[ Downloaded from ismj.bpums.ac.ir on 2025-12-19 ]

g Th alab g

o S (S-S 0 a5

A Flss bldg Sl 5 (S e ke oKl

(YA skl 5 pog) FI4 = FYV dmis F o,led (o3 5L L

ISMJ 2014; 16(6): 419-427

ol 3 9 0% Juil iigl g oy 3 b 4g2190 (ol o oy 9
gl 50 31 Z1 5wl g S g 34 (BTEX)
O3 3o SO 3 vy 39 53U (SN T gilog S

Y . . . V. *y R -
c 63l ol Jadlnl o palegh gl (63 2 e Bheas (e o
Tosly sk NZCORRIN IR W Josl3e M

37 (Bahe degd (S p sk o &l (g5legls 0aSHls (558 SNl 05 5 \
35 Boho depd (K pole oLl (iligy eaKEls (gl Ciligy 055
33 (Boko dgd (Sip poke o8ls (bl eaSls U] o9 S"

Ol 5 slaonygl f o o o8 07

ANAY/E s B pds R0V i L s

s AS>

Al alie pland 5 (S5 Slwo g 45wl s 1 T OS5 alex 31 BTEX) b8 05 Jol e dl s (O 14
oy QLSS 5 558 00 Lo gl glgn 3,05 (A sos,gl 3 w35 Lol 51 cpi s S1 55 (b mas cp b )3 357 5 BTEX
(SPME) sl 56 51 gl el 5,50 (pa) dowsas 513 I OUS 5 gl gl bl gy L8 0 515 0T b agalsn 5o oo
S Ol 6 S03Ikl 5 SPME s sy 98 (sladigei 31 BTEX Tl Bl g (g 5ltingy anlllae cpl plonil 5 Da L ASl e

Al 2 b slain oy

s 33 SPME ;5 las 5 s 5 kb (551 oz SV (513 5 305 S s 35 198 (sl0&5 god andllas ol 55 1o S5, 5 5 o
At 425 FID 555 4 15 gl 555 ols

oPla s K b b5 0 b amlis 53 1) gois p5 g o ity PDMS/CAR o &8 3ls 0L Jol> mls tlaaiily
kS 505 IS (PP Dy chlE o Kls S s 425 ) 5 ¥ S Fa b ) Gged SILSL 5 gl Al Dby Dide 55 5 el
By oxSe fia 53 p S 9 Sen YECEYNF 5 VFAEAS FPVET 0 NAYYEALY o jiny

A3l (/0 PPM) 528 gl 4,0 Cudligs b 4i0eS L g 0l slgid Slwe d 51 5YL 198 O3 <l Kl 15 S amesS
Bl e Slome a5l feS b S 5 05 1 (g clle aS Il o

ey el B ) gl sl g S ol gl 5 S3L5L Ol e 13 JT oS 5 s alS 0851

C,.&U.@; oA s sg)M g éﬁ:ﬁ f}.l& NiSHE S *

Wl 03,8 el Ol s glaesssl b iy e oS5 b Coles Lads cpl ¥
E-mail: nasimtahmaseby@yahoo.com


http://ismj.bpums.ac.ir/article-1-473-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-19 ]

VPAY il 5 pags /5 o ladh /pa355 dls

s AL

V) A3l e 05 il 5 kS

5 Lol VT 0T sla s, 5l S 38 1S 5bes S
2 IS5 Sl B wile o se
L8 1S sks s NIOSH (las bl o
gl Jias S (A=) a3 FID s 5l stz
oyt ilelier 5 Jed JBB5 (oS80 e pl
oo P SaS 4wl Al Al e o Sl g
BN R (S P N - TP C
Ab o 'SPME 55, gl e gla s,
(Pawliszyn) cys5Jd sl Lwy L sl sl SPME
K3 b5 s (slalamas 3 01 (5,5554 5 gl
M QA A) 3 STy oS i

5JLT SPME gl sy ealinal 5)l5e akex S
Rl OV il a3 3 JT OLS 5w
CBT osle Cdor U 5 035 IV w5 5L O s,
o 4 i 1) OF b (S mhow
Sl Ko 5l ome 38 SIS 5l S
IPEPUR IS WS VY R P U P gl s o)
B O I N o RS IR S EY R P
OF18) Wb o e JUT (5,50 51ul

OLen 5 (LAGONi0) 558N Lav 5 a5 (lantllas 53
oy 03 A5 5 O Bl Sl S8 8 s
CoSa e eSS YYTS PR L ey gy
ol g oS Gladlas g 53 (VY) As 5,18
5 (Ghittorl) ¢, 8 5 0LKea 5 (Egeghy)
YA e O e cl ai § o s 0K
Sl 0 B8 CaSe e p e S e NP
oy 03 O5u b agarlge O 5 sl (V4 50A)

