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Field t:est ot· a portable n1et:hod for t:he detern1ination 
of llex;:1valent chromiu1n in T/Vorkplace air 

111,~xav.ih:nt diromium. C:r(V]), is it huma11 
ca rc :irmg <.•n 1.huf. may hl• prcscul. ju llw 
\~mrkpl.icc ctir or a va rlt~t~· of oci:up4'1cior1c1l 

Sl'tt ings.: Ot:cupatitmill <•xposun~ t<• Cr!VI) hi:l~ !Jceca 
ctssor.tcth~tl wlLI I n 11umbcr of work nctilw'lth:s. im:lmf. 
Jng r11r.tal 31lating. wr.ltllr1g. spr;1y rmt11r1ng. 1;1nni11g, 
crnd ahrn.<,ivr: l>l~1srJng o(Jt'rarJnns.i f~lir.cnt dfor15 i11 

rJir. iJUthnrs" lahoraLOry lmV<! bet'II dia~c.: rr.U roward 
till' ckvr.loptm'nl ;mcl 

0

t'\'alrn11inn <.11' Oeld·pOrtt1hh• 
uJt>IJlods for the on-site mca.,.;urcm<.'lll of C:r(VI) and 
ol.tuir 10xlt mtitaJ:,. Ju \-Vorkpl;1cc ;:1Jr ;md o!luir c11v i­
rmum.•1nal JJmlrict•s. VarimL'i a11..1Jylkal ,rn~lhocb arC' 
in <•xjstn1c~ for 1h1: dc-tC'rmin<1 1"ior1 of ;:drhorm·. 
Cr(Vl) ir1 fL'li:P.d-sitc Jaboriitoric:,, witl1 ctmver1t icm;1l 
lal>orc:1rory it1s1.rumrnrnt'ion}1 r hut r<'licthl<' flclcl­
portablf' 111crhnds uw nr.ti<.Jr.d ror 0,1-~i tt• occur,a­
rJouaL monitoring ,,r 1J11~ !J,fH~cir..-. . Flcld-porlablc 
mNhotl<. ;irr. ,,nr.n c..h:sin•t.l sr, rhal dr.dsJons n•g:m.t­
ing worker pfotr.cfJcm. l'J1gir1t•cri11g c..·omrols. rl<.: •• 
t·;m bt~ m.td~ quickly. 'llu: c:,pahil.Hy for rapid dc..•d· 
slo11-makir1g ha~cd mi field ;iu;,,lysh msulL'i c;,m Jmlp 
to suvc i:n~ts, ({ml ctl:m offers <1 nm;J11s. ICJ il~'i~!is hmd 
lhP.r<•hy prC'V<'lll) workt~r (J\·P.CCX!JCISltf('),, h) ht~XiiVil­
lcfll c:hromium Ira tJ tirm:ly manne,·. 

A flr.Jd-p011"alJlc analytical mNhucJ for 111<:a~urJug 
Cr(VfJ 111 r.1wimnmenl'c1l and workpl~t·c~ ,:1ir s,1n1plr~ 
h;is hl'r.n c.Jr.vr.lupr.tl.ij Thlf. JJH~Uu,cl <.•mploys alkallur. 
11ltr~l"iOJJJl. cxU·i.1<:lio11 ol Cr(Vll from l'nv!roiu11,~1U.;1! 
..iml filu~r mcdic1 usJug (tu ,m111umium .,utfo1c/am-
11urnium hydroxid<.• hum~r 'Jo lutit111 (pf! H)Y Thi'> 
lluffcr lic~lp.'i to stabiJlz{• Ju:Xi>vuh:nt and ld\·11ln1f. 
1:hr<imium 111 solution, IJwn~by pwv1mti ng n:<luc­
lion of Cr{VI) o r oxidiition ol"Cr(ll(). L\l fo11owing ul­
tra~o 11 lc cxtrac..:tlon. hcx~1valcnt ..:hrc,rnium Is scpa­
r.ilcd from rrJv;;iJ~nl thrn111Jum ;ind ot-tu'r r.a<i<>ns Uy 
~o lic1-pha!)l' cxl"rnrtion U!) ing c1 s1. n>r1g .snlon ~X· 
l.h~ugt• rcsJu (q11alNJ1ary ;.u11Jnr. IJuuncl 10 'Jilil'.;1j. 
hol:1rr.tl Cr(V() ic.; then t•lur r.d with ;1rnnw11l11m ~ttl· 
faw/;muuoriium liydrux icl{• lmffl•r from 11"11: anJou 
t.•xrJ1a11gc t:01111110. complL'XC'CI wll.h 1.:i.diµht:nyl· 
l.ilfh..t.Lidt· (Ol'CJ, ilrnl mt•asurc•d hy v lsibl f: ab'Jorp­
tion Sf1t!c:lropl1010m~ll)' Y.·ilh a fielt l-porto1hl~. h~l-
11iry -pnwrf<•d in-.1rumen t. Thi s pn>1:1~dun· wa:'i 
follncl to giv<; t~xc;l'ilerH. rcl.ovcrlc:s for l11!iolulilc 
Cf{VIJ.h !) "I Ile: metllOd is f.i111ple. 1 aµld. scnslrlvr.. 
antl quanlili.ll.ivr.. aud provJcJr.c.; tlw :1hilily for on­
~ilt' workplac,• <'.XfJOs1m• 1uonilodll!,:. A11alyTkill n•­
:,;.ulr:. ;\re olJr:tined withitt 2 hr of smnpJing. 

