:111 0 

-.-------.------.---..-"'---'--------..---,.---..-- ...~ 

Hop t.iJll (! 	 Hut:llOd 110.; ~i89 

}-fa t rix: Air ~llng(!: 960-',060 l:l;:!t:U In 

hndGlon (Cv.r): 0.0::'6 

l'roccdul:e: Atlnorpt:ion 011 clwrco:tl, 
del nTl'ttOI1 ,,!Jth cnrboll 
di~;lJJ.fJde, GG 

V.1lid:ltlun D:lte: 3/)./4/75 

1.1 	 A kno',m volume of air: :I.A dl:",..rn through a clwr.c:oa1 tubQ to trap 
the organiC!. v;Jpon; present. 

1.2 	 1'!w ehare(';)l in tllc tube i5 trwwfc-r.red to ;;t [;Illn1J., stoppered 
snmplc cont.. inc:r and the annlyte I!. dec~oJ:b(!cl \d til cm:bon di:;ul­
fide. 

1.3 	 I,ll nliquot of the dCflorbecl l:>amp1e i<l i,11,JectPd into a gns 
chrm:liltoJ.j raph. 

t :." i 
?" • t\" •.. , : 

to' "1.;.'1: ;).!'W DATE 	RECEIVED 
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PRtICt.,j LANG. Cl~OSS I~EF. NO. StLm£t')r<i R!~l'I.!~Il'ch Io!.;U t:lIt<~ '. 
Center rur OCClIP<lUOIwt :Ind CliviI:" 

" sn(('ly lHl11 lI<!alt.h ' 
Hill. lHH'th l:(~nt :;t 1.'1\(~t: 
At'l itlgtl'Jll. Vlrgi.l\ i a 
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An iI JYt (! : 

OSIIA r;(:nndarcl: 	 SOO Pl'tll (:1.000 11I1;/c:1J 111) PI:C!drdon «(;\I'f): O.fl:'() 

l'r(Jr.t~dur(\: 	 Atlr,orp U on (111 r:hnn:o:ll. Vtllld:ltJtln Dilt£': 'J/lII/7!i 
deF;(lrp tJ Oil ,.:] th carbon 
dJnll1f:i U(:, GC 

1.1 	 A l~no\m vo:' l1"W of :dr :I!l dr.1'.,.... l through ,\ cl1ilrconl tube to trnp 
the orr-an:! c vapors prm;en t. 

1.2 	 'l'he dWJ:('oill in the tuhe i!l trmwf(~rrc(: to n smnll, r:t:oppc'n:d 
sample conta1.Il(~r nnd the .1lw]ytc 1.,J dC'i,orbed \'lith carbon dif;ul­
fid (!. 

1.3 	 An aliquot of the dcsorbcd sample ts ~njcctcd into 11 gas 
chrolC:i1to~raph. 

1,./1 	 'l11C ;irca of t1w rcsult:l.nr, peak is <letcn:lincd alld comp:u:ct! H:i.t:h 
areas obtained from injection of standards. 

2.1 	 'rId!; ::;ct.hr·d ".. a:.; vnUdatr,d OV('1' tlw )"nl1l~C of 9(lB-/,O(,O 1!1lJcU m nt 
an ntmo:,pli(:ric tCI:lperaturc nnd pl'e[)[<;ure of 2/,°(; and 7/,i~ JlUII JIg, 
u[;illg a I, litc1" !>ilmplo. Under the eorllHt:ion.'~ of Sill!lp.1e ni::!: 
<I, J j\:(!n;) th(~ pI'oh"hh! \][:c'[111 1':111/;<' (>f' tId!; 11l('lllOd i:; 200-(,O(JO 
mg/ell In ;l(; ;) dl·tcclor [;en::JU.v1.t.y tl\:lt giv{'u nearly full (\(.­
fleet Jt1n 011 IJ)(' !;lrJp charI: l:eeordul: foJ' :I 2/t lllg 1;:11,;»ll" Tld.:; 
mctllod iii, c;lJlabl(' of IllP:lS\ld.llg much fWlilll('r [JII10UIl u; :IJ t.1w !I 0:.'" 

sorpti.on (:j fie:Lcney i.!; <l(h!CjW1U:. J)csorptloll eff:fciency Intl:;t 

he dct.el'ln!l1cd over the rallg(~ ,wed. 

2.2 	 'fhe ,lppe)" lilldt (If tlIC' ri'lIlge of t:h(~ llict:ll(Jcl if' llependrllt: on lhe 
ndHoxpt:!Vt' c!lpac:lI.Y of tIl\! Ch:lrcll:lJ< tu\Jt' , TiltH e:tpnclly \,:\1'\(:1: 

\dLh tlll.: C(111u:ntr:IUon:: of mw]yl<' IIlld Otlll')' :;U],!;Lll1C:i!!; ill til,: 
nil'. The lJ nit IWctJ Oil (Jf the clwl"(:oii1 tuh(' WlI!; foulld t.o lin) d 
24.', mg (,I' illlillyl c "..!Jell a tel;!: aUno~;I'I1<'l:c conl.ilJIli.ng IIO(,() mg/ctl m 
of, mwJylt! jn ;dr "'.1Ii :'iIIllp.let! nt 0.J9 :Lilcn; 11('1' mJl\ut.l! f()I" 37. 
In:illut:l'n; br,·aIU.hro\li',h \,"W ob::et"ved at till:; tim(!, i.e' t tilt, 
cOII(,pnlr;ltJon of mwJyte in the (·[fl\l~,,)t \,'i1B 57. of t:lwt :In the 
influent. 
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(,J'l, t\ 	 (' 11:11'(' i I ,'I 1 I lIb I.! ('01111 II: r tl fI f t \w nN' I j tJ llll () r II (' I I \' al I'll I; 11 H r ­
cPld ~'I·I'I)l·tlU'd b)' /I ta'ctJoll or IIn·lli.'lIlP fl1ll:Ii, :;('1' :;IH.',vloll (I.;~), 
If II 1':,rl.fclI.1:II' II f.: 1')flpli";I'\! JI' flUllPf'{'lvd of (,OII\:HJllll1r. II ]1I1'!;1! )
(I!;;(JIIllL or C:Oll(;HI',111l1llt.. II Vllllll.1 ('I' (l/il1ll'UIlI: VOlllllW IIbnlll(1 bn 
llll'.<'n. 

3. 

3.1 	 1111(:1'\ l'h(~ !Hl!Ollnt or \-:::ter In tll(· /l~.1· tn no I:rc{lt l1la!: C(111<ir'l1!lH­


Cion nc.t:\li111y oC:(~lIrn :Iii the tlll){' , organ:!c v:lpcl):n \.-111 not: be 

trllppetl pi [icir:lltJy. I'relhd.n<lry (»:p(»-1:::1'I1l'[I uf;illl'. l'e,llll'IW 

:I,ndjciltr~ th;:t' 1Ii£;h hllla:fd:1.t:y 1I('v('rc1y clc.Cl'pa!lC,n tIll! hl"ct:kthrough 

v()lume. 


3.2 	 When t ...·o or more compound!; nre l:nmm or GUI;pC'c.tf!d to he prenent 

in t:ht~ [dr, ouch infon:lfItJon. :lnc.ludillf, their l>uGpec!:t·d :I.dell­

tHicn, nhou1d be trntllil:dtted,wHh the: fHlmpJ.<;!. 


.' . 
3.3" 	 It: r.lll!1t l.H! n::lph:wi;~(:d thnt ;lllY cOI::pound \.'Idch hns the ~H1mc 


rctenti·.)ll t:l.r:1C :16 tlw <.:nalytc at the o)l('rating cond:!tionr; de­
scrihed ill thln 1.:ethod i8 nn intcrfelcncc. Hctcntion title data 

on n l:nnglc c()lUDII1 cannot be cons:~d(!(:ccl rtF. proof' of chcmic,11 


.. iacntLy. 

3.4 	 If the pOGsibillty of interference c~iGts, R~rnrntion conditjonn 

(co1ul:n pncU.n:;, tcmpcrnture, etc.) uiuGt be chan&cd to circur.l ­

vent t:w pr.oblem • 


. 4.1 	 The Coo;:·.ff:J.deI1L of V:lrJ,nUoll ((':\iT) foJ' t,11C! tolnJ illlnlyUc:ll and 

snn.plJnr, Ilwthnd :I.n the )'anL~C of 9GB,,/,O()() l:lg/Cll 1:1 \ . .':)!: O. n,lj(,. 


'fIJi:; \'allI11 Cl'l.Tl!::ptllldr; to n 112 mg/cll III r;t:mrl:Jrd dvvlatlon :it the 

OSHA :ltanJ;,rd 1e\'(,1. r;taL:if;L:icnl In/'Ol'lll;ltioll :lnd d(q.:dl;: o[ th0 

vaJidaL1o!1 !lnd {i>;pel'hwnull te!;(: proccc]III.'[:r; (:[111 be fO\lnd :in 

ncf c)'t:J)ce 11. 2. 


4.2 	 On the ilvcrngc tlHC "aIlies ollt.,lined m;Jnl~ the ov(.'ralJ sampljl1g tlnd 

an,')J),I.1<:n1 I:WtllOd 1,'C'n! 6.!>Z lo\-,'cr tlWll tIle' Itlnw" va.lUl: at 

the OSl!,\ :; tamJa;'d l(Nul. 


'J'hCH~ data are h{l~;e(l on vnljd .. tjon experiment:; usjnr, the :1.11­
tern.,l <;tnIlJard Ilwthod. 

. : 

5.1 	 The nill:lp11111; deVIce :In r.mIl11, portllh:.(~. I1nd j,nvolvl'fl no 1:l.quidn. 

Intcl:f,'n,'ncell lin' min:lmal, I1nd mont of tho:11" • ....ldch do occur 

can 1l(~ e1.f.n!'ll:lled by III tl'l'j llf', Clll'Om;lcnr.1'lIpJd.c ('on')l1 i()l1n. Tho 

tul1 eo ,11'C 1I11111yzed hy I1lt'nlUI of II quick, inntl'lllllC'lllnl l1Wtbod. 
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'I'br· 1,(,,1,/),1 (,11Il /ll/H! Iw 11O('t\ Illl' till' nlr,1\lltillWolIlI IIllll'l','nill of 
IWI 0)' r;.'nl~ 1I111l!d 111('1'11 I/ l l':I'\'\'I"eI t.o hi' PI't'P"lll In lilt, fllll:\(' 

111':'1,1(' h:: nJr:'i·.I:,' ('Ii'~i'i::l.lli·, I',lil. el,1'(1;'l:l! (lj'.r;::>lllc 1:0\1<1 fl!ronlJ l.t'(JI;) 

J.cwl !It'll..'ll U. II 1.1'I.ipc.·rutm'I'''prIlF,l'I!I,::'It'd I;~:)d,! of opel'at ion. 

~ I) o:l'! 1111111 1\\'11))1111',1' of tIll! 11;"I'h"d :In 1 hll(' Ill!! n:w\I:H of fll1lilj'h' 

widell t'1I11 llf~ l'Ill'.!~n lfl .111;11.1 t'd hy til'.' 11Ui.lbfll' of 1:11 1) j f',rllI'!!! t llllt: 
thl\ \.\I!'('. \:J11 110111 bdo)'(' I\\'('l"lo::d:lllg. \'!tH'l1 tho IIlil.11'.1C vr.]I1\~ 

Obl.;1111ul 1'0),' th(~ hncblp Ill.'r.t:l [111 or tilt: chlll'l:n:ll, I.lIhe t'~;c('('dn 

25~: of tlll~l: f(lUlll] on the frollt o(!ction, tile pOl1ll1hilHy of 
!J1!.i~plc lc[w exlIJl:n. 

:; • j. 

5.3 	 Fllrtlwn::Ol.'l.l, tIll! 1'1:('d,rdo!1 of the met: Ill> r! 111 UudtC"d 1), tIl(! 
r<\proc1\rc:t!'1.1~.ty o[ tl1(\ pr.C(inm-(~ drop lIel"lHl] the t'uhf'tl. Tid n 
dnJ)l ,1111 Ilffc:ct lilt: flo',,' rnt:r! t:T'£! Cflunc' thc v(lJ.m=:;;,o tel be 
irJprcc:iHc, l.J(:CIJ.Ufie the ptlT~;p in uDuelly cn} ihrntcd for one tube 
only. 

6.1 	 A calibruted pC!l:oonal nl1mp11.n~ pump \!1,),)1I(' nO\... elm bo doter­
ainccl \::1 t!l:.l1 ;l;5~: c,t the reco~c:Jend(!d fl'.:M n: to. 
(n?fercnce 11.3). 

6.2 	 Clwrconl tuheD: r,lncw t1lhe Hi th both cndB flame oed.cd I 7 cm 
lone \·.'1th /I 6--ILlrI o.n. and n '~-I~;~n LD .• contnin:i.ng 2 BC!ctiolln 
of 20/1,0 r,wBh {lctivl1t"d ciwl'co<11 oEp,,;:n.tcd by 11 2-11'~1l portion 

. of ureth:mc: fonm. The nctivutcd chnl:co::l 10 prC!plll."NI from 
coconut chelln tmc! it] fired at fiOO"C prJ.or: to pucldng. Tlw 
l1bnOl'binr, (;!.!ct'ion cont:wfnn 100 n,g of cl1ilrco.11, the bl~ck\lp !1C'C­

U.on 50 q;. A 3-r.:;H P01:UOll of In:ethr.l1c~ fon!:1 j,n placc.,d hetl1pr:n 
tlw outle\: (mu of the tubp Dnt1 the h::1':+lll' fl(~ct::l.on. A plur, of 
oilyll.tl'd [;lc.fl!l \1001 in placed :f.n front of the nbflCJ1:b:l.ng ra:c­
tio)). 1'11('. pn.!!.;!;u)"{! drop flCl.'onO the cllbe lYIII01: be lNHi th,'ll1 one 
inch of 1~~!rC\l!:y nt 11 f16,,' rllte of 1 1iteJ' p[!r millutC? 

