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Supptlrt-hon(led Silicones, such us (C 1 1-I . 1Si(1 1 i,),, fill various types of Cht •o l)tu-
Sorh, cats he used to trap organic vapor, from the atnu sphere .The tropped. compound
rail then he- eztlacted :uul die concentrated extracts analyzed In' various analytical
techniques .

INTR1)nl'("rt1)N

Organic 1lutteriais are pfesellt iii die ntllto5 )itt! •e tatll('1' as aero .Oi . 111' 115 vapors .
\';piss al'e generally tilt' muse difficult to rollcct an(I tilt, literature on tllent is scant in
ronl},:a'isIn t1, the infol'nuttion a\ •ttilahle lq1 p;u'tieuhltes . St'\ •e l• ;d revie \\ -S nn ail.

pollutantS arc avaihthlcl -11 , Sums: of Which refer to the S;unpling 1}ttestion .
The c •n hIartion and analysis of organic Vapors . ISpccialIy those of higher ntolttc-

tti :n • weight, can he fairly dilllcult . '['Ilc trouhltS stmt mainly from. the uhi(Iuitotls
presence III water ill the attrtosphere and are aggr(n'atec1 by high concentrations of
oxidants, Sulfur nNidt • . , Nitrogen oxides, etc . Organics of higher ntolecttiar weight are
present in minute ;nnotmts only, and Son1 .e of them call easily (Iecontp('Se . Further-
lilotr, s;ttnpling outside the t •c alln of the hthofntor) tan preSent a(i(litional jut 11)1(21115 .

Yet, the oirg:nlic c(1rltpositilnl of air in remote locations holds eunsi(lernhlo. interest for
val-ifill .,

	

of science .
This paper reptlrts an attempt to develop a simple Method for rollectiotl of

o1;L;tnics frontl air (ot • from other gases), ;t Method \\ •I liclt Could he used at anthient
temperature in renu'te Iocations and wnttltl pfo\ •idc the tuudyst With enough nlateriltl
for se\ •t •t`al :analytical tests . In our case, these tests \Were bese(I on gas-liquid r1irm - lato-
grtphy (( :LC) .

The methods reported in the lithratul •e rely oil liquid traps, told traps, of a(1-
s(Irbents. A special place is ocrty)ied by methods using gas chl'omttt(lgrapllic (GC)
phases, till which Ii-gullies a re eolleetefi . t ; . 1'Ile collected material . can then hu swept

('unlrilLUtiun Irun1 the \JiSS .,uri :\ riculturnl I •a perinlent Stutiun, .11,ernnl Series No . 71115 .
I 'hi, Study wasItindod l,y NSF grant ( ;I'-1 .1,1n, 1 •: I' :\ g);utt 111 . 1,, and n grant I'ru111 tilt, t'nibersity
Id' Missouri'. I(xLcn .ioll I)i\ •i sinn . It ara' ilk() .nhhurtt'4 I, y the I •: u\•i rnnlntatal'I •race St11,.tance
('enter, C.iiutnhia, \Io . Part of this ntnlori :ll Wits prc.cirtutl at tilt' Sth Annll :ll ('I,titt'te oCe 1111 •I •nuet'
Substances in I :n\•i rann)rntnl I Iealth, l'nlunlL,in, \lc, ., .111110, 11171 .

	 • Utttcrinl taken ill hart front\hlstcr' . LIlO.iS .
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into a ( ;L( • 1u111n111 It s • stidde.n heating. This upprntLelt gives cxeellcrlt sensiti\ •i ty, hut
limits tlru ;urtottnt of ol)LtirlLLIilc ill fnt •n uttion .

Oh\'inus acts tritage crntld he ) ;[tined b
'
V using greater anint.nits iii ( ;C. ph ;uls ;tnt1

extracting, rntllcl' t.h :in Volatilizing tilt! cnllcctcd . ;tit- polliltants. The c(1nccntrutcd
a.tr:tcts c'(1tlld than he ;uial, •rcd lid • diflurcnt tnttlnnis .'I•hu snlnhilitius ( if ( ;LCC phases
ill stlitahlu sud\ •cnts, iunve\ •e r, do not generall'' permit such an appru;u II . St1picrt-
huncfed plusses, (1n the other Inuxl, art- nun-exti'[t(t ;thlu per clelinition and shnIII(I lie
\eel1 sttitud fen s[tmplilg . (Short re\ •i c\cs of these litentturc (1f the,1 phuscsr ;ll Ir1 I'nund in
refs . Is alld to .)

To) purlurni Well in tit(,! collcrtinn of air pull11t :ttts, ;t support-boitclccl licllicl
please 5holld idcall\ (a) he pru5ent in gre;tt amounts (\ •cn • high Ina(1) to elftc.'t n11txi-
niu n retctltinn, (h) I)u IN to ((1;1'51 SIT ))pnrt to pcnlit (;Dice gas IIns' • (sampling
rats), (() set ;Tilt m. t•n ntpluw ecllilibralinll of ut;gonir vapors httwten gas rind lit IIi(I
1,h11ses, and (d) he gencrallo, • resistant to attack hF reneti\'u air Itolltttants such

	

s uxi-
d ;tnts, Sill fill' (lit )xidt , TAT' . It huts to he tr11\ • support-bonded . III ennrso, i .c . ex [lit list i\ . ( ,
extraction with \ ;11•i ulr solvents must 1111 to rellm •c ;tn\ • truces nl' polYtltcr .