L .JJ.)\J )‘J} BBy ))_}A b Q‘J\M;@,.:: 6\.&@]4

! Solid Phase Microextraction

VRV

S il Iy enSea I ol 511 ST ol 5
LS 5 ol Al e SR Sl b Olale & seoa
caliss ladoT 3 b 5l wsp JT op S s &
) Lpi o s (b5 S b 5 L o M 8
dor 5L BTEX) lsS by J5l (55 O
5 Sexd Slopar S b 3 LS5
T OlS S o3 s b alie pled
glo 53 5 Lol st aeal BTEX
A1 3, s sba slerd 5 S3lasl
S5 (1) o edms U025 Jol sl 5l slge oyl
iy o (F) lis 3 o3lizad 3550 SadM o 5 Lol
05 5m 535 Gk S Bras gy 0 e BTEX
S S A s pimen 5 a8 Bl 5108
Lo gt (slsn 2)ls a8 laesssld s Lol
boagrlse 03 (v gy OB b iind 5 055
ol el aasie () WS e oSS
(F) Ll o Ol es (Vb e o S 5

POl e Ll 5 L sl Al
SF o Slasl s 5 Sled der Sl saae
53 s Sales Ols (S Saes il
Oy Jo1.(F) 5558 (Sysl e 5 ST OLes
R 5 el S v Gl syl
G oS L s oled ol ol 51
SH SIS e S eld O] S sl
(5) 355 o sy Slans 5 055 b So,
el B Gllen 5 Fiske B e
Sl Sl s 5 Sl oW (ol -
O bagrlse 51 AU )l 5o abor 51 50 Olibess
PPM LS 5 ol s 350> (5 5 0) dil

(PSS WOre Gy el g Yy 5 Ve 0 /D

http://bpums.ac.ir


http://bpums.ac.ir/
http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-473-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-19 ]

Yy / CJ’-’-}:'J ] J.:BTEX L» 44'?‘.9" Q‘J',;.A

O Ken g 65 7 poBAean

«(Vopum)PDMS-CAR (fopm)PDMS-DVB
S bl gl g (Y +pum)PDMS
5 Gl okl Supelco oS s

s S eslan

Lo w25 4 gl Al
g;.@;.-nmwt.:,m;@;wj\wmw\ﬁ
(FOUMPDMS-DVB _wx; 13 J ol
(")) (1++uM)PDMS .(voLmM)PDMS-CAR
O3 gl Oln 35 1 b g5 RS0 B ool
G303 0250 8 s L a,S S bl o
G ol A S esliul it pl gl ) )
53 aiged 3B g e Sl O dols 4 s
03 9d>ws 3 C\)5,.;,41 Oley e 350 o fl;u'\ d
Yoo Ay b 5l &l bl Oleg 5 aids V-V
53 lages ayed 238 513 s 3500 46
s ey g Uoas S I3 gl b
Mo aS o5 Jome Sl b e 225 2l 5
(GC) 38 S S5lss ows 4 5 odd

A8 Gy

S22 ga8 SaaS 53 (g5l I hikiul o i
chle L sl oslubad Jekse il
& slp /0 Ve (viv) (Analyte/acetonitrile)
GO las bl e 5 s alo g 31 S
sbakle 5 gl paisi gsbaws ;5 BTEX
SYPY VNE A O3y gl OYF e 5 YET YA AV
BYRTIINR A P AR VYN A RN ICI FRIA T
xSa e e S5 S AP FY VT Y g
S s A A Sl pged 4SS5 S sl
g Al SPME & alevsas 450 (YY) aids Tr

Wﬁj&j%éﬁ&);GCo@m.}@j

o3 doms 53 ol (6, Seill O3 lide Wl anllas

(Y0) sl o (3,15 YY/AVE Ve 2/VY ppb
Sl s gl L Gy sl 4 s L
Rl bl s s JT oS 5 (g Seslul oSt
R W Do Ol g Ess
gliels S sy b BTEX ol 5 5,85l
Sda s w5 (O BS gl S s b L
ol s ileag addlas ol bl
S Ol (6,831 5 s law ses 31 BTEX

A3k e s et Glain e ey

- TRIre

Olies 55 oS ahaie — iy aslas ol s
PP TNSNUUIL) GV IR g P A
YO 43 lea Sl ol paises 5 bl dslas
it OLL S LS Sl iy ey sl
oalizel (535 (§)ls a3l oy S el s
il e 0Kl 58 cxle SKC Jue su
OS5 s 0 slaanS Sl Wl sosl e ln
bt sy adS 0 eslinad 0SSl SKC
GRS PP OISl Op) el s
o s badlae cnl s (s sl (sl
dewse w3 lp (HPLC Grade) —.ls
ST S e oS3 5l 38 318 5les S olSaus
R

sslizal 5,50 (GC) (38 31 S 5les S olKaws
YL6100 Juae Younglin &se 5JGT (ol &
FID lades [2is 555505 Lo ,S 508 cxla
Jsb) DB-5MS— J&W Scientific o, L
e dent /YO 0 (sl e PO sne