6. 3 	 G~l!J chro;;;['.togrnph ('qu:l.l'pcd ~l1. th ll. flr"tne ioni::lltioll detector. 

6.4 	 Colmm (lO-ft: >: J /B·-in !~ulinl('!)!; steel) packed ,..'11:11 10Z 0\1-101 
on lOO/l:W lil('l~h ~;up<.;lC()P01:t. 

6.5 	 An electronic :lnt(~Rr£:t:or or 301111.' otlWl- fmltnblc. mothod [or 
mp.llllurinr; pcnl~ nrc!oo. 

6.6 	 'fl:')-1::111:111.I:0.I' Ilmllp1c c"ntlliIlC)'1l .11th r;.]al1l1 I1(:opp"1'O 01: 
Teflol1-J.:I.lu'd Cilpfl. If. 1II, fl\ltolllllti.C l1nmpJ (! injector in U()£'J t 

the IWBoeintl'u v:1111u Inn}' be lined. 

6.7 	 HJe I'OU, t c! r lJyd.lll:(~fI: lO-micr.o] it l!t, find othel: convL'rd.cll t u l.:WB 

for 1Il!lldllf, IJtllllCllln\tl. 

6.13 	 PilJ(!to: 1.0 Int type gr.nt\ulItcd in O.l-mt inCr()l!Hmto. 
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(I.!I 	 Vol'liwlrll' fl:lnh;: 10"111101' l'IlIl\ll'ldC'ltt OJ)'.t'1I for waldll/: 

utHud/lid 1;0]111 JUlin. 


7. )'''11 I·... nl: II 	 )~"." k·-	 •• ~.__ 

7.1, "\ldflc'<! Il'.'U\ll>l 

7.5 l'n·puri.fJ t,e! h)'drogt'l1. 

8"1 Clcnn:llIg of cquip:nent. All glr.:!H,;;l(>17f' IW('[J fOl~ the 
mUl1)"d!! nhould he <fet('l'I\C~nt \l<.rhed lInci thorollgJlly 
top \'lnU:r .md d:llJl.l11ed 1.-wter. 

l;!bol"."ltol)' 
ril1f~l.!d ...ith 

8.2 Cg1!hrr:tioo of Pernollal PlI:llpn. Elich pcn:ol1nl pm!p n~~wt he 
cAl:lh)'nt(~d \,;itll (l rcpret>entCltJvc (hr;rco::1 tube 1.11 tht~ linC'. 
TId.u \:f11 H11n~.l,dzc crrorr; llfiBoell1t Ed ,,riLh uncc:rtl;inticr; in 
the GIlMplc vt)lu:aL~ collectC'u. 

'B.3 Collection and ShJppinn of S~mp10u 

8.3.1 Ir.medic;!.(!l), h{,[,1;'C nnmpJ.:i,IIf;, bl'(!:l1, the emln 
to pn,\'Jd(~ nn opening nl: lC<lut O1lC,!'"llillf the 
d1m;j('tcl: or the tuL(~ (2 r.:n). 

of the tllb(~ 

internal 

8,3.2 The 
arId 

1:11):111(>1' r;cctfon of ch,~r(,()ill 11; u[:erl a:, n hack-up 
!Jll(luld he pn:::J,L!oncd lte~lr.·!;t the ulllJ:l'lJng pu:;'p. 

8.3.3 The ch:1rC'oal luhe nllOuld hc~ p]ncecl ~Il a vcrt:! cal <1:1 rr,,: ­
tion (1\11'1ng IWI;Jpl1.11j1 1.0 minilnii:e c1wllfwllllg throul.;h tll<! 
ell/ireo;;] • 

B.3.1. A:I.t' beIng nm:pl(·d nhOllld }lOt. he Plwl:(!d 
or tllbilq; hefore enlc'd,ng the chHI'C'()l)l 

throHf>h 
tube. 

an)' hone 

8.3.5 II mm:lJ;l\ll'l 

ut n rHtc 
sho\lld he 

limn]!Jr: ni7,(' of I, 'liters iii rCCll1!IIll(:lHh~d. S:tl;;p"!! 

of 0.2 J J tel' Pl,)" 'n:lll',ltc' (n: lcrw. Till' flt"" r1l';t' 
l~no\m \-:1l:h HI\ lH:cur;l('Y or Ilt lennI: ~,5/;. 

B. 3. 6 TIl(' \;('h\jlC'r:ll:lln' niH) pn:r:mll c. ()r tlH' IItllloltplwl'e bC:\.I1f\ 

Ilnl1lp] ('<1 1I1W\I](1 Ill' l'C(!Ol'r!(:c!. If (In.!I.lIHIl'(! rc:adj IlH iu not 
nv011111>1t,. l:I:c'll'd the elr:v[ 1:1011. .. 



11.).1 	 'JI!!' ('liarcoHl luh('11 ,,!toll]d 1,(, 1:1'1'1'1'<1 "'(111 1:1\1' /0111'1,11('.\ 
\')IIIII.J<: CIII>lI 11:.1 1''''111 .. 1)' .I('!.PI' HIII::p1.IIII' .• \lndt'I'110 

(:1 )'1.\1I:;qlllll(:I'(1 1i!1"1I111 ruhber C111'1I Il(' IIIH'd. 

n.:I./l 	 On .. 1111;(> .. 11(lu111 1,1.' h:l1'Idl(~" til Ihl' IIIH'II.' 1;111111\1'1' lIlI I.hl' 

1I1Il•• pl V 1.111.1' (I)I·(~II1·. 1.('111, Illl.! t.ral1l;I'IH'C), I.'>a:l:pt !'hlll 

no Ill.}' j,; IlIIl:lpll'd Ihroul',lI t.ldll tul,l'. Tllln tul,p (illlJlIlrl 
h('. ] abd I,d IW II 11] 11111,. 

6.3.9 	 Cllpl"',I d,:Il'C0:iJ tl1hi.~fI Ghoul (1 he pnc\r'd t 19l1t Jy 1111,! pnd,· 
ded b('fon~ thl'Y nrl' ,;Iii PI'(!d to ndnil:d ;:(, t:1I1'l~ hn',ll'.iq;!· 
durlll1; r:ldppillg. 

8.3.10 	 A (wl:;J'Je of til(· hulk mntel'jnl /;]lOllld bc' !;tlhr.dttc!c1 to Il,e 
!f1horittory in fl eJIlIH; COlltn:lfll:r wH11 fI Tef l(m-Uncd c::p. 
Th10 :"i:I:,PJ.(! BllOUlc! nnt be trilllllpO[tccl in the .Gillnc conLaltwr 
as th~' c1w1'conl lulJe[;. 

8.4 AnuJyu1.o of Sumplco 

8,11.1 	 Prcl'nrat::l.oll of S/ii7lpl('[:. III prC!jJllrllt:i.on for 1<11::JlYhJ:;, 
encl. '.:l1;n'co:ll tube h. Geored Idt'l a rile in front of 
the flrHt 13(~cU.on of charco,,'l ,m1 or01:l.'11 opell. The 

. elmo \,'001 l.n n'::mveu and oj HC;,' :lc,d. The, charco:!l ill 
the first (lorccr) Deetion in trollDfcrrcd to Q 2-ml 
atOI'Fen:d Bnmpl{! container. The r;cpllrnt:ing Dc:ct:lon of 
{om:, :1./J rC;,lOV(-U ilnu discHn.l(,',i\; t ne !H!C01Hl :;ection lu 
trr.l'.nferred Lo OI1('.tilcr r.t:oppcrcd (:on1;,dl1(,1'. The::;c 
t"70 scct:l.OIlS m"e annlyzc(l ncpo"Jra\:(.'ly. 

B.II.J: 	 'IJt'[;r'J:l'tJoll of S::r::pl(!!" Pdol- to l!llnJy!d::, ].0 l;l] of 
cll1'bo:1 (\·[r.;\llfld ..• in p:fpett:(,d :into cncll ;';:::1\,1(, cont;dnec. 
(All \·:or1: I,·ith Cil1'1'on (]1:;1I] [:ide (;ilOuJd he PC')"[OHIVd :In 
1I hi):)cl b('(:;J\);;P of Hr; Id.r;h to:dcity.) lJl'fi01'l'ti.oll Iohou]t! 
lip d()j~c (0)' :\0 I'dn\li:(·I;. 'fI.'f4U; indica\,-· 11:;;!: tId!: t:; nde­
qunLc .;f tL(' ;;tn;ti·J.c il; ;q~:i.\;:t('·d O',:C;ll~i():;:i11)' durinl; LIl!.:,: 
p(~r:f(ld. Tf nil ;.ut:c,j:;;,[:jc liI:::ll)]!' injt'c\fJr J:; \l(;('ll, lhe 
tlUl!lplc villlo f;h(lulJ be cnppc·d ;w b~.nn ,w t'1lC' t:olvent j,!J 

nddeu to m:!n:lld.::e vo1nt:U1znl:iulI. For the fllt(:J:llaJ. Dtil\) ­

dm:d l::cthod. dCf!cnh lIldllg 1 •.) 1111 of em"hon d:im:l[:!d:- <:(111­

taining n lm')',','11 I1mount of the Chu!a:D :internal nl:alldl\l'(:. 

8.'1.3 	 r.C CC.1HI1.UtlIW. 'rill- typiCfl1 ol'l:l:IIU.nr:; c(llld!t;:I.()uU for 
th(~ gn:; Chl'01l1att'L;t'I.Ij"1i 111.'.;-; 

1. '.\0 	 Inl /tid n (flO T'I;:[ 1'.) 11!!l.hllll <.tIlT it! J' 1'.1111 f 1m·! 
2. 3",) 	 Ill1 /In:i 11 (25 pld::. ) lIyJ rO!',fill !;illJ flmJ ttl d(!l.cctor 
3. ',00 	J.~l/1:dll ((10 PI; J;:) AI I' 1'lo,J to tll'\.CCtO).' 

4. 225"C .r 11.1 (.t' 1:01' U'\,ll' e I'll t III' e 
5. 2~ O"C H',nn If oJ d \.:( It'I'I' rilL Ill' l: (;I<'t:ec t 01') 
6. l:O"C: colulllll t: l'l11jl t~ l' Il t \J l' C 
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II. I • • I. 1 Ill,',· I I I ill • 'J II" f.1 I: i I :: I 1'1' III 1.111' .III" 1:"!: I :. I:: I 11" I nIl' C,­

lillil (d 1111' ::.111,1,' 1.1111' 111" )'.01:,11111'1".11'1)·.1''1,1;. 'I" ,·11·, 
Uilldll: tlf.lIl,lIll 1,·,; ;1/ i:.III,'. 11('liI I: Iii',,' 1';1"11'1.1[:.1 [11 .• 111111 
",.1111111 IIII' :,\'1.111,'." 11,·,·,il,', (till' :;1111111.1 ""1\,1,,',' 1111' !;nl""'111 
I.III:,}. 111.\",'11"11 1.'(,[111['111". '1'111' 10'1.;1, 1,,111,'1 :;Ylllll·.'· I!; 
fJr::1 [111'.1,,'" villi :.111"'·111 :;"\,('1;11 111'le'" III ....·'·l II,,' h.I1".,) 
/\lId p]lIl1i~'·I·. Til1'I'I' I.d'I"I!I,·I'. of ::"lv"111 .11(' "r;I·..·11 .111111 
till' 'i),)'ll1l'.(· II' .1111'1'(',1:.,· II,,· dCCIII';I")' ;alld 1'1'1'I(ldl:"~l,lljIY 

of tli(' .11I.il'ctl·1\ :;o'li:'l']I' vol 11::11.'. 'JlII' 111'1,.11(, l!i "'w'Vl'd 
{[u:a Lilt.' :lnl"I'I:I, ;Ill.! IljI' ,,11111)',"\'1:: 1,"111'.1 1,;\<']< :11>1'"1. 
0.1. r.lc)'olJ(cr 1o 'i"]';!I;II" til(' :;(J1V'·Il\. 1)11,:11 frilL' IIjf' 
nllmpJ(' 1·:)111 ;1 p(l,h.. ! of ,Iii' Lo Ill! u,:('(1 il:: ,11;,;',1'1-1:)'. TIll' 
Ill..~('d.li' i:; llieli JI1!1I(,rr;(,d III til(, :;'::'1]111', :'11l1 " ~)-I;dc:r(lJill'l' 

aliljl·.i\ j:; 1·.'Jtildi·,J""", I,il;ilil~ into CI1II:;.it1(')';iljol1 LII(' vulul;.c: 

of 1·1,(, lluI·dlc', ,;1I1CI' L1J{' :;.·ll:q!l(~ 1.11 !/11' ll"vd),' 1.'111 be 
COI:1p.',',tcl y .j IlJ vel (,d. Ill. lei' l.hf' ill!('(l.1 (, j:; n'i:~cJVl'd [rom 

the :';::;I]IJC ;In:! pricll' 1.0 jll.il·Uillll, till' pl\lllj~I'.J' j:; 1"11]('<1 
hiJ(:k 1.2 l:d.croJi.cl·r:; tu L1ill:imJ;:r, (:v,ll'l""liulO uf ILl.! :;alO1p](' 
fnJll' I he I· J P o[ l'lll! ll('l'd] ('. OlI:;e~'V(' Ilia I: tit(: :.;;n"p 1(. 
OCCll'll'!; 1•• 9--!i,O 111!r:roUl"I:~ in the hilel,,] of I hI, ::Yl'.In[~('. 