Vnrintis it lilt erials de\ •elnpecl in Cliff. Iahnu ttors •'"' 2 ' lia\'1 nut this test of S1Jijicit-
I)ililchiIlg . .\I Iii all initial estra(tiun to runto\e n(1n-support-I)nnded pul, •n wr (which
is al\t;tps pt'cscnt to 5(1111' extcnl), the nutterials could tint be ftrthur cxtr :u-t(d h\
sI ;l\ •lnts of \°1•iuus I)ol ;u •i tics in -l,'-li Soxltlet fit- in-hi Gnlclliscll txU;u'tinns.'Hit. lisped
1)ol> •ntor hind \\' ;t% then estinutted frrnn the weight hiss incitt •recl bY • ;t soon heat-
trt;ttnrunt It or ; ; II .

TIT iti ;tl s;tntpling cxpcriments wit] i sit ppni •t-honcled ph11ses N•c t•c cat•riccl nut stunt-
tine+ ago-' . •I'he\' follo\ecd the schcnin. sho\cn in Fig . I lilt' test . cullectinn, and cxtrac-

U

I ig . I . Ill itiLI IrtiiUratIIT*I

	

sot-ui, I'ur CC IILCtl1 ;; nrgallies MI . full C\trOCLitu4 thorn To"um . St l,l,urt .
tnnnlutl SilictuIc. hhusts cnntniucrl in the "trap" . n, 'I'ust cnml,uund S :mihlim; : 11, it Lilt- ISI)III-I

srtnthliug : c, cxu •nctiun .

J .C:hrnuutlOUr„tea (1971) i5 -27
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Gilt procedures, "Tile 11(m .-chu.rt is la1'get .\ sell-espl :uuttufy, bait it should he note(,j that
thesolwcnttist'd Ior eNtfat •t itnl Ilu\\•s III,\f:u•d s tltruugll the trap, in :1 directicnl opposite
to the original gas stream used in sanlplillg . Tile iuntnlnt ot • solvent is held to a mini-
Imam b, • re-cvelingr, and is further reduced by withdrawing only the contents of the
tllI'ec-nockerl llzisk PIT' GI .C, :ur.Ll\'sis and clisral'ding the essentially' pure stllvent left
ill tilt' trap .

I iiese eNpet'ilnents shoaled that it \cas indeed possible to retain ;t Variety of
trolnpo1tnds in the trap, ix. the cnrtridgc cont;lining tilt! supIlort-honrIcd plutscs .
Stat'ting front, these basic. eNperillumls, the present paper dcscrihtS the sinll)lilicatilni
of thu hardwal'c. fof licld s:ullpling, the (lemt)nstfiLtioil t)f ;tn :11vtirul :Lpplir :thiIit\ •,
and the more clahornte testing of collection cificicnrp .

i ll determine utlicienc\ • in the lthoratorV is relntivelp Simple. In tilt' field zinc!
with tlnknoWn compounds, ln) \\c\ur , approaches other that! :L tel'nlin :ll cold-ta'n .p on
tIIt co IIt •e tlotl traII1 at •c Caplet hit' . One a:LS\ • %\'ity' out is to eu]771eft t%\'() V ;LI'tl'id"`t :S ill
series, Whurehy the cNtrart ft •oii1 tilt' sectmcl cartridge can indicate which compounds
have. heull partially and which o71us hll\'c. been totally ret ;titled in the lifst rattrirl e .
A genernlizerl picture of the t\wu-CRT•t l•i dge :approach is <huwn in Fig . =, TIT test the
pt'rf(willam'c III suppot •t-handed phases with this approach, ronlplex Inixtttresof orgall-
ics with a \wirlt t inge of hoilillti points ('1111 he used- Its eNenlplilied hy' gasoline
M' ( , : It, VNIIallst,

in !lost carlridrlr

\\n secona uvIridga
s~ ^ ~T

partition ralio A

nigh

	

suUtlaIlre vol,llilily

	

law
F i~ . _ . SOIL - 111C ul' 1hu rt tcntit)IT of cllmprlumIs ;Ieeoirlin~ to anti( I);INitir hl rl.tiu% . It is :tsSUllItl1 tlint
1N•o iiltittical c:uvill~o~ C .I11LtininM tilt' suplutrt-Iumd0l I)Ila,o, ;tra . ;trrani ;tII ill .arii5 . full tilt •
` ;IS .Iroanl Iluleiu" thruu~h Hunt Cuutrtius cunSULIlt :ununuts uC ur;; :u)ica .

It should he tilltterst it )d that So )Ill(! of the nletllorls nwntinncd in this paper--- •
c .,g' . the deternlination ot'sanlplillg rate with balloons oc the GL.C anilly'Sis With packed
r,)111111,ls --- are Cet'tainly not thu Ant's to (,house for the tltall t1tative nteastlrcment of

(IualitzIti\'c i(Iuntit!Cti.tion of air IToIItIt :lnts, respeclivtly . •I 'hey sowed well, however,
fill' rleiiionlsti' ;ttitl", tilt! capahllltics ;ltltl limitations of the s\'stelll under scrutill\ • .