In I.hi~ stuc.Jy, .i port.ihh• SJH:t·1mplioto11rnt<.•r iictd 
a portc.1blf: solid-pliasc ,~xlrnc1 jo11 111;,1nifold \\'<.•re 
tnuisporwd lo Hu~ ffold , aml rim Cr(VJ) po11ahh~ 
aualyrical 11n~tlio11 wils n~ld h·sfl•.d 11r .:1 fadlil·'r· at 
which .:,in:r.,rt w!'re bl~in;; rc·furhhlw,1. :\u i(11h.1~11iiil 
hygicuc ~urvc:y w;,s r.011<l11nr.tl <.JurJug ~aoding ;md 
S(Jr:ly-painrJug oprrnrJon!). ~nt1 :iir ~mph.:s wc:rn i:ol­
lcttcd :incl nnctlyzr.tl for c:r(Vl} <.l1l-Sile. Sn1ite arc:a air 
s:1 n1pJr.!) Wt're collcr.u.:c1 ;1bow nn c:k<:troplating Limh 
\\'IH•n.• galvr1r1lidr1g of itlrplanr !lilrfs wa, t:<1nd11cl1:cl. 
Tlin•1J typt:'> of rr11:mbrn11<.• liht•r.'i \\'t•r•! 11-.c-d i11 ord1:r 
to comparP analylic;1l n:}ti!b rmrn ttw tlifforcnl fil. 
u:r rrn:<lia. Pnist•.11hxl h1:rl'in at"C' dw n:rnlts from 1hi~ 
indusl-ri~1J hygh:rn• survtiy u~ing IIH~ fidd-port.11>!1· 
n1tthod fo1 llw dc:tt•nul11;1rinn nf Cr(V1} 111 work.­
pl,:1c:c air. 

(b,·.pr.rJJuenral 

5:vi;p!c r.,1/i!:>:"lfon 

;\ir s;1111ph!S \\'c•rc t·ollc,1.cd using 37- mm-di,1111 ftl. 
IP.N lious1xl h> p<Jly~1yn•1u: ClL\.~<.·1lf:'i. with the <.1Jr ju­
lei l·nlarg,~d m I:, mrn ju un.l,~r to si111ulaw Ou: fnsU-
1111t: of On:upaclcinal ~fodidm: {(OM) .\amph:<s for 
ir1l1altJUI<· Jl<1fliculo11t: mi'lss.•i TII<' tt1rN: <lifft·rc•nl 
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l_it·JH:'J of mernhranf: fllt<.'1-s usNI w,:m: 1j polyvinyl 
d1!01itl(.' (PVC) (5.0 )Hll LJOl'f: siz<.,). 2) rnixt'<I cc•llulu~~ 
c~11:r (MClO (0.8 pm pon• .. ,ize). ;11 1<1 3} 1x1lyr,~1·rilllt1CJ· 
nx~lhyl('ll~ (J''l'tE) {1.0 ~un pon: sizt~). All filt1:r mt:<lia 
WNt~ obtaJrwc.J from SKC (Eighr_y Four. P.-\) . Pr.rson.sl 
llr(;(IIJ1h1g1.011<: (PBZJ aswc:ll..t"i an'<1 <1irsm11pks we.:n.• 
collrc;trcJ for 1t1r l<!ngr}1 of 1Jm1~ rcqulrr.d to um1plt'l.e 
till' task$ c,(' inlcn~st wd1tg Ci! Alr 3 st1mpling: pump.s 
(Scnsirl'yne, Clc:c1rwarr.r. Fl.) caJihrnr.1:d to :m airllnw 
rafJ: of 2.o;,; 0. 1 Limhi. i\ll'a s~trnpl<•s WfJm c.:ollt:ca:d 
sidt· hy sid1~ so tJrnt rr~~ulb from difft.rcllt filter 1yp1:') 
could Im cnrnpamd. All air s;11 11plc•s \\'<•re ,·olh~clt:d 
duric1g i1ircraft rnfu1·hi!il1ir1g 1ip1:r;,11'i1,11~. 