)hIP~,:lC;tlL: lnjl'ctjoll:; of C:Jl']i :,;I1.:j)1(' illle! :;l.,tlll1nrd :;hllll]d 

be .Intic:. Ilo li!()r(~ tll<!1l i, ];{ ddJl'H:III'C iii ,HC',I :I:; l!l 

he ('>:Pl'ct('cl. An autuI:1;J(jc :;;',:;1;1)(, in.i(,I:lor C;.lll hI.' \I:;('!l 

if :i.L j:; :;IW',i11 Lc' 0 j ','C J'('l'rorlllci)J:!l:i l.y ::L l<:;)!;(; iI:i I:O(ld 

as the so}vl'nt [lll~:Ii t('(;lllli(jl1~'. 

8.'~.5 	 }!c,.,:;urPl::enl of an:;!. Tho arl',j of the f;.1I::p1c· pc'ak i:; tneil:; ­
urcu by WI l'l('el ronjc hi! ('gl'ntor or :;(lI,}l' otli('r filii t:lblc 
fOj~11l of [jrl'~ ll:i!;l.'::Ul'!'llic:nt., alltl prc:]jt;:ill,'II'j' re:;u]t:; arc' rC(ld 

)fro:n n 	 Dt:.'l1lu"l'd curve prepared n:: e1.1 :;cu:;;,el! bl:lr 1\,. 

B.S.l 	 ll1'jJOl'u:ll(,{' l,f dl'tl'n::Jll:1tjOIl. The: d(·:1oJ:pl.lclIi effJcic'llcy of;, 

partlcli] nr COi:ljHlll11l1 C:Jll vary [)'fila OIH' ~.;]I'IJril tory t(l .1llothvr 
al1d <11:;(1 f 1'111,1 Ull(' lint.ell (,f cliarco;:l to ,m{JLI} T]ill:;,:i t: 1:; 
nee(::;:;;lr), to clt-tr'rJ:llllC' ilt ] (',1:;1 llUCC' 1111' jll'U'C11t-;:;;C of th(' 
6]>l'c:ff:fc ('(':',1'llIli1,,] LiJ;,l J:; J'(·lilllV(·(1 jn tilt: dl·:.;nrpUllri pr('c(':,:" 

pro\'~d('d Lij(' :;;1::1(' kltch of Ckll-(:onl J:; u:;I.'d. 

6.5.2 	 Procedure' [01' dl't-('I'n:lld11l'. rll.':;II\'Il!:j(>l\ cf[:I.c:i(·llcy. Act:!.v .. 
ntcd Ch,1J'('P:l1 ('(juj",11C'IIL to thc :Il:IOllllt 111 LlII.' fjr:;1. :H'C­

u. (l 1'. of l.he "dlil]'] :lll!', tlll,(' (Jon III!'.) 1:; l11(';I:;UI'I'd jlliO il 

2.~i in, It-Inlll 1.D. [',lit:;:; IlIhe, fJ.;!IIlL: :;I'a]l'd ;:1. (1111.' ('nd. 
Th:!.:; ClJiII'Ct'''] J1l\l:;l hc' I n'lll 111(~ ::;!111<'. b"L('1t a:: Ikit. u:;I.'11 
in (,1> tid 11 i Ill', I IIi' !J"lnpl('[; ;11111 C:I11 1.(' (lliLill)(:d freilil \11111:>1'(\ 

chi! rco:ll Luhl·:;. Till! (l1'1'lI l'lld L; C:1PI'I'd I,·J.[ h ]',Ir;!f i ]111. 
A i'.IW\·.'lI :IIIIllIIllL of t.I11' ,111:J.1yl.<.: j:; :l11.lt't'.I('d d LI'I:('.II), .iIlLo 

tlw .ICI.h·:IL<:d charco;II 1,'1tli :1 ml.erllJ J I ('.1' ::y)'1.11I:I', ,11111 
lh.~ t:lIhc~ j!i (,,11'1'('d Id 1:11 lil('rl' l'nr"f tll11. lilll'll \1:; 1II!'. :Ill 
llu:colllat·Jc ::,lIlijlJl' .Injeclor, Ih.' ::illlipic .111.11'1.'1."1' vIi11::, 
c'II'Pl'd I,-Itl! 'J'c:flOIl--faCf'd :;l~\,I.'I, 1\1;1)' he uu"d jll pLlce (,f 
lh(~ gLlf;:; \.11\.(::;. 
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'i: .,f !:w 1:1I1 11,1;,rd) /'11: pre 

lyte V·;Uj';i'.l ,',II. to tllflt: 11If')iPlll. n. :1.... ..... ......1,; 011 
,,,.] eel",: 1""I'.!. Till' Ill]"'!iOifl':L! J m,','t! t Old'imd fl'r :tI 1 f';I::I. 

OV(·l1:.!::1;1 In l'/n;\\I.'1' co;';plt't;c ild:;PlptJoll of tbtl IIn:lll'l.!' (Into 
lll'.; c1lilru)id. Till:I:1' 1.1110,,:; .:re! n:'f l:rrcil to illJ t.llp :;;\1;;;11 I'll. 
II )i.lfalJ"J. b]:ll.), tllli,' "hrJllld h(: trc-nt.:d 1n Lite :;;ll:lf: 1'::l11I1I.'l' 
(;,;('( 1'1. t.hat 110 ,;;,:,:::1,: I!i added to it. TIi(~ !;;:;::pl,' ;Illtl h 1illik 
t lib,,:; lire: d":it·,joer! iIIal 'Ill."!] y;~(,t1 jn ('}:act 1 y thp :::11\1(! m;II1lWI' 

1lI; the j;;lI:1;:)j.ll:', tube d(,'hc.rll;(!d ill 5c:el.1011 H./;. 

'1'\10 or til r~c I, t:mc!:t n1;; n l:C prep;\ rell by i nj ec: t tng the tJilme' 
VOlt'l;)C of CGi;;lI)t'lHl 1nlo ],0 ral of c,'lr\Jol) di:;\llf.1de \dth tit!' 
"nne G;n:5.llge lIf.t:d 111 the prep,1rat:1~11 of till' namrlcG. 'fhc:;(! 
arc analy;:(,t! \::t l 11 t Iw u,:l:ll'ler;. 

If thc lntcnw1 :;tandf.!rd merhod 1" us::d. prcp;:>,H' c..-!l.:lhrntioll 
fllnndanln by lH:ing 1.0 m] of carb0n dl:;ulfiut! contninillg a 
kncll','D ~Ii!OUllt of the inlcrn;d, .!::Umd;Hd. 

'J'hc dc:s.:>rl'tlon efUcicncy (D.L) (>(IU[ll" the nvcl','f,e \..·(dght 
in r~g H!c(J\'crcd [rom the tuhe dh·i.dud by tlw weJght in mg 
added 1.0 the tube. or 

D.E.. ft Ave t-'~~.<c'..J:~Y,~,~t.:f L.2.·.!..'':; ov(" rt'5J_ 
Wcif~ht (1:1[';) adcf.<I 

The dC~iQrpU,On (·f[ lcicncy 1!; depcndcnt on thc' nmO\lnt of 
analyte col] (;Ct.CI! on tilt: cilarco;d. Plot the de!~ol'pt ion 
efficicncy \'crsu" "'C1[;l1t of .111.:..1yt(! found. Thj:; Ctll:\,C 

i6 used in Section 10.4 to correct for adDorpL1on 10;'5e;,. 

It is,convenient to exprc;,H concentration of Glandard" in terms uf 
tng per f.o 1::1 ciu'hon d:f.!:t:lf luc!, !.;ccnll;iC n£I::,p.1.:,!; crL' de~HJl.'h(,'d jn t hi;. 
IlIl'lOUi)t of C;l1:hOll clJ,!iulf:l,GI!. The (kn:;j.t;' of the Ilnalyte j~; w.,cu to 
convert. I:.~: 1nto l:J1crolj t l':::; [or car;:>, 1;\t,<it;\ll'i.:WCllt: ,dth n TJlcrolitcT 
6)'l'illge. l. [;(!rj(.'[; of r;tnndi\t'L!l:, varylnr. 1n concenU','ltioll ()\'(:!: the 
range of tnlcrcl1t:, i.s pn,:piJ.l:ct! und analyzec/ ulldf'r t.llt: ~;,11'1('O GC c(llld j­
tim1£; <Jnd (lur:f.ll!~'thc s;U:l(' til:iC peri.(ld .::II> the llllltllo',"li 1.;;11;;1'1,1. Curvps 
Ilrc ($t ..blinhl,d by plotting concenlr'lt:l.on jn mr, pcr 1.0 n;] VerDun 
I)(!.illi. nrea. 

I~or the illternal stand,~r<l Int'!.hod, \tljt' carbon di:;;ulfldc! cOllt.11rdnr. a 
rr(~dl:'l,{'n:dll('(l i1I:lOUllt (If t\lt~ intr~l-i1;j] Htallt\:;rd. The inl(,,1'll,'1] lJt'andnrtl 
COnCl'lltl-;ltiQI1 UGi~d ,,',Ul oppro);iJ;::llely 707. of tLt! cOllcentratiull;11 2X 
(he t~t:md;ll.'J. 'l";II:! ilIlillytp COIHTlH rati.nn ill 1:-:1: \,c'r ml i~ plottl'd 
'Versus the ;U'('!l rnt:l,o of til(' :rn:c]yte to tllilt or the Intc'rn:d nUlI1d:lI:u. 
Nol(~: \,hethl!r til(' cxtcl'lwl ot:lIldard (ll' illtcr'l<11 IItanu!lnl mel\wtl iii 
\ll'H~d, Iltllncial.'d fwluUOllt; I.lhOllll1 he llll:ll)':,,!'.! ilL tIl(! (;tlllle t:l.mc l'l1(' 
tlD1:lpJe lInaJynir. iu don(~. 1'h11.1 w:11l lIlinlmh.e the l'[fcct of var:l'ic:l.ons 
:l.n Fl)) I:Cwl'0llue. 
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10.l 	 1~(,;ld t hf' \"r,j r.lil I ill mg, cnrrl'::l'olill J11", to l';ICh 1'>1';1\: aH',') fl'()'~1 

I hr' :d illld;trd Clll'V('. tio VO}I!!::£! c(lj'r('cljoli!l arl' 1l!'I·d ...d I \".en,,!;r; 
the: r;.t;llldnrd em'v" 11; hil:j(·d on mg !,('r 1.0 Id 1;:11"[,01) dj:adi Jill' 
rind th(, VOJlllHf,' of n:ll::j,)',' injl:ctl'd jlj Jdent1c:d to ll)(\ volm::t' 
(If lliC: :it nnd:ll:tl:; J n,\ cl'll';). 

10.2 	 CorrcctJ.orH> for the hlillll~ lau~3t he mach! [or n.1ch !;nlnl'lf!. 

mc .. lng Hample - mg td.ml, 

where: 

lag sample ,~ mg found in frollt. nee tion of r;rtl~:pl e tube 
l:l£; bl:il1l~ :: L;g foulld in front :wction of blnnk tube 

A sj,rn:ll.)r procedure fs followed for t.he backup [;(·ction!;. 

10.3 	 Iidel the ilmounts prc:l;cnt in tlw j ront nnd uilcbl!) F.eetion[; of 
the :;,mc s;:n;:plc tube to dcten:d:ll" the tot.11 \'!d.Cht in the 
sanlple. 

10.4 	 I~cad the c!c!;orption effich:llcy : • ."1'010 the curve (~'(>(' Section 8.5.:!) 
for the aClount found in the fnmt:;ectj.oll. Divide the total \,'e:',gilt 
bi' this dcsorpU.ol1 efficiency to ohtn:i.11 the corrected l;·,g/uHmplC'. 

Corrected mc/samp] c '" Totn~~._~~t_ 	 ) 
D.E. 

10.5 	 TIll! cO!1cc'nlrnt::lon (If til(! amd.ytc in tIle nil' sampled can be ex­
preDscu in 1:1!; PC')' CII 1lI. 

mgl CII III == Co n (' c l (: d . ..!:;!.'. _, \.0,P5' !)!;1.1_J,Q!,!r )_.!~_ .U)9fLJ lUJ..:.L::JS..!2..JI:)__ 

AiL' Volume S(l1:1pl('d (J..t le>I's) 


10.6 	 Anathe'l· mctlwd of c;:pn:~;r.il1g conccnLrnUon :in PP!H (corrected 
to st<md.!rd condH.lol1!; or 2Soc .1nd 760 mlil llg). 

'ppm 

where: 

p .. prcsmn:e (11U1! III'.) of :li1" s.mplcd 


T '" 
 tCIll!,C!'al.lll'C (OC) of all' !;.1lnpled 
2/1 .11S mol:n- vol\llJle' (Ut.er/mole) .3t 25"C <llld 760 IIllil 11/;11 

I'~\~ '" 1110 1. "cuLl!: I,'t.' jell 1. 


760 '" s 1:;) nda rd p r (' 1~r, II)"(~ (l~lm II g) 

4:98 	 "" standaul lC'l;l)lC'ralul"t' ("l~) 
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}l.l \:tiltt', clil Op:ll'II:~,,'!1 
An:!l )'I:.I~, of SI.] I~cl \d :;0.1 '11 Vt:l'0l'~11 nlhi; 
AtJ,II,!.j,!I(·)'!'," /'.':::'!.!_)I~r1,.__I!il;._.. !:,!;!,i.(~(~~... :l.!., },!.: 22:> (1 no). 

]1.1! DOCtHi'H11atJOll of HIOt;1l 
tlo. GIJC~~I~-7/;,./I~). 

VIIJJdatloli TentH, IHO:m Contract' 

11.3 F:llInl '~r·I'('l}"t. tlJoml (;olltr:l!:t 1I~;H-~I:I-71·-)]. "Pcn:ollal 
)ump fOl' Charcoal 'l'1I1lL'(;." S(~pt('l:lhc!r 15, 1972. 
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Heptane 

Reference: 29 eFR 1910.93 

Analytical !~ethod 

A Y.IlOl,.ln volu::e of air is <ira,m through a chorco.:!l tube to tl:'ilP the 
heptane v~?orr.; pres2nt:. Thu analytp. is dezorbecl froi':'l the charco<11 
witil cilr:lOf: ci.:.ulficiC!, nnd the s:li::plc I!; sepot.:!tL!U ;md ;malyzC'd using 
a ga5'chrc::at=g~~~h ~i:h a fla~e ic~izatian detector. The metilod hus 
been va112ntcd o~er the range of 96B-40~O rea/cu m for a 4 liter samplu 
at 24"C and 748 ;:!l:;: Hg atmospheric ter.:p£:rc:.turc and pressu'(-e.. 