I':xl'1 ••. 1<I?IIiN'1•A 1 .

Initial r.wr(v •iMC)IIs
Initiid experilnunts wet-C, conducted With the set-up Shut\'11 ill rigs .1 . I n one

experiment, a Ill ixture of the test compounds phenol, aniline, acetophWill ne, anti
IMI)I tlm.lene Was introduced into the t' ;u'tl'itlge fl•onl a heisted bubbles in the first

/ .Y.'In •turrnkt~r ., rt . (11171) 15--'7
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minutes of sampling. Santplinti times were (JO min at either 4, io, of 20 I per minute
of .nitroge11 . :\t ambient temperature, !ell Compounds %%-ere Collected t'il •t uall\ • cluanti-
tati,-el% • ;It the low Ilo%%• r;lte, while on I\ • partial retention %%'as achieved for acetrtphetlctne
at the nuediunl flaw fate . :\cctnphcnnnc was Inst, and naphthalene on l\' partially
retained, at the reign Ilow rate . When the sallic experitlunts were run with tlncoatecl
support (('h r iilu)Snrb blank), nn rnntpounds were retained in the eurtridge .

Another experiment was designed to dcline the time net'ess ;n•t • for extt-at •t itltl
with pentane . After' the! I•out' test cuntp,tuuls listed aboVe hall het •n collected in the
('artrnlge, the ('Hunter-currant stre ;ntt of solvent %%'as tinned ott nad sampleS were
taken at regular intt'rvuls frthn the flask till •oug11 a septurit-type arr :engement affixed
to its third neck . The (,1-(' of thesesientples showed that the test rcanpounds had
transferred to the flask cunlpletelV to to Ij Milt after the cartriclge o~'erllo%%atl,

:\ third tNpet -inm.llt seats designed to shot%- ;ul\-. losses of Volatile conlpouncls
d111'lilg tilt' extl •a ctioll and Colicetltl •a.tloll stt'pS . A ser'tes n1 It 1'elreworhitns Frpill 11-C_IIll ;
to )I-C 1 11-1 n ._ rug%;t('11, %%'e re dissolt •ed in 200 ml pcnt :ule and used to simulate the
extt•a 'ttoll atld coiCeiltl•atir,ll pro'edures . . I akl'll to I .0 loll . the eXtrat't was Cltl•i llnato-
g'ruphcd and foiled to S11()\%• ;Ill\' significant losses .

:I

	

its
Pig . ,; shows a set-till typical 1 , 411 . sampling Iif ( . ; it- exlautst Or tilt! atilloplicru .

Bell & Go ;sett \lodels SY-C-21-t or S1'-C-2o-1 oil-free pumps were connected With

I ig.'3: 'I'q•h ic`:tl ItA-111) tot' :LtillcS}lllei'iC sanupHng. 1'Iw tlcllnted balloon sheirit is used tit roughly
estimate the air Iloir rate for cacti sttinplilig experiment . -

,/ . .CGr,WIa1"K1'., (,7 (1g)71) Ig - 27
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Cajon littlngs mid flexlhlt sttlilless-steel tlihttlg to tWo car'tl'Idgus Containing tju!
support-handed phases, hold ill })lace hV- Sttinless-steel Screens and glass Wool . l lie
flow' rate Was estinattoil by nietlsuring the dianloter of inflated hallonn. attacllcd to
the pump for a Ilivasnred tinge . air' entered the swtenl through a tellnrl Uillipore
filter of .yc pore size, which %%- ;is supported 1W' a stainless-stttl SCI-Cell in a nu)dified
\lilliporc Filter holder. The e:u'tri(lges \\'L-re Chemical l' esclu'c11 Service ' •h I\'th'oc ;l'hntl
tral)s' • . 'I •tiloll is the prcl •c rl'ed nulterial for the packing rings ; it Silicone rubber is
used, it should he c11\'crctl h\ ttIlon tape In) avoid extr;inetnls (1LC peaks . The (-rings
in the Fittings are sonlo\t'Iint less prone to cause trouble . All ( •a jon fittings and flexible
tithing wrr'e I%3 in . nominal, slaking for ftl(ilu set-up, take-(Io\cn, or inttTChRIlge, of
the svsteiii Conlpononts .

Fig . 4 shoWs tilt! sat - 111) used for extraction of collected orgallics from the traps.
The three-necked flask hall (:'Iearflt joints, precluding the need for grease . A higll-
\'acullnl jacket surrounded thee distillation column to avoid excessive reflex, Teflon
tubing and adapter ferrules (Scientific Research Service) \'eit used for connections Via

1 1g . .1 . Set-1111 for' ec1rtu1Ioa of collected air Contan)intits . .lreshly distilled solvent enters the
c a'tridgc at the . hrittnn ;ill(] overflows Ihaac into the flask .