:'..1:J:.;:r!ali.; c.md t'ttnipmf'JJi. for arw~~'sls 

ThC' air s.uupl<.'s Wl'l'f: analyzed for Cr(VI} on Lhc 
'iarnc tla.v Uu•y WL'rt! rolletll'd, ;11 the facility al. 
whic:h they w~n·. ohtahH!cl. Siimpfo ;,milly~is was 
n111ducr1•.d u~il>g tl1~ fi,llowi11g dwmirnl!i (n:t1gc·nt 
gr.:,de) . v.liich \\"C'rt' pufChas<·ti from AJtlrich (!'vtll­
w;mkc:e. \~1l): Cr(VIJ 1005 µg/ml. .sU:111darc.J: am1110-
11iu111 f.utfart• (~fl,hS01. ctmrnnnium hydroxiclt'. 
1':H.:OH: l.:i-dlphr11ylrnrha:.·Jdr: (Ol'CJ: ;1r.e1onitrilt•; 
arid :17% JiydrodiJorJc: c1c:ill (!ICI). l:ltnt~nnic r.x­
rrnnJon of ;1ir rillcrs w;,s pt•rfurrnt•U using it Soninu· 
11:i-V, Gfl.flz:,.01iiralor (Sunkor. Fiint1ir1g1!;,tle, NY). 
S<.11itJ-pl1a.'i(• 1:xtr;,1c1ior1 (SPE, or ull.r<tSUJllc.il.ctl <.'X­
tracls was p~rforcru:d using.:, Supdrl~o.m1 .. ' solid­
pli.tsc 1•.xum:1·or (Supcko. l:ldlc·ftmll~. J'A) .tltttt:hc-d 
t<J tt \liiCllllm 1nu11p (G.1.\t. H1:nto11 Hu,hor, ;\,11} vi;,1 a 
prt!~!)Ul'I' 111c:i·<'rh1~ \':1lv1.: . .S u·o11g ;111it1n t·xch;.,ing<' 
(SAE!.} c.iarJ<lgcs (Supclcu j, tuhc slzt~ :i ml., c:uusi~tt:cl 
of :300 mg of qumt•n1;1ry amluc:-1.>1,uclt~d f.llJ<:a sur­
hr.111 with Cl· <1s th r. rounterion {capcu.:iry 0.2 
mcq/g). A DIU2010 purtc.1hk '>p t•.c1ropli01011wt<•r 
(Hach, l.ovt~land. CO) \\'il!i 11~f:d for sp+!rl.rophum­
m1.:•1 ric: n11:as1m:1111~nt :. ;11 !i10 mn hamplt~ pillh 
1,~ng1h J cm). 

i.!?!msri::ic' 1•xrr1:clf1m of Ol!f'1· sa11;p!t•s 

Fullowi11g 'Jit111plt• cullc~clion, filu•n ,,..·c..•rc n:­
movt•d fro111 llm sill!IJllirig 1:L1s~w1.les .trtd plttn:cl in 
l :i-1111. plit'>lir c·c11trift1~~f: 1.ulH'.'i will! Sl:W\\' 1;;,1p:. (Dl'c­
ton Didtinson. Fri.l11klin l.ilk<·s , :.\:J) . Tl1C'll JU ml. of 
0 .05 .'l..f cl11m1011it1111 sulfott:IO.O:i M iimmo11Ittm hy­
droxide l;ufti.•r !,OJurJon (pH H) wa,:; lr11mduc..:ccJ Jnto 

the rt·ntrJfugc ruhcs t.<Hllc,ic1ing rite: llll'mhnrnC' fil­
er.rs. Thti lrnrnc•r')l•cl t11rr.r snmpJr.., w<:rc~ thcu so11i­
<.:alcd in 1l1r. ul1rnso11i<.: harh for 311 min nl a lt'rnpt·r­
aturc of :J.1-.JO ~c. PIIZ ctn tl :,r ... a .):tmplt•., were 
trNdt·d in !Ju: sam e f:.t'iltiou. 