Sa=p1ing Equip~~nt 

A calibr<!!.:cd persona.l c;a.r.::pling pu::.p "'hosp. flow cnn be det2m:!_ned 
acclIrately. ±5%, over the rnnr;e 0.05 co 0.2 liters per ::1inutc. 
plus charcoal tube containin] two sections of 20/40 cash activated 
cp."Ircoal separntcd by 0. 2-ll"tln port:iol.'l of urcthu.ne ioa.::.. 

Sample Size 

A !w.::1ple size of 4 liters is raco;::::18nded. Snmplt: at ti flow rate of 
0.2 	liters per cinute or less. 

Sampling Procedure 

1. 	 It::;:EdLltely before Bamp1ing. the ends of tht: tuh<!- should \H.! bro).:.':::1 
so as to pro\'idc an opening approximately one-half the! internal 
dia::Jcte;:: of the tl!he. 

2. 	 The sl:lallt:r sectiCln of charco:1l is llsed 11S a iUH:k-up i'lnd should be! . 
pos1ti.o"ed nl~i1rest the sfll:1p1:ing PI!;';t!'. The c1wl'Co.Jl tube should bt' 
f,lacec in a vertical por;it~on cit:ril'~; ~;.:1:::"linf; to avoid chal1lwlin;; 
and 51.11-,sc'!uent pre;;~:lture breakthrough of the nnalytC!. 

3. 	 Air beil:& s.:l;:1pl.::d llhou1d not be passed throlli;h .:l!1}' hose or tubing 
before entering the charcoal t~hc. 

4. 	 St't thi.! fl0\: l"iltc a!~ .'lCCIlt':J.tc1.:. <If.; pom;:tble U!;1ilg thd m'l11tlfac:t:llrcr t r, 

dh·.~ct:iOi'l';. Itc·cord the tt':::!p.:'r.1ta::-e imd ;'It'C!i;1t1'l:e of the .1tl:'o-;ph.?ro 
sa:::p!o:d. If the pr{'!;;,;ul"<> t'i~:1din~; i:; 1101: :\v,1:l!ahl c. record the lllQv,\ ­

t1.o11. If the.' !)un:p iH :1 10\.1 [1,...·... rate rll:::p. ~(d: tho nppro:d.f.1:ttn Om; 
rat.e m:d rccl1rd the ~.:l~tia1 <l;1J 1'1r::\i_ CO'.mUlr n.',1:!!:"!·';. The l~:l::lple 
volu::v..' ~.9 oht:'.in.!d by l:mJ.t::l.;lly i:1r; the nu~:b,!r of c,-mater t;trfJ!~~ld t1r.l('l) 

the 	cc/ot~ok~ !~ctor. 
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5. 	 11\~' cl1.n:lt":,1 tllhl'i) Ilhrlll'<lll1l (~;qIPl't! ",ll.h thl! /lllppll.ed pt:t'ltic Cil;HI 
il:::;;I~ll1 /l t:, 1y a f :'1' r I"~;:: i' .d.l1~:. t!. I!l k til:: r. II P1\ t:l lilt! (lll JY :; '.1 U,; ~b 11! 
r..ul,:It.l.tl:U! i!··r Ill! II 1 Jlli: til<' tuih.'n. LJad('L" 110 cir.c.lI:;,I!!;mCl!~1 uhould 
luhl,l-r t:I!lJI! b!\ \lIIl'd. 

6. 	 O::/.I c:h;lrco:'l t:tlbt! Bhould hI! iWlldlc:d in the! uat:(: l".lnner iI!! tho 
Dn~p]c tub{',l (h~'t!:Jk, [wal, l!acl tro1n~i?Ort), exc,:pt: fCll' 1:11<! t;!~~!ll,; 

of I,:.~ u1 r !iLl::?l(!. 1'h1r; t \.Ib e !Ill QuId h l! lab I.' l,ld n!l a b lallk. 

Special ConDi~~ration 

1. 	 'l-nll!rC! two or. !;,or.e cOl:lpoundn ilre knol.'T1 or fllI!lPClCtOU to bc! present 
in th(~ nIr t ~;:"h h:for.:;."lt:ion. inch:a !.:,;;; t!H!tl: !lU.:1pt:wt(!d iCc'fit:itie!l 
should be tr~ngmit~cd with the eamp12. 

2. 	 Due to the hibh rc"i!Jtanel! of thn c!-:u:conl tube, thin na:::?l.f.rll'l 
r.ethod p)C:CI.!O il he"Vj' load on the SilT:1ilJ.in2; PU::l? 'I'hcrcforf!, no 
r::orc thnn ten chareoal tube sar.'lples silould be taken without fuL~.:r 

recharging the buttery. 

3. 	 If high humidity or water mist is prenont, breakthrou~h volut:'lft 
can be £leverely r;~duced. Ii concicm;acic;n of Wfit:er occurs in tr.!:! 
tube, the aubst~ncC! viII not be tn\P?cd q\.l:.mtit~tively. 

4. 	 Th~ dCGoQtion effic!.cncy of :.h::rco'il varie.D f::oln b!ltch to batch. 
Therefor!:, Illl the tubes used to collect a set oi na.:::?lc9 fihollld 
contain chn.rcoal frc::l the s"r::e batch. Sevcl:21 unused charcDal 
tubes should ncco::p<'my the. sa::l?lcs. Infort:l.:ltion on thE.! batch 
n~bcr of the charcoal cunt be uupplicd. 

Bulk Sa:-::pl(!B 

A btlll~ sfl!,:?lc of the suspected cO:'"1]1ourd !,nould lH! fl\ID::li.tted to thl.:! 
Inbora.to,-y in a glils5 cont;:;iner ;dth i1 Teflun-lin'::::! cap. L:...uel of 
the hulk 3c!''-'plc should r..:.:r.:.:ch s.ir Dar,ipJ.C!,;J for identification purpO;;(!f.;. 

Shippi:ig Ins:.:ructions 

Capped charcoal tubes llhould be pRck(~d tightly tmd pncd"d befon~ 
they are 5hip~)(:d to rnini::1ize tube brcnkage during ohippi:'1?;. !ievcr 
trnns?ort. l:.::d.l. or ship the bulk fH!.I:!plc in th(~ il,U::I~ container as 
the 	G<l::1plc or bl::nk tubc'.• 

Referel:ce 

Heptane. NIOSB Hcthod N().S89 
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·. llll~kul' Unta Report 

S\lb~, t C:'ll~C : 

OSJ~ St~nd~rd:' 2000 ~~/cu = 
Cho::l:f.cal ub.!d for 

vnlidation: Heptanu. Fiuhur Certified 

Procedure 

The ticnnral proc::dut"c \.I~C:ld is dP.~crihcd :i.n m:OSll Hethod No. SS:J 
'Which h;:-;s ur!f!n .!!captcd froill P&C/\l1 121. DCf,orpt1.on C'fficil.!ncy tests 
'Were don'::! at 0.5, J alld 2 tir:H;'S the OS!lA st.:Jlldar:d by spikini; with the 
approp::ic!te vohc;e of nepta>1e rcprcs(:lltcci h, n i. liter air sa::lpi(1. 
The chat"r.~);:1 t;S!:!d \J.:J.::: Lot 105 activated COCO:1Ut ch::rco<:!l supplied by 
SKC. Inc., Pittsburgh, Pa. Spiking and clc~~rption teste were done 
in the 2 01 vials used with the Varian HJd<?i. 8000 auto;;::atic siimplc 
injector. GLlS chrowutograpitic mwlyses ..;e·:!.! done \.,iell this Olllto­

sru:.plcr \,;~ir.b ·.1.cn.:mc as intcri1.:l1 standard. Dt:t.::dls of the .:m.:lly:d.n 
procedures may be found in the Butyl Acu!:u:e S/.7 Backup Data Repon. 

Modification 

There were no '-;lodifications of r&C/~ 127. 

Gen'erntlon 

Test <J.tcoq)herc sa.:;:ples at a conccntr<1tion 2 tlmer; the -OSHA !;tanci.'lrd 
l(wt:!l "a'c gune.r:H.(~d by cielivering 408 r.1?,/nin of l!C'l?t.::l.!'.C! vi.a n 
syrjGse injector to a dry air stream i]c~in~ Ht B r~te of 0.1005 
eu m/mi~. The three snmplc lines were thCh maintninad at dilution 
ratios or 0.23f..I., O./lS'i16 "ad LOaD to produc.c the 0.5, 1 and 2:-: OSHA 
stnncnrd test levels. All 6 5i1oplps at tbe 3 test .lcvc~l!~ ~~c!rc col­
lected si~ultaneou51y at 0.22 liters p~r minute for 18 minut~G (4 
liters), Detuils of chI.! 5n~plc ~eneracion and colloction cquip~cnc 
may be found in the Butyl Acet::ltl.! ';:)47 Backup Data Report:. 

Brcakthrolli;h 

The f:l.rtit section of the cil:l!'coa.l tub,~ VH8 found to hold 2'1.7 t;)g of 
heptane ·.....hen a test t1tr..lo~;pher(! cont~!inin; 1.:-)60 H:!~~/C:u t: nt beptnne 
j,n ,air V(,;; 5il:::pl~~d 'It. 0.19 Ii ten; per :ninutc tor 32 l!1i!:ut(~S; hreaK-­
throllf,:l ..... :>.!.> obu,rv..·u at thi!,; tir.:c, i.e., ccncC'lltrntion of Ilnalyte in 
the effllH.!nt '.,;.w 5;~ of th<lt in the influunt.. 

SS9-l. 
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1l,1rtJett.':; u·:.t [('t" Iw;.:o/',(·Ilt'Jey of v;:,rimlc'_,r; f!t o .. r,;.:, 1:<, anrJ?X 
tlw O:::IL\ !;l.lr,Jard fell- :;,,;:)pl:llH~ ;md ;tll;,l:n;is \,'a:; appl.l t'J LO thL~ ,l;!t:a 
for heptu:n: <J~ ill 1-:{:[{:r('uCt, ~;CJ. 2. , 

" 

TI1(! !;(j:;.pJ.i:~i~ and .1.:-:illjO!ii!J dl1.ta gnve a chi ;:lqu:tr.(ld v.1lue or 9.92 
inuic.':l::i:;;: that tIl(; hypoth:::t;i.::; of cqu"l v[,l:ia!1cc r.:.1y be T(!jr.:ct,:d 
at p (jjrc;~nbility) l(;:!;~j than 0.01. Tb(~ data for hCpt;.1:1f! 5hC~J 
e;~ccllL!:~r: prcc!r;ion. Therefore pODl:ir,:; '.JIl] not j!lt:::()JllC'~ 

s1gnific:!:1t error. For thin rc~so~ c;:;~ is ca.lr;ulat<:d on the.: pooled 
data. 

The 	statistical procoJures used are de9crlb~d in Reference 1. 

.. 0.0161 	 0.023] CV '" 0.0556
T 

The 	m.·~rn~e rr!covcry of the gt!nt:rat(!d r.-.mples ovC!r all level!:; waG 

93.S + 7.9% 

The 	uncertainty in this value \Jas computcd ns follows: 

% Uncert;;.inty 

where 0.07 Is the uncertainty in the generated concentration level. Th10 
value ....'(J.f.l dcter.:;.:infcd fro:n the. <leu tate as ters in S(; t D. 

References 

1. 	 Doc1.!:!:entation of NIOSll Vali.dation Tests. NIOSH Contract Ho. 

CDC-99-7/.-4S. 


2. 	 Backup Data R~portt Propylene Oxide. No. S75, prepared under NIOSH 
Contract CJ)C-99-74-4S. 
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Leva1 

r.lg 
added 

. ..~ ~.- ' 

4.03 

4.03 

4.08 

4.08' 

4.03 

4.08 

U'" 

mean 

CV
1 

'I: 
Lost 

), 

0.'.)5 

rug 
fou:~d 

4.03 

3.93 

3.90 

3.B3 

* 
3.87 

S:I:::IJll:! 

Dlltn Sh<'t! t: 11 np Lil.ll' 

1m:!) y~~l n--- _._-­--""'-~' 

IS 

Mg mz 
DE Ddd(.~d found 

0.988 B.15 8.12 

0.963 8.15 7.86 

0.956 8.15 7.76 

0.939 B.15 7.76 

* 8.15 7.65 

0.9!19 8.15 7.80 

5 

0.959 

0.0185 

0.0193 

CV 0.0161
l 

0.0174CVA+DE 

DE 

0.9% 

0.96/t 

0.952 

0.952 

0.939 

0.95i' 

0.960 

0.019/; 

0.0203 
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25 


mg 
addC'd 

16.31 

rng 
f (l! mel 

15.66 

.._--_DE .... 