.~. Chruuurhrt•r., t~_ 097I) 15---7
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S\vngt'lllk fittings witll 12 in . tuiu • l-sll-nsiuns, SiIIc l- tlle :c vstvnsitOtis Ilultrll tilt' (' ;trill
tittlngs till tilt- r ;ll'll'nl ;,''l-, lilt' IUttt'r rulllct In' inst'I'tt'Il' 1 . rt'illltvt'cl with ,lit tlu' tise III•

floods in lt • ;: tll ;ln a itlinuto . A brisk till\\' Iii w'I\'rnt . .-Iu'ntauc nr littler lillnith oil
Iligll (un'it\ • cmcl \'i'httility . - \\a s nulint :lint'tl tt'r a1,11rclNinl ;rtrl~ 1 .5 illin ;Iftrt • tilt •

t' ;u'tritlgt' I'\'t'rll,lwt'tl int'' flie Ilask .
']'Ill. In'litnnt' t' .tlari \\' ;Is rlmrrntl':Itt •I i, lir:t in ;1 Ilask ;lull tln'n in a graclu ;Ltc(t

tulr', tit IC!, u ._ ; till In' It's: I'v I)Ii'win ;; clr)', Inn ' ititrl'gcn at tilt • stlrt';Irt' IIf ti it, I1 11icl .
II IIII'tlll-l' crinrl.'litritilill w;i5 I'L'I(111rt'll, tilt' t' .'ti Lt •t \\' ;Is traliSli'irt'ii tit ;t r ;lllll art' tllllt'
Un,l runrt-nu'ntttl \cull tlitrugr'n intriiliurt'cl tlu-i'ugll ;1 S\'rillge nvrclly .

Otllrr rutlclitiuns fill. Snnil'lin ., ;[till tn' ( :L(' ;1nal~'Si< urt- cltscriii,ci l,i'II'\\' tit - in
till- loz;rllnls ti' Fig's . 5--Id .

Getsii/i//r cant c .ar r.r//cr/ra/ .vnr//'/iii'

'I liesi' t'Nllt'i'illit'nts Well' lmrl'cnnu'tl rlulinly Lit inllir ;ltt • till- \'tilatiiit~' rnn ; ;t • still .
it'i't tot rtillortil'n, as cll-tt-1•Inintd 1'v tilt' two'-cartritlgl- al'1't •unrll (Fi ;; . d) with a t •i itnl'1('N
nlist.nro .II [',„;Mil's .

( ;asi'iint- \\• ; 1 . intrilclurt'il to, illc rartr ;(Igrs \'in a Ilr ;ttt'cl I'ulilllrr sinlil ;lr to, tlll .
cult'sla'wn in I~ig . 1 .'I •I n'snulll ;lnuiunt v'il ;ltilirtcl \\'itllin a 1'l-\\• niinntl-s, hilt tilt' Ilnw
tit Illll'71rl-11 \vns lit'llt 1111 lI'l' S II . I llr ( 1 1 .( ;111 ;11\'%Is lit till- twu' IartrILI ;;i' t'Ntl - arts is
sill iN'il Ill I' ig . 1 I,

( •ill' exlulllSt w ;ls s ;nlll,lrtl 1'v cnnnl-rting tilt, \Iillil,i'rc filter Ili'Itler ti' :1 I'unnl-l,
\\'llli'll was 1\i' .n ti''lltti :lilti\'t' tilt' tNI1n11st lilliv ci1 :111 idling \~-1 l)ucigt' lhtl't 'ir siN,
rvliiicit'r ('llc\ •r illvt \Ialil'u. 'I\\ •I , t) •I liral t •~ any,los m •o zluiwn in Pigs . 7 aunt ~8 fit' nul-
tvrinls rr'Ilri •t tci I'ri'nl tln'si' t\vc' r ;lrs Unlit-, tlil'feront cclnflitilms cif tints' :lull tt'nll,cr ;l-
tIlrv .
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Pitt'/110r e.V/)cri1 II'llIS Tri/h cttr cr.rhutt .c/
I •l itse u\In •I'1111IIlt5 woit (1( ow to (1o1111r11sti'n.ty I7asil •I LII\' to ntll :su1Vies tllit

uXtl' ;L, .'tS ul iiT1. Illit'S inilcrtcti 4111 ~lll,lnq't-IurlAlo(1 I111tto1'1als (1)111(1 lot : allil.i\'retl I,\ •
(lil'l'ci •cnt lnulh'titLll illl •t lin(I$ .

(' ;;u • t•N Iru1St oxtr :trts \\trt exanlillvrl 1,%' irnnll,inotl using a CHIC I to
Ill Illhlt'-fnrtlsiilt; I11a%s 5lnrtt'nillutol' t •I ,til,Ictl to a 1'nrl.c ;li'ci {( ;I% rlli'nntutf19T.;tl,ll Via
;L \\ •a tsnn--I:ivnllnln sol, :n°ttI 1 .'1'18'\ • Were I•1Jrtlier ,iii tI -xt'tl fill' sulfur CI nll,utlnth with
a %Ivllrlr Ilnnlt. Irl1nlnlnt'trit• clutertur, alul fill• l,ln,Sj,lini •u S vnt111,Irnncl : with a 111unu
Ill u,tunlt'trir anti ail al k ;lli Ilaino clott'rctit' . Iit ;tnntllvr rxl,crilnvnt, rlllnt'nts frlnnI