5oHri-t:h,).':t' c>.:!mr:i,m 

SAE cnrrrldgcs were pl;ir.ecl in lht• inlN porL'i of 
rlir. SP~: 111111t iJ'uJrl ctJJd rouc1iliorn:d by drctwi11g (via 
v:1ru1m1} :1 ml. of dnubly.cJJsl.i lkcl wmt~r through 
llu~ c,111J'idg<.•s. Tlwa:.if11:r, 3-ml. ali4unb of Un: sam­
pll:? :..1JluUm1 s (whid1 JJ;id iwt!ll :.011katl•d) \\'l'.rt' 

pipCllf!.d frrn11 th~ n:ntrll"ugt~ luhr·s into 1lw SAE c:c1r­
trldge!i. Afl 1:r ~iimpk Juadi11g, the t:il1i:1·iclgt:s ,.,.·,ire• 
c1gal11 rlw,c<l with 3 ml. or tlcmhh· dif.lillcd w:itr.r. 
ai1d Iii<: rin~ates discc1rckd. In thiS mm111cr. C1 (VI), 
whic:11 lf. ;inionk at pH < to. wa~ lmHkrJ onto i'ttt~ 
inn t•xt'J1;1n.~e.: snrlw111 withln the 1·;1rrrldgl1S. while 
C:t())f) amd otlwr cation!) wr.re uuretniill'd on the 
i:anrld6C'J. il P.XiiVitl<.•111 duu111ium \Vil!> c•Ju1c~d with fi 
ml. of O.:i M a111r11011h1rn sulf..iwi0.05 Manuno11ium 
hydroxide buffr.r sulu1irn1 hi !no 3-ml. fwr:t ious at ;i 
flow ruu~ of 2 mJ./min; P.luiit<•s W('m 1:olli:cf1:cl in 20· 
1111. scir11Hlmim1 vi;tls. 
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Conc.ntMJOll (Ug/rnL) 

fi911<E 1 Reprnsemutive calibralion line of hexavalenr 
chromium concentr.ition (measured as lhe chromium· 
diphenyfcorb;izide complex} versus aosorbancti (in Db · 
sorbc'J11ce units) ar 540 11m using a portable, balte,y•paw -
ered sp«lropnoromt.'lcr. 

Tahlel 
Area Cr(VJ) concenttatians ••l!mi•etl from air samples 

cokcle<I duriog aircraft refurbi!hing ac1ivilics' 
Cr(VI) ,ooc .. uation\ pglm3 

Pvt MC[ PIIE 
48.7 52.7 37.1 
68.7 73.8 31.8 
12<.J 105 62.3 
C.19 10.3 6.49 
11.2 5.10 11.9 
C.67 7.00 H.1 
1430 1370 1510 
141 139 

1680 1650 
12.0 11.0 33.8 
19.1 13.9 22.6 
1.43 19.3 
72.5 73.0 61.1 
34.5 92.9 63.3 
78.6 138 136 
61.6 62.6 45.2 
HS m 

~!,,)m,,I~ \V~r+:ruUN IMI ~Id e• b.v~t,Jr• 011P\'C. ~ff:r. iulcl l'IH'. Iii• 
err~ ,hnlnl,( ~:u1dln~ ,pro)• p;1i11ci113. :111<1 d,:,:1.1,1pl.:llh)f! 01~r.1· 
rimn . 

Sp,:c1m;:iw11un,.=!:-l~ ;;;:'!;;.\·u,-;.'m<.'!1( 

Ehrnl.c }OlutioJJ:,. r:011l;1ini11s isol;.11.cd C:r(Vlj w1:fl'. 
;.,ici<lif'k<l with 100 pl. of .'.l7% l1_ydrm:hJmic~c1,1, fol­
lowed lw 1.he ;1ddi1io11 of 2 ml. Clf 20 mM lJl'C (in 
t1 c1:t m11[1ih:) co111plC'xing rn.igrn t solution to 1hc 
r.lu(itc:s. Quanrlfl<:,11.imt of Cr(Vl) conccntrnlinns 
wa.<.i µr.1fon11<:d hy 111r:<1surlog the absorh,:1ucc due tu 
clir: Cr-IWC n,rnplex .ir :i•IO rHn lto;ing rlir. porrnblc: 
!)r<.·c:trnptww,ur.tt•r. CnlilJrarlon solution~ consisr­
iug <.if krn>wri i:or1u:nlrnlim1s nr Cr(\'l) \Hm• prc­
pan:d by diluUon of' 1111~ I 00:i µg.'rnl. Cr(Vl) stan· 
chm!. ant.I 1.ht•st• sulull<Hl'i were ust:d w prnparc 
rnlihrntion lhws from which Cr{VI) c:01i1.;~1 11r~uons 
in 1Ju-: filter s,1111pl<!s (il~ pn:pil11:d .iho\it:} nm lei he 
clNcr111l11t:c1. Con1:c:ntr:itlons of r.aJJhr:itlcin solu· 
tious ranged from 0.01 ro 1 pg Cr(\'I)/mL. 