Sl il e (Res S +/T0 el b

http://bpums.ac.ir


http://bpums.ac.ir/
http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-473-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-19 ]

VPAY il 5 pags /5 o ladh /pa355 dls

BE ng'l.&:; J:;U E) &.\)15 9 o3l uﬂ@?—\ Sy

() Jlse5) 508 O3 Cljz:.,;l)u.,b-

Kayl p KSE 4 Iga 55 BTEX clake (v Jgu

S N L ) R

ngm’  pg/m®  pg/m’  pgm® Ky g

VYo VAY YaA \And \ \
YYY Voo AR VYA« Y

\Zx As Yo VFE ¥

Y54 YoV SY YYA | \
\YA v Y. VFVY Y

\YY Voo Y Vay. s

AY/O VoV [\LY4 YAAA \ Y
A va \al YAAY Y

\o¥ AY Y44 Yefe Y

VY Vo 7 Yo fA \ ¥
Y. \YY Ave YAV S Y

FEA YY. VPN YO Y

Ve VA oy \YYS \ [
VFO AQ N Ve Y

[N Y.V Vol 14Y. v

YAY K Y. VO F \ 4
10 YY£/0 \YYS YO Y

V¥ ARl AR Yo g Y

Yy qy OA+ YYY. \ \
ARAS VYA \id4 YYYs Y

T q. YA YAAA Y

Y\ Ve YO VPon \ A
e Yy q¥f. N Y

A\ \AA OAF Yo g \ q
vy AF Y. Vo 0F Y

VYW q Y4A 48 \ \

£ V4. AS YoqY Y

Y q Y. L¥4 \ ARl
Yy, VY5 A\dK Vo AA Y

A4 VA Yoo Yy \ \Y
fA. Yyv AOO Ve AA Y

\%4") Yoy VP Yo fA Y

vo¥ [\ \VYAS YAVS \ \Y
AOF Y\ VP YOY. Y

YO VOf (N4 YYY. Y

Jslke 5l s S Lasie bl » L blw
A5 S sl S sl Ol gew

S 24 gei
okl s RIS S edgdome 53 Ak gl alS
ebw‘LWMmM@JJ)JL:S'/OLS‘}JW
Sloa b asds ¥ alS Tanl (6515 pa sad 1 53) 03 gas
@JAQM&(ﬁ}(QJﬁJ[}'}ﬁ}:«J
C\fi&w\ SPME fg .hwj.v 9 ol J.;.LA bli.n;d“LA)T
w38 BI85l S oK devsa s
SPSS )\Jﬁ‘(a): L: laosls .,\.CJJ§ )\jﬁ
5550 V8 il s (USAC ILChicagoSPSS Inc)

S 13 e 4

Laadl

SV gl S Sos, L BTEX clale (g ,:S0510l
B on 3 8 SISl S 5 Ll 6
e b Adl e 0 g 0 SIS sl S S 8
Sl Sl alie gl Spd Slosar «
Obej 5 gl Oboy b 58 i Sl ange Ll
T 2l S LS e O sl Lk

RO PSR I PRve

5 15
&:«@2- salaze! 340 Lsu}.?é ‘_;al.a))( )l Jap\;- @U)
e PDMS/CAR 3 a8 sl 0L gl

ﬁ:ﬁt}jsl{w&aﬁ\)wﬂjéﬁw

http://bpums.ac.ir


http://bpums.ac.ir/
http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-473-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-19 ]

fYY / w}"g ] PL BTEX b 4.4.‘{‘_,.4 O‘J',;.A

O Ken g 65 7 poBAean

USA38 8y 3 AR e e

Eol oliis o5 Joee 5o Al Fr Sl i b 00l
SPGB e 5 e SR
Oae 3l slas B pme 53 Vb Sdews b B S
Sde pl sl 335 b e Jsb Jials Gl
oslital 5550 Wt gad LT (gl 2 ol asli &+ Oleg

Y s ed) 235 13

IFFTYIERGE

¥R

(8ibs) 2155k Glaj o

Cilzs Lol 3 PDMS-CAR L5 5l 050 @bl Ol (F s 5al

AT LS 5 05 Jol (il s O chle Sl

L& ged 3 BTEX clale anylas (Y Jyu

Sldas
BTEX -kle

; LI
Py oqos

o R p P95
(e

YOYe ¥ AV Vary Yo 05
VEIA L YAA 0 5V Yo Ss
oYY \z A VEA Yo O St
A0® \YY YV# \ag Yo Y