	

tilt
( il .(' rrrl11iiiii Utrt.' split lrut%Vt •C Il 1 hint' in111%ntlnil ; tilcl tliiNi t'ltrtron talrttit'c tlt •t t•i ttrl's .
Tilt -split rttil, \\' is st •t II\' a I'rtrisilti S ;1n11,1in IIi ll-tvnll,rrntnrc \'ul\'u situ ;ttctl within
till! rl,lnmn ii%'cn lout olrt'ratt11 frlnn till- outsitlo . A t\'I,ir;tl tlu ;tl-rlianncl 1'In •n lnntn-
grnnt is slln\t'ii in Pig . cl .

f'ullheliutt r,% elrh,rlIii?torl It\`t/r,r( 'a I•/IN)Is

:\lniislrlll'I'c~ rnntalilillg knn\ctl It'\'t'Is of t •I IInrilutttcl li\'tlrnrat'i , ull ills rtlt'Itlt's
fist' thl'lirtilt to r'r,lltrnl . •I •I lt•rul'olt, ;t ntiilll)iit • of tilt-so rnnll,uuntls \\'t'rt' introcliit'vtl
liltn a last air stltalll lo\' it sin\\' .stl't' ;1111. 1)1 Illti'nq'v11 1ri11'gillt,' a Ilt'1Ltt'tl
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I-, it; . I, . tli s caruurtt~Igranrs of (either -qnsuiilit- cnerl,nntnts culh'ctt',I frute II rns streaill II\• two,
earn•iclrcs urrnn rJ in scrics . 2 till gasnlilly initinit' intnulticocl in n nitntgon sU •o;art, vmn-
1,risinM ca . .1Jn I within e Ii . '1 •h t' illontie;II eLrtI'iclgt's CuIIIlIIlit I _ .1"

	

it' I „II .I ;tiiu	I'll t'hnnn~I-
surll :\ . dtrjdn Illiksh . (7t' efon11iti„n .s as in Pit ;. 5 .

.l . ('p ) urul,l •I ;r . . (1_ (1-171 1 15 -- 7
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(r/'. I-,ig . I) .'l ilc cnll('( . tiun train ill ilndtgd the 1)lth1)11 r . ;1 M illil,rwo filtlrr, ttt • r uurtridgus .
a dl-)- ire' teal) Lr tl}aki' :ttltlt'tlts in the la 1), "an-r\ • 714'1 at east', miii littllll\', tIT(-
placed in a Inr( )(I . The rostllts art, Sill \\'n in I'ig . In .

'trut/,liII, u% cebilosIV1rrill cc etainInurtIs
1 n1]1111or of ail • san1111us \t •e rt • Ilrnrtirccl u•j tli tllu set-ul) Shnu'n in I i~t . • ; , I,ntll

711 ('trlllIIIIliil, N I I I a11tI ill tit . I .nttiS, M II . l wlI t\'I,iI ;II ex ;IIIIIIll'S :LIT sI111WII ill figs . I I
Will 12 . 'I'lu • Surund rartridg'cs Ill' tlltt St . Louis s ;unl)Il t •nntaint'd unl\ • trait'. of Illa-
tt'rillls . eNI •e l,t f1w a Ileav ' t•ntltrll)tltln}} if the lust I)C ;Ik fi'nlll till' indtistriol ;il'P ;t,
aj)ltual'ilIg at c•a . 14 .5 Ill tilt' ('111•u111atn)giani, \n ottt'nlllt w ;is . Made! if) ifloiltif .N . the
ti llllintllltls .

fJlGrr ctr/,c ritttritIs
It W; LS 7111 te( I t11at St lllt'tllilt's ill at 1111)"1)horlr S;IIIll)Il'S I?l •a lcs wUllltl shiiiw III,

\\ 111x11 . chi t to tllt'ir rt gtlhLrit\ • of ;ll,lu' :n :uu c in the tonijic i Ltnro-1)x1 , rnnuned t'In nnla-
tngratlls, \gore suspected to ;wise frunl a.n inturartinn of an jnnrganir- air I)nlltlt ;tnt
with the sltl)pnt't-hnilded nctluler\Il,nlCSilnx ;ine. ('nnxclltlt'ntly, very heavy a .1114111lits
of sulfur cllnxlrlt' anti Ilitrngt'il tllrlxtdt' ill air Wilt' hln\\ •I l within 3 .11 tlir'tlgli the r;n'-
tritlges and their efforts tx ;anint-d . Nitt•ngt'n diI)Njdc showt'd nn elIoet : sulfur dioxide
(or its roactinn Imich-its with thu atrn,spliere) caused 1a'aks . Only smelt • (if them,
Innce\'ot, rrn'i'i.'sl)rnule(1 in retontinn tinge to the suslx'rtod artifacts . •I hose rrnnpnln(ls

1g00 110^	740°

	

1?O°
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1qo°

	

so-

	

Tip.

	 4x1	 lxto

7p^ oo= spy

	

4p= 39°

16x1	I

Start

	

Roompro.9.

	

to rparaturt ,

4x10 Attonuotion,J

Fi}t . 7 . Gas chrnnrttt)gruns of Car exhaust enutptrllents colltetetl on t\\ •cr identical wLrtriCIges cun-
tainiiig j . C I „ 11 :, ;sic 1, 1 1 2 !„ un Chrunnusurl, A, tialaplin}; tinin, ('U milt at •to 1/mia .'I'he injuetiolis
represent ra . a .ir, Sec of satnlilin„ . ( :C cuntlitiuns as in Fig . ;5 .
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1*" 1)

rut he rtmn\'c(1 tr')I11 the extt'art, ilui(ttllUIII . I)\ • ('olunln ( •I tronTatngt'al)IIY on silica
gel .

