
SUMMARY 

.A method for the simultaneous de& l Zion of benzene and kacc conccn- 
t&ions of 1,2-diimcethane and 1,2-dicbloroctbane in ambient air was developed, 
withtheuseof~chrama~~~rm~aadsclectcdionmtwitoring. 
samples were coktcd at ambient tcmpcxat~~~ on a solid adsorbent followed by 
thumal iksorption into the gas chromatogra~ m. The cbromatw 
graphiccohmmwasmadeofgIass(2m x 1.8mmI.D.)a~dpackaiwitb6%poly- 
mpbenyi ether on Tcnax GC (Crsomcsh). Four tliif&n~*adsorbents including 
pdrous poipers and a carbon m8t&alwercevablatuifottbcartraction 
eBckncy of tk compounds in air. Wnpliug periods can be exknded fkom 10 min to 
sevcralhoussandtheuseofpusonaisampling equ@ment is feasll6l. gampks wcrc 
taloea-at~~tfocationsiatt#~o~~indudingstreets,patldng~ 
carrepaitshops,iasidecarsandinapriwtehoascwitha~onthegroundfloor. 

INIRODUmON 

‘in-tyaus&has~mndlcon~abontthe~~pdscd 
by MMdual biologically active sabstanas in the poktcd atmosphere of cities and 
intbeworkingcnvironmen t.Muchintuwthasbecnfoansedontheprobkmsasso- 
dated with automotive emisskm of volatile organic subst8nce~ The ckvdopent of 
high~xesohttion gas chrom~hic techniques has made it p&We to rapid& 
dcterminecampluc~ofo~csub~~spchasbarocntandscVerato~~~ 
alkyi derivatives, cydic, par&& and ol&ic hy&ocarbcns using frame ionization 
~~ormassspcctrometry.However,traee~~~ofspecialin~such 
~~~wd==bo= anusuaRyobscm&bythemoreabrmdantbyclro- 
carbonsanddofequireamore~techniqet. 



hydroc&osThedynamksofthesystemalsopermitssimultaneousdetef ‘.‘tio~ 
ofamajorwn~t~as~e.Bcnzlamcwas~~~anaIyPdbyothcr 
autbozsaudcanthereforebeuscdasarefkrcn~ 

Thetoxicprope&sofbenzme8rewen documentedandit’issusp&l~ 

la_ expcrsrrre toevenverysma.n~tit&xnayhavel+@3kff~.~n~ 
for tbcse effkcts has led to a recent OSM emergency exposure limit for benzene in 
air’. It is well known that the dominating sources of benzene and other n&m&hane 
hydrocarbons in the open air of cities are automotive exhaust and gasoiine. Ben- 
zcneisalsowidelyuscdinindustrialprocscs andasaqnstituentincommer&al 
solvents. 

Methods of analysis for We and other hydrocarbons in ambient air bave 
been nzv&ed by several authorsp-9. The overwheiming majoriw of the methods are 
based on gas chromatography (GQ with either game ionization detection (FIDY”,ll 
or mass spectrometry (MS)‘fsn_ Ambient air rampks were enriched on solid adsor- 
baits such as activated &arcoaW” or porous polymcr~~~, or by using cryo8enic 
trap@. In a recent application, the photoionization deWtor(PlD)hasbealusedfor 
the direct analyk of bcnzne and allqlbenzenes in city air without prior sample 
eIlricbmeIlt”. 

‘IEe knowledge of ambient levels of EDB and EDC is scarce although EDB 
has been dctcrdnd in city air in the U.SA.“~17 and in Lomio~P~ Grimsud and 
~~~bathnportedthattroposphaicleptlsofEM3innualait&notar#ed 
sppt(lppt= lo-= by volume) which was their detectk limit using GGMS with 
~ionmonitaring(~.OChrauttaors~GC-MSwiththeSIM~ 
or GC with e&ctron capture detection- have dekrmincd trace levels of C& 
W-ted compoands in the troposphere and stratosphere over Europe and the 
USA.; there ane however no reports on ambient kwls of EDB or EDC. It seems 
tbat EDC do not have the “nbiqpitous nature- of many other li8bt halogenatcd 
hydrocarbonsHowever ,ithasbcenshownthatEDCisreadilyphotoo~~and 
itis~thgtthis~~playsanimporEaot~~in~~~cbrcgkdown 
of EDC 

‘Ilhispaper~~aGC-MSmcthodfortherapidand~~~- 
mination of EDB, EDC and bauene in ambiit air using enrichment un a porotr~ 
polymer and SE!!! for detection. 
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Four d.iEercnt -ts were initially considered, namely: Porapak Q, 
g&loo lIEesh (watess Assoc., lMxo* Mass., U.SA.); chromosorb 105,80-100 mesll 
(‘Johns-Wvilk, Denver, Colo.,.U.SA.), Tenax GC, 6040 mesh (AWch, Arlington 
Hcights,lll.,U.SA.)andCacbc~~B,60480 mesh(Supeko,Bell&oMe,Pa,U.SA.). 
The~r~~~~packed~~~~andconditianedovcrnightuPdefastream 
OfbelimTL condxoning texnm were 2W” for Porapak Q, Cbsomosorb 105 
an8.TenexGC,andUW)Ofot~~B.Beforeasethesample~waereaon- 
~ti~for2h.TheSampaetubeswetesoalcd~~p~~ofpTFE. 