0.960 

16.31 15.60 0.956 

16.31 15.1.7 0.9/;8 

16.31 15.54 0.953 

16.31 15.55 0.953 

16.31 15.51 0.951 

6 

0.95f, 

O. (lOU!; 
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D"ltil ::;h (~,! t. : it {~pJ' ~iii\ ,(~ ,,,:~; H9 
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l!.:.:U:_LE,Y.:;'L ---------- Found -------------- 'fa lwn 

~, 
S!2!.!..-.!~; 11, Litr!r.s 	 !!!!j /r: II !~~ R(!.S!~·:..~·X :':.1-'!L. _......_---- E0J52::....!2 

0.55 	 3.53 3.68 4.09 900 968 

3.36 3.51 '1.09 858 968 

3.53 3.68 4.09 900 968 

3. ~:;t. 3.70 4.09 903 968 

3.26 3.40 4.09 831 968 

3.56 3.72 4.09 910 968 


n .. 6 

menn 8134 91.3 


std tICY 32.0 

CV 0.0362
z 

IS 	 7.40 7.72 4.09 1888 1996 

7.20 7.52 4.05 1857 1996 

7.21 7.53 4.02 1873 1996 

7.1.5 7.78 4.16 1870 1996 

7.32 7.64 4.11 1859 1996 

7.21 7.53 1 •• 07 1850 19% 

n- 6 
mean 1866 93.5 

std dev 13.67 
CV 0.00733 

~ 

2 


28 	 15.53 16.21 4.22 :1840 4060 

15.G3 16.32 4.11 3970 4060 

15.38 16.05 4.11 3905 40(.0 
15.29 15.96 4.09 3902 '+060 
15.H 16.09 4.25 3786 4060 

15.32 15.99 4.11 3891 4060 


n .. 6 

meAn 3882 95.6 


stu dev 62.8 

CV 0.0162


2 


CV 0.0233
2 
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l'r{)cc:dul'(~ : 	 Ach;orp !::i.on on eh:1 J:('oal, Validation Date: 3/1~/75 
dcsorptJon wjth cnrbou 
d:lnuli.' :ldC!, GC 

1.1 	 A kno·..;n volumc:> of air :I.s clnllut through n clwrcoal tube:. Lo trap 

the orcnnic varora prescnt. 


1.2 	 The tharcoal in the tube is trnnc[crrc1 tn a small, Gtoppcrcd 
s.ll<lplc container and the analytc is de';orhed 'J.lth c~IJ.:1JOn disul­
fide. 

1.3 	 An aliquot of the dC90rbcd somplc Is Inject~d illLo n can 

chr01:1:l tOCI:~! I'h. 
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d:tnulf:!rlt!, GC 

-------_.._---­

1.1 	 A kIlO",'JJl voJ lIllk of alr. 1.r. drm·1l1 through [l c'larcoal tube to trill' 
the oq~<1n1c V<1jltJrD present. 

1.2 	 The c!lm'coil1 in lhe tube h; tranSfCl:TOd :0 n small, stoppel:cd 
sample container and the analyte iG dcr.oL")ed ",ith c::rbon disul­
fide'. 

1.3 	 An 11l1quot of the desorbed smnplc is inj,~::ted into a gas 
chr()J;w togl: aph. 

la/, 	 'fhe m:en of the rCBt;ltlllg peak is dcteJ:l'rincd llnd comp':ll:ed ,.lith 
a:reas o.blailwd fl:om inj (··C tioa of s lan!l;:ll:d~;. 

2.1 	 'Jhj~; method ','ilS Vitl1d ..,u:d o\'er the l":mgn o[ 10:;0 - MiO) mg!c\1 l1l 

a~ nil o'!ll;:dtil'!:.;rlc t('i:;pcnlttll·c und pn's!,urc o[ 20°C ,mu ISH 1:;111 lIg, 
utd.llg a I,-lill'}" :;;ll:'ple. Umll.:r tIl(! condJU.oi1n of 5<11:1p1e B:l.Z(' (II 
lit(;r~), tbl' pn,L,bJ.l' tlt;c[ul range of LId.:: lllc.:tho<\ :It; 235 .. 7050 
mg!cu III at a deLc.:ctor oClwlU.\·lty tllnt r-:lvcn nearly [\Ill dC'­
fl(~r.ticll on 'tIl..! Gtdp Cli:1J:t l"(·conler for (J 28 mf, f;m,lj11e. Thil:; 
rnctlwd in c<lj1ilhll' of lllcilFuring Illlll'.l1 HI:';lllc!).· ;lIaotlnt:; :1.[ thL' {k-. 
(wrpU.on df.Lciellcy :l.s nclc·qtlnte. ))esol:pt:Jol1 ('[[Jc1.I..'IlC), IlH;,,!;. he 
dctermJncd over the ranee UL1(,(J. 

2.2 	 'J'lw tlpp(')' 11mit' of t'he r:mgr: or." the l.H:thocl jr; dt'IH'IHlt'nt on t.he 
(Hlnol"l'ti\'(' C:II" :!c:i.Ly of lhl! chill"co,ll tuhl'. Tld.l: c;.Ipacily val'le~; 
\oIith tllC! COllccntrnl ionn o[ :ll1n]yte .rind otlwr ntlh:lt.:mcc~, :111 the 
.lir. Tile I'll". L. !.iU;t'!'UI1 o[ tile (;]Iarcoal tlllH! \,m:; [oul\d to 110J.-1 
30 IUfo of lIn;I1;.'1 c wlwi. n tN;t utmoupllf'l"l' cO'ltnil.!;:g Ilf1l2 llle/ell lU 
of Iln;llytp In :1~1" \,'oW twmph'd ill: 0.19 )iu'rn IH~r miuut<, for 3/1 

lniIlU\'l':O i hl'C'a'~thrnllr,h \,';W oh:,;cl:\'('d lit tld:; t.J!lW, i. c" the con­
clmtl',"ltil)11 o[ 11llIlJyt<~ JI1 llw efLlul!lIt \,:as .iZ of tlwt: In the 1n­
{1m.'lll, 
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)
('fill' ~h:!r(~(lill tUJH~ ('owdr:t.n (J( tlt:,J IH'CUPlifi of llctlvlIlt'cj ('hlll" ­

c(j,ll 	 /:VI'.JI',ILt·d hy /I /ic:cI.Jnu of IIJ"ntli;\II(' rnalli. ~r'(' ~;('Cl.loll f,.?). 
If II 	 partJcu.1:11" n!.t,lor,plH.·I'(: :If: IllllllH'C'tc'd of C(>lll:illlin;: 11 )111"1;1'. 

lII:lCllllil. 	 of C(IIILnmlll:mt. tJ (llnll] Jet: Cillllp1jni.; volll1llc f;houLI hn 
tll!~(·ll. 

3.1 	 rillen the Giflount of '·.'iller j n the· .1:lx ~.r; ~;o p,n:i11: thnt condmvin­

t:1.on nCLlI:,lJy OC(:uJ:G in I:hc tulH!, orgmdc v!:por" \-d.ll !lnt be 

trnppcd <!ff:!ci(,l1tly. Pr.I:1:f.l!iill~!1·Y m:pCl::I.11,{)ntn lIl;ing toJl1c'nc 

indicate that hIGh hurui.dl ty scvm:cly dN~l:c;;1:;eG tht: br(!.:1I~!.hrou!5h 


vo1Ullle • 


. 3.1. 	 \·:hcn t,,:o or mort: compound" are knm·.'n or CIWPt'Ct:c'<.! to he prcnent 

in the air, such infol:l:1i1tlon, includi.11b th(~J.r GUGpccl.t:d :I.dcn­

titlcs. ahould be tran~mitted ,dth the Gw:;plc. 


3.3 	 It mu~t he cr:1phasized th~t any cOI;,pot:nd ...:111<:11 hUG the! [WIilC 


retention tiw<.> as the <Jl1alytc at the operating conditimw dc­

sCl:ibetl in tid::; melhod l'i an int(:l:f('n~ncc. Retention t:l.mc data 

on a Clingle column C.:l.nnot be con-ddercd as proof of. chcm:l.cal 

identity. . 


. ·3.4 	 If the POliB:!.hility of interfere'nee ex ir-; tr. , Bcpnrntiol1 conditions 
(column p;lc1:1n~~, t(!.Jr'pc1'<1ture, etc.) must be changed to circum­ ) 
vent the problel:]. 

4.1 	 The Cneff:tc:ienl of Vari:ltJon (CV.r ) for the total :m::11yUcal fwd 

s3n:pl:lnf', l:·.cthod :In the r:mgc of 1050 _. 11M)) t;g/cu In \,',1;; 0.060. 

ThiH v~d.\lc COrn'!iponc!:; 1·0 a ]/1.1. Inr;/Cll 1U Gl:tllJal',1 dl!viat Lon Ilt 


the OSllA slandard lcvd.. Stntisti<;1l1 infoJ:t:".ltJoll and dl:udl" 

of the villidat:i.oll and cxpcr:!mental test pl:ocedllr.cs can be: found 

in l!ete);(~llCC II. 2. 


4.2 	 On the avcrabe lhc' valll('£; obt:J:!.l1ed ueing the ovcr~lll r;.1mpUng 

8nl.l an:l]ytic:.l method ,-.'cre 5.2% 1m-Ie); th:lll the lIt1'llc" vlllue nt 

the OSHA vt<llld:lnl leveL 


The:;c data 111:e hancd 011 val:!.dilt:lon (D:ped.t:lL'nt!3 IHd.ng til(! :1n­
t(.!l·lwl :::;tallcl~ln! method. 

___--'"/__ ____...._______w .~_ ...___~5. AcI,,:lIltal'\':: Hnc] HI !::IdV;lntnr:eH of tll(~ Hethod 

5.1 	 'rhe fHllllpl:lllg u(!v.lce ill !In.a1l. p(}rtnhl~, (1m! involve:; 110 l.:S.quhl:1. 

Illll!rf,~n'llce:; lire 1111n.I.111:11., nncl 1:10nt of 1:110:«: \,'Jdc:h do occur 

con be: eJ:f.lll.iIW\.,·<1 by Ill1.t'l'jng Chl'Om:lll)gl'OIl'h i.e e(1)cIHtol1fl. The 

tubclJ nn.' lln:JJ.y:~ed hy IlWml!J of <'I quid" il1!.ll:rulIll'nta1 mc:L1HHI. 
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5.2 

5.3 

6.1. 

6.2 

6.3 

6.4 

(,.5 

6.6 

6. 7 

6.0 

'file! IL'I'}IClIJ CII:1 1\]00 h(' Il!IPd [OJ" tlif! II 1111111 !: nll 1'(\\ Ifl mllll,j'fdt! of 

till' (,L' n'ne 11101);:\ l\llCf~1l (l\lujJ_'c:l t:cl to 1)(' 1'1'('fl"lIt in Ihe IU:I';(' 

(oI':,I;,Jf: 11)' 1l1q;1)' Chll:lf',Sll!', I'/lfl rhr(ll:!lit"l~rl~l'll!e (;{'lldIUPllB fro::) 
juolllt'no;I.1 I." II !'t'I::pet'nlllJ.T--pnlj;I'nwl:l('cl l:iode of 01\('1'111.101\. 

On~! ,ljflmlv::nt"r:r',l' oE tilt: II't:I'hod f(l tbllt (:11£' 111l1011nt: o[ flHl;;plc 
\-..ldcll Ciln IH' \.Ii::~:n 11/ 1 jl:11 Lr~d by tilL' lHlllllJ('i' of I'll] 1 j.gl'lll'Hl lllllt 
the tubp "j 11. bold h!:fol'c (I',J('rJOI:u in;;. lihen L1w nl:T:~pl C VI\] \W 

obtntt:r-d for UH: "lId',up {wcU,on oj; tlifl C'lll1n:oal tlll,(~ (,}:C('('c!1l 

25,; of thnt fOUlld on the front IlcctJon l the jlollull;jl.:l,ty of. 
8nuple lOlllJ c'.:i:: tn. 

r\1rl:hcn':()j~(', the pr.ecirdon of the T:;(:thod :Ill Ih1:U:cd by the 
rcpro(luc:i,bil:i ty of the pr.C(l!~\Jl:C! drop nct"or.n th(~ tu1\clJ. Thin 
drop ,;111 nffcct the flml r;;tn Gnd entIce the v(Jl\;:lI~ to be 
imprc:ci(a~. lH!CllUGC the Plll11i) io UDUll11y c:l:.1.hrlltcd for one tube 
only. 

A 'cnlibr:!t:eol perr;ol1l11 fH?mpling pump \·,h:JfI? flow can be dctcr­
ll'.1ncd lo.'ith:L:1 ~:5j. nt thc reconll:il!llCiccl f1 )h' rete. 
(Reference 11.3). 

ChnrCOD1 tubeD: r.lr.ofJ tube \'iith both enc]n fltll;~c OCI11c!d, 7 cm 
10n~ \/ith r.. 6-r~ O.D. and II 4-r"n LD •• cont:d.nlnr, 2 flcct1.on:; 
of 2Q/!;O T::eeh o.ctivr~tC'd churconl ecpc.l'lltC'd 1;y n 2-llF!1 port:l,on 
of urctlwH!:"! for.u. 'file l1C t 1.V/l u'd chr:rco.1.1 :tn Pl~CPEIi:f'd frOl:l 
coconut Dlt(!~.] D nnd lfJ fired Ilt GOOQc pLtor to pnCUlli!.. The 
nhr,orb:l.:;:1 (;cct:l.on conlnino iOn lag of clwI'co;Jl t the b;-,cLup occ­
tion 50 r.,~~. "3-I:Q porti011 of Ul'et:ll1))H~ fO[ll.l in plncl'c\ bct\lC.(c:l 
tll(! 0tlt:!ct end of the tube Imd the hnc:blp GC·ct;JOIl. A plllg of 
cllylt.t:(',l gll';.~1l .:001 1n pll1ced :I.n ft('llt of the nb{!Ol~hing £!QC'­

tion. Tijl.~ l"t:ecrzurc dl:OP [lCTODLl cIte t.uhe lW/l t be lena thllll one 
:1,lIcb ,of: r:!'.'l:cury lit 11 f10H Lute of 1 lJt~~r p~r millute • . 
GEHl Chn.)l:i41tor.raph equipped ""hh 11 flml1c 10n:1 zn tioll detector. 

Collll:n (20-ft ,; l/!s-in stn:i.ul('fH; ntc:;l) pclc1~ccl \\I1l:h lo;~ FFAP 
on 80/100 meuh Cil):QI!lOH01:b \1 JII-l-DHGS. 