R St't .FS AX 1) I)ISt'i'SSU)x

I litre al .u tWO I)1'()hIt'llls \'t!t :LSSn('i Lte(I Wit] tllc (lcsrrihc(1 techtli(lta : (I rt!t1L1i11Ilk
organic vapors from all' I'll slll)1)nl'L-I'ollclu(1 SIhrineS . Onc, tilt- nrrasloiltll orrllt'1'cilre
If artIfurtS, is t'itt'(t ill] nle(Iiatt'.I\' ;LhtW E' . >,O (lt'I1111tt' ( •( ItII •I 11sillils cnul(I vet bt! reached,
bLIt tills 1)I . ( IN tllt is stihjtt't to Il17'tIIIT St tltl\' nil tIte 11 ;1tt11'U .111(1 the origi11 of tltese
small, but irritating ( ; L(' p taks . Tlw investigation ( I( stll)I)nrt-I)nncltd I)hitscs other'
than tIIv one tleri\•t cl In lilt ortat(t1 •\ •I trirlllOroSilant nl :n' eltlt iclate or Itllc\-iatc the
situation .

'I'ho St-l'( 'n(I In'l)h1onl -- WIiilvlt artu ;Lll\ • Vi Mid he consiclorctl an a(1vantaro in
rel't ;iill t':ISt's---is tilt' Illllitatlull ul the lilt-thud to the IvSS \'nlatllt vO1111)I)11eh1tS(II the
:ttlillIS )ht-rt.. ('t rtninly one ('miler extend the range by crlolill" the c •a rtri(lge, incl-casillg
its Itilgtll, nl' LISillg l)nl\'llll'1 :s with h('ttt'1' rt'tt'I1til)ll rhttl' :U'tt'riStlt's . I I these I11C:LSL11'ts
wt'rt, sttl . rtsslitl, II(Iwt,\'t'l', :t l'rl)I)Itnl \%IItlltt tilstl' in the extraction With pentane .

LN1 .

1
I CARTRIDGE__

SECOND CARTRIDGE

CARTRIDGE BLANK GLIORE SAMPLING

CARTRIDGE GLAP :R ARIIR SAMPLING

R)°

	

IIGR

	

Imo
I

Pi. . S . ( ; :IS chrunuttu .rnn), III cur C\hunst Ctln)p„nrnts c„IItct, •I I •I n :I1"„ ('I,II .I ;Si() .',H „ nn
t'Ilrul,)SIIr1I11' . .tuil'('nu •,I)illIIicIintcnrtritl .oaml .: .ti"„ ( • I,II :LV~i11als .D' I III ) i :Uuln\1'.n)o , h
in ill(! second curtI'll I .o . til)Ill1,IiII into . II) IIntioll Sa)Tlplin . tiler, to min . IIlIrrtinllS rt , prt •, t •I lt
IL12 St •c nI Sampling .. (it' c„Rnlitilq)S : ,i"„ ( I\'-n,

	

nll l'll •t ,n7t,s,,)'I, \\'-I II' . NI)'IIu, i ttsh . I'' it .
. .5 it Uq I .I) . I'/ •r t •s : IIitrugoll III-%% .II) Illl,'IIIiII . I , I I) .
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N'. .\ . A1'1 •: , 1' . \I . 11 •: l .1

ill llon't(I I7\' rlnu'trlltr;ltiofI 1111(1 (r( . x11;1]\'sls . Oh\'lollsll', 11111' t •t llll.(n1111Id III

	

IllglIt'1'
1-V4llutiIit)' tll :ln, s :l,Ill, lu'pLult, \\'lipi(1 ht stlI)jt(t to losses .

Asidt fro lll these. tWe Ionn1lilt-ti Is ur Iinlitlltilins, tilt nutIi11(I ;Is (Iesrl'ilwill I)1'(r\'r(I
to hr a sifill )lt and tflititnt tt'rluliiItn. fill- tilt collection alul nnalvsis of ot ;gnnir. cloill-
potill(Is 1,l Iiiglltl' II II)Itttilal' weight it nil gast!nl]s S\'stt'llLS . Till' 111611W Cll ;1T' ;L(-tVl'iStiI-S
i)I

	

hull\'\' ]() ;[(Is (i

	

sltl)I)nrt-I)l)ntlt'(I sllltrltlts

	

-l1)11 ., 1•ett'lltloll tithes ill (i( • 1 sh'i't.
rl'tt!tltll'ii tulles 111 tit 1111(1 rill - (Illl;ttllgl'aph\', alld, ill ' t •n Ill •St, thtll' IUril-exti' :I1'Ulhlllt\' - -
IllillCt' tllt'lll l'xtellt ilt t' :LI71111littCS fill- sllt •1 1 i1 task . Tilt , plltLSts (' :111 Ilt' list( n\'tl' till(]
ltgairl :nl(l \ \ -e ;ISSlllllt' _ I•roni tiled' heh:l\'iot' ill (1 IA' - that tilt' \' would nrlt inllul -c
(itl •I )i111)tl .itl(I11 I'I'ai'tllllls Its ;1,'t' klum - 11 ti) nc1'1W, fill' illstailtt', (111 fI •t IPRtt'II I - ; ii'hnil .