MOStSllllpI!tSWCSCtdCQWitllS8ti~ equipmentlUtlliSCllSCthtsampling 
train con&cd of two traps, a 12-V battery- diaphragm pump (NV 75 E; 
KNF Neuberger, Freiig-Munzingcn, G.F.R.) and a flow meter (bubbk meter) 
coPpIcdia~.The~ndtrapinthesamplingttainwas11sedasawn~lof 
sampk loss @reek&rough) in the fhst trap when sampling large volumes of air, and 
for calibration in the &Id by injecting standard solutions into the trap just before 
~ptm~_Hert,oniyllofairwas~p~asitwasfoundthatnobnaZrthrough 
would occuf whew sampling this volume. 

The connections between the traps and the pump con&ted of PSFE tubing 
QmmLD.).~flowwas~terminedbytt#rcsttictionintbetwo~psaadvaried 
between SO and 100 n&in.. Thus, a trpical sampIe volume of 1 I was sampkd within 
10-20 min. only dight variations of the air flow were obsened during samw and 
the sampkd volume was calculated from the initial flow-rate and the sampling time. 
Aftersampling~trapswenvatoilandstorsdin~darkaadcrdryicemrtilanalysis. 

gampling locations were chosen to measure thee&ctsofbothexbaIlstemis- 
SionSaodcvapofativeloS%%%ThUS, measoraamts wen conducted at sites of highly 
and a moderately dense W in Stockbobn, in the vicinity of gasoline stations, inside 
parkinggamgcs,carrepairshopsandinsidevebicksWrafiic.Mcasurem entswcse 
a!so conducted in a private house with a garage on the ground floor. When sampling 
witbthestationary cqPipment~sampletubeswereplaccdata~~tofl.Sm. 

Mass~tographic8nalysiswasperformedonanLKB9ooOmassspco- 
trometcreqrrippcdwitha~~jetseparatorandatcm~~erammlv1~ 
~SIlatOgrapL An ckctron impact ion source was usaL The ionizing potential was 
7OeV~dtbetemperatureofthe~sepuatorandtheion- weSl!IOO.TheGC 
cotnmnwasmadeofglass(2m x l.gmmLD.),sik&cdandpaclccdwith6%poly- 
mphcql ether (six-ring) on Tenax GC (60-80mcsh). 

Tltetrapswexe coasted to the gas ehromatograph via a f&r-way valve 
(deaa volume lOa. Thermal desoqtion was accomplished by beating the traps at 
175”for3miuwithanoven.T&ecas&r gfiSwaSthenallowedtOsopetpthtCO~tent 

0fthetrapanto~whunn,by~tht~for~ffiThrcco~werkept 



RESULTSANDD-N 



t2zttirmion md aample recovery 
Fig. 1 shows the calibration plots for EDB, EDC and bcsmnc. The open 

triangles inustI&te the peak area for standards inja3ed into an empty sample tube as 
descnkdabovc.~~o~inthe~theplotsarerectilinearovetmoretbantwo 
de&es hm just above tite detection limit, with a corcelatioIl coedWent of 0997 for 
EDB and benzene and 0.998 for EDC. 

The sample xecovery at various concentratkms was evaluated by injecting 
cs, standards into traps and sampling 11 of purifxd air. Then, the traps were stored 
indryiceforatkastlhb&oreanalykThe lespome (peak area) versus amount of 
sukmncc is pIot&d in Rs 1 (solid trimgks). Again the plots are redlinear over 
morethantworlrcarl~~mjustabontheQetectionlimit,withacorrelationcoe5 
cicnt of 0.9993 for EDB and EDC and 0.999g for benzene. The razoveries for JZDB, 
EDC and benzene over the concentration range were ml&ted by compisiig tbc 
slopes of the two plots for each annpound.Thiswasdonebydividingtbc~cicnt 
of segresion for the recovery plot by the coe@cieat of rqcession for the calibration 
plotTfre~arcshowniaTableTT,~~witbtEse~fiom~~~ 
-rlrlrinp~gMplingHat.thcpeatrarras~thc~ in, into 
~s#;ondtrapbefore~nfingeredividedbythepeakareasfirornthe~n~ 
sbdard iujected into empty traps. 
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CONCLUSlON 

A method for the simultaneous determination of benzene and trace conceatra- 
tions of 1,24mromocthane and l~-dichIomethane in ambiit air has been descrii 
The sampks were coIkctcd at ambiit temperature on Porapak Q, a porous polymer. 
~p~gperiodsfromesshortas1Ominuptoseveralhourscouldbeusedwith 
rep&u&k RS&S. Ambknt levels of EDB and benzene in the Stockholm air were 
in reason&k agrremcnt with the reports from other cities. The mean molar ratio of 
EDctoEDBinambicntairis3andis~daetothe~~vok~ofthtfo~. 
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