An (~](>cln:ml.(: int(;r,l:lltO}' or 1l0lilC other Elu:.tLlhlc w!thod f01: 
rucnour~IC p~"k nrenD. 

'1\",-m1111111 cr nlltl1ple contllinerll \dth glll'lO IltoPPI.'I·U or 
'rt~r1('111-1in(:d c:lljln. If llll flutOl!lllt ic IHllllpll~ injector ill uocd. 
the IIfloocinted villlo mny be 1IIH',(1. 

~I:lcro] H(!r 1I\'r:!nf.C'II: lO-lntel'olitel". UIlt! :>tll!:'l: COllv(',nil'nt uiU!1J 
fot: 111'11.1111; Lltllllllllrdu. 

Pipetll : 1.0 Inl type grnduHtcd :t.n O.l-ml in(",rt!llwntn. 
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)6,9 	 V,,]III!ll'I'rJ(' flIP;Jw: .lO-IiI] 01' eOJjVC'IIl('1l1 Hi;r.!.'/! fot Il!!ll·.jllg 

I;t..mdllrd BOll1t.luIH!. 

7.1 	 ClIromlll.ogn:l'h:l.c: qllilllty cnrboll dfnulflde. 

7.5 	 PreplIrif:l ed hycirogcm. 

7.6 	 Filtered comprecned air. 

8.1 	 ClcP.lling of equtpm8llt. All glafH,.,'are Iwed for the Inhorntory 
anulysin nhould he detergent w£lG],cd nnd thorotl<.~hly r1n:;,,<1 H:l til 
tap \later cnd diotillt'd \-.'ater, 

8.2 	 C£lJ:lhrntio!1 of Personal l'umpn. Encb pcrnonal pump muo\: be 
cCllibr:ltcd ,.'ith n n:pn~s(;ntiltivc cltarc:o:d. tube l.n the J.in(~. 
Th:lu \-lill alniJnize err oro llR8oci.ated \dth lll1CC'l'taint:i.C'!] 111 
the uAmplc volume collected. 

B.3 	 Collection ;:nu Shipping of Srunple!; 

8.3.1 	 I1Gliccl:li.ltely before. :Wlilpljllg, hrc!ak the cnur; of the tube 

to pnw:f.c1(' an openIng nt lcrwt: one-iwlf the lnt:c:rlllll 

dimllctcr of tilt: tube (2 men). 


8.3.2 	 The s;;11l11cr f;ect:i0n of: clwrcolll :1.0 unccl as it buck-up 

Ill1d should be posltioned nenn:~~t the Hnmpl:!.ng pump. 


8.3,'3 	 The cll1lrcoal tube nhould he plnced in n vertic;)} d:l,rcr::­

tion durin!; G:'llilpli.ng to mln1mL:e clllil111cling throur;lI th" 

c'l1lirconl. 


B.3./1 	 llil' l)cing 1J11111plc.:d :;\1001(\ not 1)(~ pl1fu;ed t111'oUglt lIny hone 

cr tubJng hefore clItcrille the chnn:o:d. tube. 


8.3.5 	 J~ rnm:iullutl nmnplc td;~c of', lil;enl io rccommend(~d. Smnplc. 
at (j rlll c oC 0.2 IJ ter per 11:111l1tO (lr 1l':1ll. Th(' [1m; l."ltl! 

.:;hollld he knm·m ,>'il.h 111\ lICCUr:ICY of at lca:Jt :t5r.. 

8.3.6 	 ';he !.l'llIperatun! and pt(,ntHln~ of th(~ Ill1\l{\~;pll(!rt' Iwing 

UIlI:1p] ell Bhoul d he n~conkd. If }Jl'CIWUl."l.' l~(!:HI fng 1n 110 t 

m·illlHl)h~. n!conl thl! clevlltion. 
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n.3," 	 'lll(> CJj:IH'llIl.1 \Ull1'll /ihllllld 1./' c'!:p},c-,l \l.Ith tIll' Illlpplll!!l 

\>]/110111: el'l!!l j:"';I'tJ.lllu,ly ;,ft:t'l Hlilapl 'f lin. Ilndt'l' 110 

CIr'CI'J:!tltIIlIC('H l:ll(,\lJ<1 nll,]'l-r cap" Ill' IIIJt'd. 

U.:i.B 	 On(, t:uhe :.110\·10 b!' h;:ndlf'd .III l.IHl 111:1!iO 1:1.11111(')' Ilfl tlw 
Ilnl.:pll· \:1,1\>(.' (l'l'l';.1:, ,;(::11 r III III ll'iln::porr:), ('X('('p! t:hnr 
no Illr 1/; HI'I:plcd tht'Q\J;:l: t.hin tube. Tbit; tuhe· l,dlO\l1<1 
he Inh!!h-d 1~1i (J. 1.1I'lIk. 

8.3.9 	 (;['1"'1'('(\ ch;!rco~l luhf!fl IlhouJd bc! pHcl',(·d Uf',ht:Jy llnd p:1d­
!I(!!I }.eron: t.lwy are l.;h:!Pl'!!d to Ldnjltilzl' tuhe hrl'ilkilgn 
dlll:i:1£; !,h:ll'ping. 

8.3.10 	 II r.mople of the huJI~ In:Jtc,:inJ. (;I10ulcl I,(! ;.ulJ:nHtul ('0 lh0 
Inl'ornl:Ol'Y :{,n II r;lHGf; cont<'Jlncl: ,dtll Ll Tef]on-lined cap. 
'flt/,f.'; Glll:1ple fjllOUld Ilot he lrlUll:portcd :1,\1 t.he. f:,H~W contnJne!' 
llll thr~ ch<1rcoal tub(::;. 

8.1. Annlyo:l.G of Snmplco 

8.4.1 	 Prep~rnti0n of Snrnplvn. In prcpnrntion for onnlY6iD, 
I!ach chnrco:11 tuk: is sco1'2d ",:I th.t'l file 111 lr(lnl of 
';hc f:f.rr.t section 01 chnrconl' nnd brob,?!) open. The 
glllRI> Hool :ta ru;oved lJnd d:lscnnl(>d. 'fhe ("harco"l ill 
the fin<t Om:r;er) Deetion if! trnn!>fcrrC'd to II 2-ml 
vtol'pcrcd !;r'.!:;~,lc can to incr. The r;cparci.t ing :;ec U on of 
fomn 1.lI I:f:l:;ovcd and 0:1 5ct.nkt!; tIle necnnd GC':::t h'll j.t; 

trnl)nfcrre!l to nnotlicr f'to;'jH:rE'd cllllt:atnp.r. Thes(' 
t\'10 r;ect;!o!l[; arC ':!H!lyzeli nepal·atl'ly. 

8.4.2 	 »cI30rpt:hlll of Snmplcs. Prior to lIIHlJyr.:lr;, 1.0 mJ of 
c.ll-lwil d:InulUdc fro pipetl:(~d into (!,;('li !:3l~,pll' COllllllncr. 
(.·\1.1 \lOrl~ ",1th ct!rbon d i ~;\llf :[r!(, (,IH)uld 1)(' perfo1'1l1l'tl .1 n 
a hood heCt<U!:c of ;it" hjt~h to:-:ic:fty.) J)(:r;,'l'ptiun glioul!\ 
be done for 30 1'1hm(c::. 'j'C!(;lIi 1ndi.cntc thaI: !:Ide; :Ie; /l(k­
quete if the silr.~plf! is af.H:;lted oC(:;l:;ionally dl'l'Jng thiLl 
1}cr1od. If nn lIUtO:n:ltit~ l;llWj']c·.i.njcctor 1!1 t1!wtl, thl! 
S81i:ple villI!; l:hcl\!I<l 1'0 Cl'l'j)('ll ,11; !;oon :1e; the co}v('nt :1.(1 

·llddco 	to m:lnhd:~(! yoL:::Ul:..ntion. For the internal Gt:U1­

d,;l'd l:H!thod. o('{lOrh \IBlng J. 0 IiIl of CEll:\JO:1 dinulf:I<l<' con­
tllinill!; Il J',IHH,n ("'iOlInt of the cllOllcn internal r;tllnullnl. 

8./•• 3 	 (;1: COIHllt::!ol1l1. The t),p.tC{tl opcrHUnc <:onditJOTw (0): 

t'le I~IU; c111:om:ltogrnph arC!: 

1. 30 	mlhdn ((.0 pn:l~;) l!eliUlll cl1rl"ier ('.\10 [10\~ 

2. 35 	ml/Ildn (25 p!dg) Ilytln'I:NI !;<In fltlH to dt't(!ctur 
3. 400 	ml/m'n (fiO p~j~) Air [lo~ to detector 
' •• 2:15"C In.l(' .... to1' tl'!lJl'Cl'ut'ul'1! 

5. 250"C nllm:! f II] (I U'IIIJ1(~rllt\lrC (dl't:I.'Ctot') 
6. 52°C column tl'IlIIl(~rllt lin! 



1I,1;,'i 	 In,\IT!llJl1. Til" 111'::' :;11',' JII Ul" ;111:11),:;1:; in 1111' In]"I:-' 

(.11111 of IIII' :;;II.'l,l" illt .. Ill!' 1',;1:: chr'Ii,'.lt"i',I,q,ll. '1'0 I'll .. 
 ., 
,:Jill"\ c rllf f i.:l1111.·:; ill'i:.J'l/', f 1,'1'\ "j"',·1 ',,1('1·, ('1' d I:.! II Jdlloll 

\illhJll tht, ,.Ylill),,1' liI'f',I.II:, flllf' :;li"uld 1'1'11.)")' lilt' :oIl)V"111 

1]\1:.. 11 III it,,'! 1111l I ,,(LIlJ'I'H:. Till' )0,\,,1".10111 "I :'::1'111),,1' i:. 
f1n:,[, f J.II::il('d wfl h :;I>]VI'1I1 :"'\'1'1':1] t f",v:; to \",'t. ! I ... Ii;))'!'!,] 

1111(1 \,]11111:1'1', 'l'hrcl' I.dlru] j tvl':; of :;O!\'I'III ;11'i: r!r::IJIl jilt () 

the 1;,),j 1Ii',I: l!l JIl':rt';I!"~ llw ;ICClIl'acy alld 1'('1'1'1>.1111.' j b j I J t Y 
of thl' JII,iI:c(I'd llilu,ple vo.1m:t:. Tlie 11I·cd1(· j:; J'('!H1V(:d 
frc.::J I'he lHllv!'lIl. ilnd 11'01: plunger :l.n pulled !.net; ab011l: 
0.2 ldend:!tr'r to 1,<'par;I!I' th(' r;olVPllt: f]Ul;li fr!llll the 
cWlilple \·.. 1111 n po(;l:l·t of ;:dr to be lu;c'd ;1:; a m;'lrk(~r. TI1(' 
ll(,pcll.c i.:; Lh(~n i!:,:aer.l;ed jn till' l;nml'lC!, ant! ,1 ,)-m:lcrollt(~l: 

llliqllot il; \:Jt:hdr;I\'ill, lal:jl1g into cC'Il:;idu",1[J0l1 the V01UliW 

of tl:(~ IH.:r:dIl.!, slllcc t1)(.: ~;;H::P.1 e in I'JII..~ lJI.'cdJ (: \/i11 bc.! 
compJ(,lely In.lected. l,fLel" the lIct>1I1e 1:; l'elil~)vC!d frcJln 
thl! 6ar:,p1e i!nd priol: to inj eel i 011, I:IH' pllllll;~r is pu] lr;d 
back 1.2 l:!icrolitc:t'D Ln l1l:illjl:li;:e (!V:q'OI',ILj('l1 of the nmnl'Je 
from the tip of the nc(·dJ(:. OhH!1'Ve thaI: lhe r.;ilmp](~ 

occUpLCD 4.9-5.0 microlil:c)~fi 1;1 t!lt! barred of the :;yringc. 
Duplic.::tc Jllject.ions of ('ncll [;.ll:1pl(l :!lHl standard r,!lOuld 
be loadC:', Ho more than a 3% difI.et'(·l1ce 1n arca 11; to 
be (!~:p!!ctcd. lIn .~ut(JI:J,;t:i.C san:/)}c inj('ctor eml be UBCt! 

if it it: silov:n to give rel't'odu..:ibility at lennl: <15 good 
as the solvcnt flm;h teclmiquc. 

8./t.5 	 tleef,\lrCi,:m:lt of: arcn. The arcn of the ~;:lmplc pc·al, 1f; nwnH~ 


urctl 1.>y an (·lcctronie intcgr.-:.('or or t;OI,]C other Bllitab1c 

fan'll of ilT.cn Illt?il5urcmcllt. und prc:liminary rer.1I1ts are rcud 


. fr"l:l a fltilndal:d Clll"Ve pn'jli1rc:d ,W di~;cul)[;ed l!elOlI. 

8.5 Detennln;:tiol1 of Dc!;orptJon EfficiL'llc), 

8.:,.1 	 II:1POl'l',l11Ce of dcu.. rtalnalion. Tlw <1p,;orpti{)l1 f!ffJc.:Iel1cy of a 

pnl'l.iClll;J)' (,o~:,po\llHl C,lll vn!:)' fro:n one Lll)(lratory to ,1I1otlll!r 

nnd nl:;o [,nm OlW balch of chnn:n,ll to .11101.11,,1:. ThuG,:lt J~; 


l1ece,~";ar)' to del,en.llne at lew;\. qIlC(' tlH.'. p(~J:cl'.nl age! of the 

opecifie con:potllHl tll;lt is removed in the dN;Ol"ptinn pt'ocer;!J, 

providt~d the !WlIW batch of chi:ll'f:o"l is ur;cd. 


8.5.2 	 P)"oc(·('\Ire for det('ndning dC!~;orpt:1on eff.icjel1cy, Act lv­

lltcd charconl equJ\'i!] {~Ilt to til(:' <:lmOIHlt 1.11 the fi n:1: ~1(,C­


tion 01 the Gm:lj'l:Lng lulw (100 1111;) 1.!I IiH:;n;lIl' .. t! illto ;1 

2.5 ill. II-Ill;:) 1.0. glil:;:; t'll!lt't f]iJIlII, !>l'n1c<1 ;11: on{! elld. 