n . Ivullit'rnuil gas cllrne)nt, grail of car t'xhcn)st t •x tract („lilt' ;1 . .hntcn in I - il l . ;, list ar •
l--t') . Tllv illjtt'tit'n rrhrt • .rnti'I n.5 . ; siC of r'xhaast s ;1ni111in

	

;t Ill I teas split tit a rut in 1,l' er

	

_ : r
11ct)rrt •n ;t Ilanu' innirltinn ( ;t) ;t'lll a I 'M t'11'ctrnn Ca lotln •t ' (IL-it-Cl ln • (11) . CI 111111111 tclnllcr;ltnrr, s1,

I

'file apparatus sit, m-n in figs . .1 and -t is vas:- to asstvtthlt and to ;[(] :tilt to field

snrnpling. It shoal( heconsidcttd, Ilo\ct\tr, ils,lt 1)r ('tilt \'1re(1111, • . Fill' In-artit • : il list' . tilt
(limensil)n an(1 ttlntcnt of tilt r:utritlgt, tllc Iltiw rates, and a \ ;ll'iut\ of I1tlu'r 1mt';1-
nu,tel's shnnld he nptintiztd .

'l'he t\to-tartridgt approach (Pig, a) 111-lived \'alnahie in defining tilt rh ;u acteris-
tics of sanl.pling . Fig . 5 Allows aa chromatugranl of gasoline, tilt original mufti-cnnlpo-
ilellt test I71 .Ixt111't', 1111 LL 1)at'IU!tl (ilA . tnllllllil . It is nh\'Inlls that :L t't -iiil111'1 • R'on1(I flay(
offtrt'(I ninth httttr resnlutinn, but unr exploratnr~ studies %Vt!1c \cull served h)' this
sinlplu :lrl';tngunrent . Pigs.O thrutigh,"shol\ • tilt resultsuf typical cxpcrinu~nt,snmpling
gasoline ;tnd tar till :umst . - tilt :ut :tl\'sis of the sucon(l cartridge cnnl'ol'lns to oxpecta-
tli(lls and silo \\-s the pnlilt of t(IIIIplctt 1'ett'iltloll iii tilt! hl'st t •al'tl'I(Ige to nt'I •t il' 1Lt it
K(WAts index of ;thotlt moon,

T 11c extracts of t :u' txll :tust h -nill the rnrtridgt s pl•n\•u11 \\'(11 suited for diFferent
ts'pcs of nnal~sis such as coupled (C-\IS, and the use of various selective detectors
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such as 1171111, 11111 tn11tttt'i(', AM tLullc, and t,itrtt'n11 capture, Fig, 1) Ilnlllts to 5()1111 III

the ad\UI1tatos [fl' ;I dual (Ictt'('tnl' s\'split in icit'iltitii'utl(lll sttltllt,s . Although thcru is
I1IItdlingr Ill!%\' alinttt tllt'st' al,lll'I ,LI'lll's, tilt\' ;IT'(- 111ulltlnilt'(i llt'I'l' to (It'll 1ni1stl :Ltl' tilt'
r(rtnlaltillility ill' tilt dt'srril,td air sampling IlIt'tllud with \'at'ilnls an ;1l\'tical tt,tllni(ltlt's .

111 41tfill sj iu'rit' sa111111ii1ti, fin ir,u'tlrlllar atttiitlutl w11s tlc\'(Itt'll too tits Illlt,stlnll
III 1'thttiYt 1'I , II('t'tt'(l alllli1111ts . ant I,Il1\' dtics lilt,nl';;ulllt'runlont nl tilt, atillnsll)It'rt' vary
With tilt' \% 'ttllt'r and tilt' tr ;lliir, Itnt tlro WOW tt,nlln'rnturt, tilt rlaittnt anti l,rcs-
Surt dt'nIp I,I' tilt' cartri(lgt', and a nlttltitlldc ni ntiltr lr,lralnutt'I :s ran dl'ttrnIin inlw
IT lurll is actually t(III('rled . Tlu' (-list' nI cal-t'cllaust sampling is similar .

Frlt 4utadnrLlndanI'

Ileplacillor rpoum!

(bpltir n

Fig . Ill . I':Irctr'al (: ;[lot nl't • 4;I,, chrunlatu runes n1 chlrlrina .tttl Top It"I( ;n'lluII iusocticitlos eo,IItttt .l
I'runl a IItIInvl air St ro;ntl II\' t ly ,, c;I,'tri'I os (nlltaillillL - .

	

t'I "„ i

	

1r 11 :, .Si( t . • ., „ nn 1'hrtunnsurh \,
n mush aatl

	

111 :1-. it I ; I / hl IIll I)ill tunl \\',

	

Inosh . S ;unl,ling~ rat(-, t ti I/ruin ; sampling.
,line . t-l, Ill in .