R<.•sutt~ anll <Hsc11s~iou 

J-1g11rc I ~hm.,.s 1h1: Ci1lihr.ttion lln(' or .>hsorha11n: 
Jl 510 t1111 (cluti lo Uw Cr-UPC compl~x) i1S ~. furn :-



Ja~e2 
Slatilti<.11 comparilons for Cr(VI) area air ~les 

coleded side by side during airtrall refurbishing operations 
on PVC, MC[, and PTFE Rten" 

(A) PVC vs MC£(n= 16) 
Mean: PVC= 2381 pg/ml; MCE = 239.0 pg/ml 
Variance: PVC= 269089; MCE = 150618 
t= 0.0955; critical I (15 degrees of freedom)= 1.7531 

(8) PVC vs PlfE(n = 14) 
Mean: PVC= 1511 pg/ml; PTFE = 163.9 pg/ml 
Vari""": PVC= 137616; PTFE = 154466 
I= 1.0091; criticalr (lldegrecs offreedom) = 1.7709 

(C)MCEv,PTFE(n=ll) 
Mean: MCE = 155.l pg/ml; PTFE • 157.9 pg/ml 
Variance: MCE = 135729; PTFE = 167001 
r = 01013; critica11(11 degrees or freedom)= 1.7813 
"The s1a1Js1!e5 applied were palrrd lWO·!i.1mplc, two-shied l-lcsls 
for means (a• 0.1). 

tion of Cr(VI} concentration. The figure shows typi­
cal calibration data from standards analyzed on-site 
using the field-portable spectrophotometer follow­
ing solid-phase extraction. The response is linear 
over a wide concentration range {0.01-1.00 µg 
Cr(Vl)/mL: R' = 0.9997) . The NIOSH Standard Oper­
ating Procedure {SOP) 018 12 was used to estimate 
the detection limit for Cr(VI) . A detection limit of 
0.08 µg Cr(VI) per sample was cletermined,K yield­
ing a method detection limit of less than 0.1 µg/m3 

for an 8-hr time-weighted average (TWA) when 
sampling at 2 Umin. For comparison, the Thresh­
old Limit Value (TLV) for insoluble Cr(Vl) is 10 
µg/m 3

•
13 Thus, the method Is useful for occupa ­

tional exposure monitoring, since the detection 
limit is more than an order or magnitude less than 
the action level of interest. 12 

It was desired to compare analysis results for 
samples that were collected on different niter me­
dia. Table l shows results for area a ir samples for the 
three different filter types: these samples were col­
lected side by side during differe nt work activities 
or processes (i.e .. sanding. spray painting. and elec­
troplating) . Statistical treatment of results from 
comparing MCE and PVC filters arc shown In Table 
2A, statistical comparison data for PVC and PTFE 
filters are given in Table 2B. and MCE versus PTFE 
analysis results are presented in Table 2C. In each or 
the three cases, there is no statistically significant 
difference between the analytical results obtained 
for the different types of filters. This is evidenced by 
the calculated t-statistic being less than the critical 
t-value for each of the three instances in which the 
different filter types were compared against one an­
other (see Table 2) . These results Indicate that for 
same-day sampling and analysis, any or the three 
filter types is acceptable for Cr(Vl) workplace expo­
sure monitoring. Most methods for Cr(VI) occupa­
tional monitoring (e.g .. NIOSH.' HSE.' and OSHA5

) 

specify PVC filters for sample collection. since other 
types of filters are known to cause Cr(VI) reduc­
tion.5·14 However, as this reduction a pparently oc­
curs on a slow time scale, 14 other filter types bes ides 
PVC may be acceptable for same-day field sampling 
and analysis. 