Thill dtat"co;.!], mUI;l. hl~ Jl'otn LlH! 1:1II11(! biltch a:; thill ll:lt'.d 
in ol,la:luillg the 11;llllplcs and Cim h.! obI ~dn('d fJ"OI:l IIliuHed 
chnrcoa1 tllbl!ll. The ol'C'n cud il; c,lpped \:l!h l'ilnlf :i.lm. 
A knC\-.'11 amO\ll1t o( the al\al)'te it: injl'c\l'tl ellr.lctJ)' jnLo 

the ..cUvntt'd charcoal \dlh i1 mjcrolHu" IOYLjll!',P, ilnd 
tlw {\Shl' :I:; capped \o,':ll:h I1IP1'(, l'araf11m. \~ll\'ll Ilnlllg an 
llllt.O!aatle :;WHI'.l(· JIl.l,·('tol', t.hl' limu:,],' inJI'cl:t1l: vJal:., 
(~:lPPl~J Idlll '1'(:[loll',fac(·.1 l;l1l'tLl, WI)' he lIIil'U JIl pla~c or 
lh ...~ gllllW I.ubel;. 
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:;j,: 1.111\1':: lit 1:11c:11 (>/ tllrl'o f'lll1f'f'nll'nl. j (Ill ] I'VI' 1 'I (0. :.}: •.n: IIII,J 

2i: of till' Id,llllddrd) Id'l: 1'1'('I',qrl'cl by ;!dd Ill!; 1111 /11':('11111 of illld­

J.ytl' ("J,:lvnJr':lt to (Il;I!: Pl'C':"'llt jll d 1,1 IUlr ::;n:;j>l(1 ill I:b,: 
1;('l(~c:I (·d 1''''/1:1. Th(' U'\,,':: II)"!: nllo';:ul til nl;wrl 1.. 1' lit 1r·11!:1. 

O'Jl'ITtll,lJl: to llt;[iUrl' eo':,l,lf'u: ad:;ul:ptjun of LIl,' IUlII)'t.I! onto 
lhe clll.;rn l ,l1. 111(':;(! tul,,,!; ar(' l"('J.l't'J'L'd to .1:; ILL' :;;l1'lplt,:;. 

/\ paral] .:1 bLm!', tllbl' ,;ilPlIld hI! t.n':! l.t'U 1n !.Ill.' ;';lil(' 1.1.11\111')' 

c>:cl'l'l thill, no :~;::~ple j:; ;:ddt'd to j t, lli,' :;Ill;:p] (' :llld 1,1;:l1k 
tu~,('s :u:(: <ic::;orhc:d <tTl:l ;lIl;!].y:~(:tl 1n Ci:;Jct J y the' !jiil.IC mnl1ller 
lIS tile u;:;:pJ illg tulll' d(!!:Cl'jh/:d 1n ~;e(:l:l(J1I 1\.1,. 

'1\.'0 OJ." thrc!'2 r.talldlJnl;; arc pr{:p.1rccl by inj('ctln?, tile 1;;110f.! 
volUll'c of cor:pcunJ :lllt:O 1. 0 ml of ~<1rJ,on <11 :;ulf 1el(' \,,'1 th (lw 
Gamc (;yrin!:c, Iwed jn the )ln~)larution of the f,a:::plcs. TIlC':;e 
arc llna1yz(;d with the Sat;lplCfi. 

If the :i.ntcrnnl st;:ndilrd 1,lC!thod jf; tH;(~d, ]lr('p'll.·(~ cnl:!bl·.:ltion 
standard:; hy un1n[; 1. 0 1,,1 of cal'bon dh;ul[id(: cClntninjng a 
knmm i:i.l,;ount of the intern.::l sta:,dan:. 

The dc~:ol:pt:!(ln efficiency (D.E.) cqt:n][; the .:lvernge weJ[',llt 
in II!/; n~cover('d from the tube Ill-"i(hu by the 'l-lcight in mg 
added to the· tIlL(!. or 

A\'cr<~[:.!: ~~e:ILb_L-<'!::'':::.L!~:.:~~. 
Weight (rng) ndd<.'d 

'rhe dcrwrpU,ou eff:lc:icllc)" is dependent: 011 the lllilollnt of 
nna1)'t(' co] h~(:lcd on tile charcon 1.. Plot the dcsorpt: j(Jl1 

efficiency \'CfGUS 1.'eir,ht of ill1a]ylc fC>illH!. TId:: C\Jl'\'e 

is used in Section 10,4 to correct fer UdGlWI'I'i.oll l(l!~!;e!.;. 

9. CaUlni!l:i Oil "nd St:!ndanh;-- ..----~~-~--------

It if, COll\'cnJent to C}:JlI:C~;:; conccl1tt";1\:ion of: stnnclan:" in tl'rl:lIJ of 
tllg pcr 1. 0 1:',1 cnrbcll ,U!;ulf:lc!c I hce,IllI;{' '[1;,~:,p10:i Ilrc dl!:;orhctl j n th1[; 
Bll'(lunt of cnrLon disulficlt.:. The density o[ the OI1!.lJytC! if; lll;(~d to 
C011\'ert l::g into microliters for CiU;Y lllca:;U1~('m','nt \d th n micl:ol it Pol: 

syringe. A 5cril'f; of stonckrds. varying in conccntl'alion o\'c'r the 
ran1:e of fnlt'rc!;!. is prcp;lI:ctl .md ':Il.:!lyzed lInd1~r t1l(' "am!.'. GC cond1­
U,on!; ilnd dllr jn~~ the same U.me perIod iJ:; thl: mt1:ncMn :;al11ple. Curves 
are established by plDtt1ng concentration in rog per 1.0 m1 verUU9 
pC.it: an::}. 

For till' tn('C'rnal ntantiard luet.hotl, U!w cnrbon ·,;l:;ulfide conlidn1.ng a 
i'l'ct!('!('n:!nc'd iI:Ill)Ullt of the illternal ~;tnl1tl,1I'd. The intcrlllll ::t;llldard 
COllC('nt l';lL:ll'll tw::,d \lilS llppro:dl;latcly 70;~ of the COllCl'I1t:l:'ltJon ilt 2X 
lhe /:( an,latd. 'fhe' analyl(~ cOllct'llll'at::loll jn Il1j per Illl ls plnt l('d 
\'C!':iU:: tIl(' area r;II.Jo of the atlLllylc (0 tlwt :l[ the illternal ::Landal'u. 
NOll~: \':I!I'UI(,l" till' N~terl1111 nl:llldard or ill( 1'1"1:11 Iltllnclard Ilwt.hoil i:: 
\I!:('(I, :ll:mdard ;"JlutiOI1!i !lhOlllt1 \w 1l1l!l])':~I'll ;t.~ tl\(, :::IlIlC Lilllo tll(' 
IHllnph! Ilnaly:du 10 dOlle. l'hjr; \.,:ill ml1111~)j.i'.C llll! ,,[fect of V':ll'i.'IChll1u 
1n Fl U l'l!uj'onne. 

http:conlidn1.ng


).0.1. Hf'IHI the \I.~J l:hl. in tlJ;. cnrrC'::polld j llli tC) tHICh IH'lIk Ill'vrt (1"0:.1 

,1I\(! ulnll!!;.)"'\ curv(', tio vo] 1l1;1C' con~('ct: J onr; 111:(' tlt!(!dc:d, ),.'('11\1::(' 

the! IItnndanl e\1)"\'c :I.s k.1led 011 1:1,: ppr 1. () Fll cilrboil rlJ I:tll f j, •.!l' 
and tlH~ \'ol\!l11~ '01' tlill;:r·lf! illjected iD idcnt.lc:ll, Lo Lh,' vol\llrll: 
of the Gland;l rdn Jllj (:c led. 

10.2 Corrccl1.onr.l (01: the bJ.;mk l:llII;l be nwd(! for each sampl", 

where: 

roB 
mg 

Rf!ll'plc '" mn found in front fiQct10n of !H:lilplc tub\! 
blAnk" wb found in front [lCctiOll of blaHj, Luhe 

A f;jmilar Ilroccdurc 1.s follo....ed fOl~ t·:II.:! Lacb:p scct::!on:;. 

10.3 Add the a~ounts present 
the same saq>le tube to 
sample, 

in the fron~ nnd b~ckup section" of 
dctcDlline t.,C; total \>wi!';ht in the 

10./+ [{pad the (!ct~orpt:lon efficiency from the curve (Ree S(!ction 8.5.2) 
for the ilmount foune! in the front r.cctlon. Divlde thG total \>,(!leht 
by this desorption efficiency to obtain tJIC corrcct0d me/sample. 

10.5 

10.6 

D.E. 
1'h(' cOllcc:ntr:llion of the al1.:J.lytc ill the n:ll' Si\1l1ph~d can be ex­
prcs:;ell in' r.;g per ell Ill. 

mg/cu m ~9Il.:i~~:.1~_(Lt?g__.0.~E:!'c':X :I.(~.IL1.Q:./~ L.x..J0.0(L.J LLUlU.d.s~_.l11)__ 
Air Volume: S;ll:,p.l.::d (lJtcn.;) 

Another method of c~:prcGsing concelltrat:!.ol1 :in ppm (corrected 
to st'Lmuind condhionr; of 25 n C and 7()O llun JIg). 

}' 

T -
2~.45 Of 

H\~ .. 
760 
298 

prCH:JIU'(: (m:11 lIg)' of ,Ill: V,iIOp] cd 
tC11lpCrntllrc ("C) of :1ir tJ.11llplcu 
molar Volllml! (Uter/lIloJ...:!) nt: 25°C and 
tn01C'ClIlilt' welr-.ht 
otolltl:u:d prl'I;:,ll1rC (llUn Hg) 
Gtllllllm:d tempel"<ltllrc (oK) 

760 IlIIII IJg 

. . 


S376-0 




J1.' \,'illl", I .. n. pI II]. "/1 COIl'.'I'!!' 1'111 (jpl I lid :.',1'11 t:,·, 111111 fol' 1 III! 
I,llillynlli Ill' ::I')('(',ll'd ::1,]\,\'1\[ \';'1111\:1 JII tI", Illlhu;!.rlnl 
111t.lfflplll'lI'." !.:.i':::.I>_.J,'.':,I •.. ll)'ll.'../.:;."::.': .... ..:,L•.• :S.l.: :t.I.J (llnO). 

11.1. n()(!If:"('1l11111on or HIO!:!! 
Uo, C/lC-Y!J··'l/j-!j!). 

VlIllclllllor, 'j'(~l!lll, 11'10::11 CUllllllct 

11.. 3 Fill;;l l:r:port, Hlmill CI)lllrnct. l!;i1!-')9··7J.-31, "Pl'rBOllal 
l'uliip for Cil/lI'coal Tub!':;," SCJlt(~I;lb(,l' l~i,. 19'12. 

S;lmplt'r 
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f.~llh:tt:l;1CI.· 

l\na!.yeJ.cu.l ~!cehod 

A kno...... n volu:::!e of oi:: in drmm through a ci1'l.rctlal tube to tral) the. 
octane vapo:~5 pr!;sent. The nnalytc is desorb(.:d fror.l th" charco:ll 
with carbon disulf!~e, and the su=ple is s~parnt~d Q~J ~n'Llyz~d using 
a g.'J.~ Cl:=O::"':lCCg:".1ph with .'1 il;:.:;:e ioni:!::ltion dr,tector. ';.'he =ethod i1;~::; 

been'valid2ted over the rann~ of 1050 - 4403 ~~/cu 0 for n 4-1itar 
sat:.'P1c at 20°C and 758 !.Zl l!~ Cltr::osph8rL:. te::lj'l!:;;Ll.curc and pressure. 

Sa~pling Equir~~nt 

A calibrated personnl fl8opli.nG pu~p ...hoGt~ £1m., can be deterr:dll~d 
accuT.."ltely, .=.5:::, over th,! :::<ltl;;l:! 0.05 to 0.'2 litc!r!; per I,d.nut!:!, 
plus ('.h.'1rcoal tt:be c{):ltainir!1,; t .....o !.;cct.tans of 201110 rr.e::;h activ"Ccd 
chnrco.,l SC?iu:atC.'c by a 2-rc:u portion of urc'ri1ane fDa:!!. 

S:.u£pla 51;:0 

A !l~r:1pll! size of 4 litE:rn is recol:::::.endc'd. S.:J.p.:i,lc.:1t a fioH T."l.tc of 
0.2 	lit~rs per cinuta or lOSB. 

Sampling Prucedure 

1. 	 Ir::,~cJiat.cly b(~ron! l.:<:l~pling, tOlE! C'llds of the tt:bl~ ::;hOllld DC! bro!cc:n 
so 'll~ to provide ;:111 opening ilpprm:J.~at:(!ly on('-half the internal 
diD~cter of the tube. 

2. 	 'Ihc 131:1.:l11e::- section of charcoal in used as a bnc.:!,-up .:lnd nh(luld DC' 
po!.\it:l.onnl ll(;arcst the ~;'U:lpJ.).ng pu:np. The cha:::co;d. tuba should D':! 
plm'cd in ;~ v.:rticnl posH::on during fj;:!:;pi.in~ 1:0 nvoid c:hanm:lillf'. 
nnu 5ubs'.!q·;llmt prl:;:;3tuH' brL':1kthrouI,;h of tl:e analytc. 

3. 	 Air beirlg ~i:l.:::pl~d. should 110t be pa::;s~;cl l!trou!~h any hO(;H or tub ins 
before Cl1tl'::illg th.:~ charcoal tube. 