	

'

"I hire, as ill tilt study nI clllnrinattd it\'drnclu'iiI,il insecticides (l ig . It-), wt'
assltllltd that (ltatlltltatl\'t 1'ctantlnil tll a Ilarticul ;ll' C( , 111i1n1t11tI ill tilt- In-St Vill'tf-id .gO
wns indicated it\' its allstlllrt ill tilt! stupid ral'tl'idgc . Ill tilt raSe (If tilt' illst''t'tit'Idt's, all

1 . Cluuuroh!,r„ 1,- (1-171) 1 .5 =7
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SAMPLING uP Alit I't)Lt . .'T :1N s WITH SUPPORT-I ;ON1)I •:1) SILICONES

uIl(litiImal cold trap was used . Due to their Iln\' \'nl)ul' pr'cssure, the quantitative reten-
tion of these ('111nrinntt,(l ll\'(ir ,I' url)uns ill titu tirst ru'tridgc \cas pru(irtahle .

Pinrtlly, Figs . I 1 ;lncI I ; : All AV tv'I)icul eNanlplus of atnlnsphoric sampling . :\li
idotttilit°tliull Of tllu collucto.(l rnntpounds was considered he\ •1 )lld the Scout (If this
explut'ator)' investigation : hn\vevt'r, the rle.crihed tet•1 1nit(ues sluntld liop(fttlly load to
just swell stttdics Of idcntilicntinn •

ACKNI)\v1 •IEUC ;I<MI :N'r%

\\'e :tcl<no\vlodge grAtefully tlue \alurtl)lo coopcl'atiott t :xtuIldud to Its h} • C . \\' .
W llI'wt, It . 0 . .(,EKIIA1tIrr, \\' . Il .\UGICIt, C, R . I-IASTIN(;s, C . ,~ . til :\x1r:Nrla.n, 12 . F .
Ml ,sr:M :\N, J . U . PII:HC'E, and R. I-1. RICE. .

KI :I'I •: 1<1 •: NCI •: ~

I \\', Lr:rI'll r:, The ..arrh~:i ..

	

it l'nllrrhra1.s, :\nn :\rh„r-I IIIIn(>Ilro\ • Scieneo I'uLlislut :rs, :\nn
Ad) , W, 1-1,T),I'll' . 1 , 1701 .
.\ . (' . ti'n :I<N (1C,Iitur), Air 1'r'/lalina, \'01 . I and I I

	

III (IU1,N), .\c :ult •u tic Tress, New
Ynrl< . London .

.; 1 •: . ti :\\virat, ('UC' C'riliea/ lierietr• .a is :lnnlt •l,,al Ch'vnisirv, (1117o) 17 .5 .
'I :1 . I' . :\1:rwn •L 1 .ra< . :lrrrr/ . t'heia . ..,a . Rev ., .11
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('/reur . .4uu.HIT- •1 3(1117 1) IH .

I, F'. . I . .\IIM :\NN, in •I . Sc II( Iwm(11 .1 .1 •: I : (K,litur) . IIrrnrlturh dc/ Lrheasarillrlr/rruhir . VC, l . l.\'I II/_ .
-))ring-or, l4orlin, IIei'Iclhcr„ New \'u-l<, I0r ,0 . I •; In

7 I' . It . ('ICnPo'I :K ASO S . IC .\MIINSI<\', :I nrd . C'Ireur ., 35 (101 , 3) 735 •
..S 'I' . :\ . 14r:t.I .'u .\-NO J . I •: . ti10-sIl\', Fnrln,a . Sri. 7'rehnr'l . . q (1-17 ,1) 1311 .
u I . 11 . \\'I1 .I .1 .\\Is . . •t o rL ('her,, ., , ;7 (101'5) 17_ ; . .
lu 'I' . A .

	

M . I' . I ;IU,wx ASO . 1 . 1 •: . tin ; .n\', :Jail. C'lrror • . 3, 11-1,'.;) Ir1_,1 .
I I I" .'I' . IS(I( I.WI'sx.

	

AN II I- . A1 . NI :I .FI •:N, . •l oin . Ch" W-, 3" (1115-; ) 1,1 .10,
I-, I •: . R, srl:rrIKNS .\Nl' I'. It .

	

./- -'It" 15,1/ea. C1 .uh' . .'I.s ., 17 (1111 17) 1 .17 .
I • ; A . I)u :\\ •N It:KS ASO I ; . K . I(unTOSZ\'NSIU, f . ( ;a s C'lrr„mnlg,r ., ( )et . (Inl,l .) ;(,7 .
1 .1 P . W . \\'ILIJAMS :\NO M . V . I'\1sruAU, .'I'm!, ('!rear ., -1^ (O11,64) -a3' .
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17 :\ . 1)K :\CNILKS, I3 . I' . I<ioTOwz\'NS1<I, J . 13clrrnN . :\ . t1'I)cNNn1 .I . .\NI''I . l ;t'r:u\v :rl .u, Cr'+f,

.)/rlh,ula .-Ill P,411114 / ) Ill . I/V" . Stall
IS C . I< . IIASIuNns, \\' . :\ . :\e .. ,\Nn l . \L :\rcL.,/ . C .'ln„urnn ;.ur, . .5 .1 (11 , 711) •I N7 .
In I'. \\' . KAKA%P:I<, Itese(Nr/r(/)erelr'/, +oral . •hole (1071) 31-
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Ilvall i . .llh, t ; , rioersi/t• n/ ,1/isa„iri. Cu/iirhin,
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