T."1ble 3 shows results for personal monitoring of 
Cr(VI) for different work tasks during aircraft refur­
bishing operations. Hexavalent chromium samples 
were obtained within the personal breathing zones 
or workers who were performing the differen t work 
activities (e.g., priming, painting. and sanding) . The 
highest exposures were found for priming: this was 
not unexpected, due to the presence of chromate in 
the primer coating. The lowest exposures were 
found for overcoating with a gray-colored paint, 
which contained no chromate. Intermediate expo­
sures were observed for sanding activities. Keeping 
in mind that the TLV for Insoluble Cr(Vl) Is IO 
µg/m 3• it can be seen from the data in Table 3 that 
personal protection and/or engineering controls are 
needed for several work activities. since Cr(VO con-
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,.~,3 
PSZ Cr(Vl) concentrations mea .. ed in ar samples coleded dumg airtralt santing and ljllay-painling operatiom 

Ilea Mil. lbL 
(Ct(VI)) 
(pg/Ill) 

Task 
desaflio• 
AIIPBZsarnple, 

(C,(VI)) (C,(Vl)J 
(j,g/113) SO (Jig/Ill) 

44 89.2 187 3.09 1146 
NO 
315 
1146 
96.8 
42.6 

Spray painting (overcoating) 
Primer spray painting (aircraft A) 
Primer spray painting (airuaft B} 
Sancfmg(aircraftA) 
Sanding(airuaitB) 

ND' ND 

12 
14 

·ND: none dctcclcd (dctcclion llmll • 0.10 pg/ mJ) . 

Ta~,4 

134 
75.2 
23.4 
13.9 

87.9 
336 
27.0 
9.52 

50.1 
31.2 
3.09 
3.31 

Cr(Vl) concentrations delemined in am air ~s colecled ruing aimaft sartCing and spny-painting operatiom 
lbu llil. lbL 

(Ct(VI)) 
(pg/Ill) 

J,sk 
desaflio• 

(C,(VI)) [C,(VQJ 
(j>g/113) SO (Jig/Ill) 

All area samples 
Spray painting 

(overcoating) 

37 
l 

37.4 32.8 1.43 129 
ND ND" NO 

Prirwspraypainl· 
ing (aimaltA) 
Primcrspraypaint­

ing (airuait8) 
Sanding (aircralt B) 

18 

·No: none clctcctcd (1l r.1cc1ion llmlt • O. IO 11g/mJ). 

39.3 

68.l 

8.70 

centrations above the TLV were observed in numer­
ous instances. 

Results for area air samples are shown in Thble 4: 
these results illustrate generally lower Cr(VI} expo· 
surcs than do the personal monitoring results 
{Table 3). This is probably due to sampling further 
from the source, as area samples were collected in 
the vicinity of the work environment, but in a man­
ner that did not Impede work activities. Similar 
trends in Cr(VI) concentrations were observed for 
the area air samples as for personal air samples, i.e., 
the highest levels were found for priming. the low­
est for overcoating, and intermediate exposures 
were seen for sanding operations (fable 4). 

111c data shown in Tables 3 and 4 suggest that on­
site monitoring in the neld can give useful infonna­
tion regarding Cr(VI) exposures for different work ac­
tivities where excessive hcxavalcnt chromium 
exposures may occur. Infonnation concerning Cr(VI) 
exposures within 2 hr of sampling can provide for im­
mediate corrective action, if needed. Also, same-day 
data analysis can allow for short-term workplace com­
pliance monitoring. and may reduce costs due to job 
downtime that might otherwise occur while awaiting 
analytical results from off-site laboratory analysis. 

Conclusion 

The results from this field study demonstrate 
that Cr(VI) air samples can be collected and ana­
lyzed on-site immediately following sample collec­
tion. Approximately 2 hr are needed to prepare and 
analyze calibration standards and to analyze Cr(VO 
in a dozen air filter samples. with the limiting factor 
being the number of ports for the SAE cartridges in 
the SPE manifold . The results show that the field 
method is use ful for industrial hygiene purposes, 
since it is sensitive and accurate enough to measure 
Cr(VI) concentrations well below the TLV. The 
method can be used to assess Cr(VI) exposures for 
d ifferent work practices, and offers potential for 
both short-term and full -shift exposure monitoring. 
Furthermore. reduction of Cr(VI) to Cr(rIO docs not 
appear to be a problem when us ing MCE. PTFE, or 
PVC filters for sample collection when analysis is 
performed the same day samples arc collected. 
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