4. 	 SeL the (10·.... rate C~; occurntt'ly ilf, pO!J5ibl(~ In:lnp, tilt' f:lam.:f:\ct\lrc'~ I:; 
dIrect icr.:;. Ht·\:.or(! t.1l,! t: t.!;::?c>r:lt\!rL~ .1t~c! prp:;~jl!re "r the :1 t;;-:~)t.:>h\:'r'.· 
sa:~plt'll. I:' tb! ;Jr"::~;:jur('. rl.!::l.:llng i!; not ilv~d.lilhh·, rucord the l~l\~V;l­
tion. I( the i'u~~p in :1 lll': fJo~ raU! 'PU::lp. lil~t tb,! ~ppr()::dl:1:1te !!.O;J 

r~ltc unu r(.!~.¢r.! t.~\I.'! lnil ~ill :md fIn:!! COllnt:l~l: r.C~ltang. The sa;:!!Jli.: 
volut~· :!.:, ();,~t;\~:~Ni hy ::.ulCi;:-lying th.-.~ m.::;~bl~r ot coullter ~;t:rok(.\a til..e::; 
thu cC/:1tru:w i:lctur. 
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5. 	 'riH' r:l::U"COd 1 td:~'[1 Hiw\l] d 111' e:,n;l':'! \J.i th \hf~ :11:;;;11 1.:~d p] :Iolt ic C;;I1;: 

:ltl'::.fHll;..!tt!ly :~l t·Cl" ur·::~Jl1~1~,~. !!J!ik~,n:.; !'apt~ j,!. l:ht'~ ..;):,1:{ !ltt It:able 
fII:I:::t":.t:::ll i:"r Ill'd.Ju;, t.!H.' tubl:!J. Un::".:r. 110 c1rcu;,:.'.t i!.IH.:(':l flltOllJJ 
rubl)l,r c;:tJ:. 1.. ; uBed. 

6. 	 Dae c1wr::o:J.! tt:1)i~ nhOl:1d be h:!lldlui in t!ll! n;\;::r! ~:m:h'r [1:1 tlH! 
f;1~c.plc tlJb''''!:J (hr·f~a~:t Bf~i\l, nnd trnn~q;ort) ~ e:~cep( {or l:)c t;1~(ta~.~ 
of 11:1 air f-;;;.::-.plc. Till:.; tube Ilhou.:'d Ill, la:"ci!!d ;"~; li blank. 

Speciul Con91deratio~ 

1.. 	 \r.--:(:rc t\.."o or r:n~c cCr."!'ouncs :;re kp.a~"t·;l or ~Ufl~)::ct{~d to h(~ preS(!!lt 
in the eo!:-, fJuch in£Qn.~3t.iG;). inclLI(:i:;:;; theit:' !Juspectod iciel)tltLc:3 
ohould be trecsQittcd ~ith the sa=?le. 

2. 	 Due to th~ hiz.h resist[ince of the ch~",;:-co;Il tu::'(;!. thin l3:l'!:l?linc; 
~t:'lcd pl;::cecl a he~vy load on the sar.:?l!l!~~ pu::p. Therefore, no 
rore than tc:n charco;,l tube !Hl.."::l?lc5 9houid b~ takcn Hithout fully 
rechaq;i.nz thi! b ... t<:crj'. 

3. 	 If high hur:::idity or ;;ater mist ia present, brcakt:n:ough volu;.;.!! 
can b~ nGverc]y reduced. If cOlldcl1satioa of ,,;:li:;::r occurll in cw 
tube. t:he st.:ost;:.nce ,,!ill not be tr.:lppca qu~mtitat.iwdy. 

4. 	 The deso!.1't:ion efficiency of cha::,conl varicn iroe batch to bat:h. 
Tncrcforc J all the tubes used to coilcct [i set of s::u::?lcs shouJ.d 
C:U:1tL• .in ch:lrcoal i:co:-:l the Sii!~:! bat.ch. Several u~used charco::.l 
tubes ohould accc;::p",:lY the oa:::?les. Info::-::~.ation 0:1 tha b?,t.ch 
nU:::Iber of the; cbl):coal must be supplied. 

A bulk sez:pJ.c of the suspected co;::~)o\l~d 8hould he nt:b:::::!.ttcd to the 
lc\horator,f in. a. ~~l(,!s!J contClinc!:"' "Hit!l n. Teflo!1-1:!.!1.~!d C!lp. Label of 
the bIJ1~:;. s<l::::plc 5liould I:!3.t.cn air 1>2:::;>1£:;8 for 1.d!=ntific::!t:'..on purpos~,s. 

Capped c.harcoal 'tubes should be pac.k~d ti;htly and padded before 
they a:'(~ shi?iH!C to ! . .li;)1r:li~e tube brc.:1blg!; during shipping. Never 
trnIl:." ::>rt. !:'~'lil. or ship the bulk u::!'oplc in the oa!:le container il3 
the {,.;::,ple or bl.mk tube. 

Referc!1c~ 

Octane. !\IOSH ::-:<.!tilOd !io. 5378 
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O:-;IiA !]t.mcarc!: 2350 mg/cu 1!l 

Che:::!i.c:!l tlO.;c;d for 
vali:;:,tiou: Oetace, Aldrich 99 + ~~ Gold I.c.t.t:!l 

Proece:..:re 

The general procedure used is dcscribcc. ir: NIOSH g~t~lOd No. 5373 
which l:~;:; be!.::":. acap::E:d h:o:a l'!'G..!~ 127. DC::;'01:1H:io;, efficiency tC!;tH 

"ere cun<', ;,;.t 0.5, 1 e.nd 2 tice~; the OSrL\ s t.:J::!G;:, rrl :JY sp j king \.l i th the 
appro~)::-iate V(J~_t.:.r.:e of octane r~pr!'!se'!1t~c:~ in a 4 liter air su:::~ple. Th~ 

charco.:!:!' used '.las Lot 105 activated coc'Jm~t ch2.rco.al supplL:d by S;'-:C, 
Inc., Pittsb~~Zh. Pa. Spikin3 and d~sorvtjon tests werQ dace in the 
2 cl vl~J.s m·,:d ...... it~l tl~e VL!ri2.11 ~'~odcl Boao <1utC:::,::ll::ic ;,,3o?lE; injc~tor:. 

Gas chrcr:a.to~.::i!?hic al!alys!!s t.:ere aone 'f1ith this autcs.:l::-!?ler u~ing 
nOllU:1e c':l5 internal st:andarcl. ut!'Ca:.ls of the cn31Y:.iis prOc.eciUT."2S l:'..ay 
be found in t ;u:! Butyl Acetate St.7 Bad~up Data Report. 

¥.ndif iea tion 

. There ;;",re no coc!ific2tions of P£,C,";1 127. 

GCiJer<ltion 

Test .~,t!:'oBph~re s:3~,?lcs at: n conc(>:1tr:::tio.:1 2 ti:::cs the OSHA 5tano.:1rd 
level ~~re GeDer~tcd hy dclive~in~ 454 cg/cin of octane via n syriu~~ 
injcl:::o~ to a cry ;,;.:Lr !;tre~:.t'l flc'..;i::f; ~t: a rate of 0.1031 cu r:!/~1in. 
lite t!";r(:c s~:.:::?lc li:1~S \,7L!re thf.!i'1 ::'-:ii:!i:.:l:'~2d at dil\:~icn ::-~tiCiS nf 
O.23S!i, 0.4916 o.:<d 1.000 to produce the. 0.5, 1 cmd 2X OSE.\ sta:d:?l-d 
test l(!vels. All 6 sa::rple5 at the 3 test 10vd.~i \.'e::e collected Sil::ul­
tnneously at 0.22 liters per ~incte [or ]8 nin~tcs (4 liters). tet~ils 

of the ~;~,:.::::plc geI;.~ration ;,nd collectiun equjp;::",at: may bu rOt!.nd in the 
Butyl ,·,'::l.!late S47 BClCkup Data Report. 

The f.i=st sec.t i(ln of the ch.:lrc~)al tube 'Wa~l fOU!1d to hold 30 L':~ of 
OCta:1C \,;;!cn a te:;t at.:::o5phcre CG:J.t:!i~itl(: 46J.2 w~)ca L1 of oct:ln~ in 
air ~~s s~=?l~d at 0.19 lit~rs ?~r :lnutc illr 34 Dlnure~; b=cakLhrough 
was obsen:•.:C [it this til::e, Le., the conccnll~a::Jor~ of :maly!:!! ill rhc 
efflui!:;t ''';:15 :~~ of that in t:h~ iafluent. The brc;ll~th-:,·ol.lgh data ~r,! ' 
based 0:1 .1 prior l,;{~(!ril:1~,nt. 
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• ,I • 

J!:I7:th:~t'i; tc,::1: [or. !toc:n!"el1cd.ty of V;Ir..l.H:lf.:(':' Ill: 0.5:(, IX • .Ind 2:-: 
lht! O~.;;!.\ st:!:j]~!J:d fQ:: :;;1:;,pJ.1:1,.; :ind ;Hl,lly:;is ',;;!:: nppliL'd to tlw 
dat ....l ior o(;t:.:!nc ~!.!J in HC:[t..;rcnGf! :~CJ. 2. 

Tht! S<i.:::i)J.inr; anl :m..... lysi!; c1 •• t;1 :;:tvc a dd cqu<lrr:d valli,! of 10.9, 
inuJec:(ti.!1;.j lh'-it tiw (lypot!:!.!!;].;; of equal vari:::H:'C! Lay be rL:j.::ctc,J 
at p (prob~biJlty) less than 0.01. The iata for OC[3~e ~ho~ ex­
ce1lenc prec5_;;:i..on. Therc[on', pouling HJ.1.1 not introc.:\lct! si~;nif.i­

Ci!nt {:rror. For thi::; reason (V,n is ci2lcu] iitC:Q. on L!;C! noo.lr:d data. ... 	 . 
The 6tati~tic;:.1 p:coccc;;.rcs u~3ed are: clescrib(~cl i" Reference 1. 

CV :.. 0.0039 cv = 0.0321 CV => 0.0595 
1 2 	 T 

The aver<:.(;e l:ecovery of the gcne.rat{'.ri sa..-::ples over all level::; Has 

98.2 ± 7. 8~~ 

~he 	uncertaj.nty in this value was cm::j1uted as follo",'5; 

'.% Uncert<tinty 

where 0.07 is the uncertainty in the generated conccntr~tiun level. 
Thi'f~ Vi!ltlL.! l-;,2~; dCi:cr:::i.ned fron the ilcetutc eSi:e:c::~ in Set D. 

References 

1. 	 Doct::::c~tation of NIOSH Validation TQsts, NIOS!l Contr.:1ct No. 
CDC-99-74-4S. 

2. 	 Backup D~ta Rc?ort, Propylene Oxide, Nu. S7S, p~epared under 
NIOSH Coatract CDC-·99-7/I-I,5. 
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\, Datil Sheet: Oct:mc S37a 

An:11v:. I~.--­
Level 

mo 
<:> 

added 

4.75 

4.75 

4.75 

4.75 

4.75 

4.75 

0.55 

mg 
fo\!:nc 

4.47 

4.39 

4.40 

4.41 

4.t12 

4.38 

DE 

0.941 

0.924 

0.926 

0.928 

0.931 

0.922 

mg 
added 

9.78 

9.78 

9.78 

9.78 

9.78 

9.78 

IS 

mg 
four:c1 

9.32 

9.07 

9.23 

9.18 

9.25 

9.22 

m~ 

0.953 

0.927 

0.944 

0.939 

0.9[.6 

0.943 

mg 
add I'd 

18.86 

18.B6 

18.86 

18.86 

18.86 

18.86 

2S 

mg 
found 

l8.18 

1R.ll 

18.21 

18.t15 

18.23 

17.90 

.DE 

0.964 

0.960 

0.966 

0.978 

0.967 

0 •. :1° 

n ;; 

mean 

std dey 

CV1 

6 

0.929 

0.00680 

0.00732 

6 

O. 94:~ 

-0.00867 

0.don1 

6 

0.9M 

0.009.'.9 

0.0098/+ 

0.008S5 

0.00956 



... ' 

• 
. . . •• Dat[l S\Il!t,L: Oc I ;ttw s:rm 

Sw.lp1lll;~ ;lIld A:l.t I.y ~.~j :~ 

'J't:~,,' l.l:V,·', _......-- ..... _--_... -- Found ------~ -_."'--- Till:en 
.....-~- ~--- ..... ------.-...­

L i l.I!n; In.L;},..;., £.~:L..E-!'~~;~ , 
H~:'/cll..;.;,:..---. ':.:'.::..Lc.;!...2 E!';..c ~~'!:!y_

-~-----

O.~S 	 4.09 1,.40 'hOI 1097 101,9 

,~. o;~ '1.33 1,.01 10130 1049 

.3.82 4.12 4.01 1027 1049 

3.96 'I. 27 4.01 1065 10',9 
3.77 4.07 4.01 1015 10',9 
3.18* 3,1.4* 4.01 858* 10!+9 

n ::a 5 
mean 1057 100.8 

std dev 34.8 
CV 0.O.3~92 

IS 	 7.78 8.28 4.01 20E5 2170 
7.73 8.22 3.97 2070 2170 
7.69 8.18 3.94 2075 2170 
7.89 3.39 4.08 2055 2170 
7.77 8.27 4.03 2050 2170 
7.63 8.12 3.99 2035 2170 

n "" 6 
mean 2058 94.8 

std d(!v 14.7 
CV 0.007152 

25 	 16.[,0 17.JA 4.13 1,150 4400 
16.66 17.39 4.03 4320 4400 
16.32 17.05 4.03 1,230 II'~OO 

17.16 17.88 4.01 44GO 4/100 
18.82 19.56 4.17 4690 4400 
16.57 17.30 4.03 4290 4400 

n= 6 
mean 4360 98.9 

9trl dev 193.0 
CV 0.0443

2 

CV 0.0321
2 

:I: 
Tlwsc values excluded fro:u statistical analy~is 
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