5 Oy chls Sle 558 g0 el &S sb0Les
53 A3k S 5 O3 15 i P S e
055,50 VPur) eliaim 0 Slome 350 U anglis
okal Cowdds J:f..lc.» Dlde O30 ¢l (v&{‘fv’f

53 15 s 05 USSP SSke Al e i

C

b & (453 5300 4o

U8 6 3o A0 ]

I¥ajen
Jous 11
As /oo
i 1
Folee 7 —— POMBICAR
Fa/ee Yo - ~—— POMSIDVE
. 2 rOMS
Ya/eo o
afes
.
-.' -.‘ - -" - -
e . ' . . '
. & &¥ 4 -

<
(i) SHlE

Sl b s 5o 5l O3 gl el Ol (Vs sal
PDMS.PDMS-CAR PDMS-DVB

g Al Dl e !

Odewy ol & bl o SPME 554 i
2 aS e Dose b s e b s o 2Rl
s gl Ol ol LS olaylS el
.q,jjf)\}w)ﬁ.s)ydﬁé:\/lj\ O 03940
2 e e e 0L mlS &S sboles
S 3 b O3l L3 aads ¥l e s
gl 0ls e L ol Cosay (6515 4 e
3wl gl Al Ol 5 g Sl aids a5
(Yl 50) 43 S5 omin 25 o 1351

re Fo Yo Ae jae Ire 1A=
(03] s 1 aigad Cabiy s e e

iz 512005 s PDMSICAR b o 5 05 il Oljpe (¥ i3 o
b 3 6 ged SBL5L Oy e Sl
SOl 3 o v gay ol il Glad sai aS
D3 s Gy5 e 3 sl VA B Y (il
S 3y ge dsed pelad a8 sl QLA dol> mls RERY

S olea Bl e b 51l fe Oley e s

http://bpums.ac.ir


http://bpums.ac.ir/
http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-473-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-19 ]

VPAY il 5 pags /5 o ladh /pa355 dls

s bl FYY

adlos opl 55 agrlse dle L oawslie s oS
GAeS i (oo 2o 5 p S5 S VAT
04) wil

s W laly Mo wls ml SO
Al LS5 ol glEed sl SPME s
ol adlas boedel Csa O3 agrlse ldis
Sles Loi (VAR ol es 5 (Egeghy)
OA) 50

o boadlas ol s el Cewsw O3 chle
5> Sl ol ced sy Gletes s

ATV 5 Y8 OA) Conl sdal ¥ J s

@38 Slalas 3 sl Cowssy Oy ke anglio (¥ Jgi>

Wiy ylAae oSl
(mg/m?®) (mg/m®) s -
NE Y odoza V| Vaqy
A% ax odeze I Vaqy
NR” /4 Ehit 1444
ve Y/A odoze L Yoou

ol slis 5058 NR*

Gl 52 Oy lle 6,851l g5, lallas ]
Llazls 55 a3 baip o oy e 1 (658 (slalaes
> 0 5 DhS (GdS Sl s
2 &S Gladlas ool ol R
@S Cose Uy NS Sl Sl )
Ll e 0en 5 (LAgorio) 5, SY Lw s ol
FYF, VP4 Cow O O s s chle &
2 8 el o PGS e e 0 S5 S

Ao o OLES T (6 1S Jldde ot aalllas b lis
2wl bl sl 054 5 BTEX okl
OLes 5 (Backer) o buyi on oy e
ol s palie andlas OF 5 ool ol (g S5l

(\“V) gL.w‘ o lis Q‘j& ‘j,ﬁ = J\}A

Slre A 5 ol addlee 5ppe sbainiy ey
aS ol 034 VE/PEY/Y Laa glas u:<;l.:ﬁ A3 e
Slos Olsue 9 lsa 3 LS 5 d\w}wé\@b

(P<e/00) ol ailis Sers \}m

M alge Cale (¢ So5Il S g pdsm pl e L
2 0556 (x5 kS s ) LB
gl el s ¢L>.u'l Lapse g 3 saS
058t Sl @ ax i b plail 5 b aadllas
L (SPME) wl= 6 3 le';,,q\}fi,e 33
Gl gl Y (55 pa el 4SS (55w
bl elie 11 odts plal [ 53 BTEX
o b glacsle Ghls iy cpl U3 edd ang
PDMS/CAR |5 Jb- s 5 il_o Slallles
ao g oIl b Olgea SWlas 31 a5 S s
<38 slawss 31 BTEX gl Gl el
IY-Y0) ol ol an

oSl plie S s Ol ol G s
33 30 N S e 5 O3l ) Bl
Oy chile Sle ppames il S5 oSS
bugi odd slgdy Sbee um 51 SYL S e
(JOPPM) 525 (glab > il o aeS
oSy adlas Loaslie s 8 LEb s
Do o adlas 55 e a8 01, 5 (S.Lagorio)
e el 0l eslizad b JE3 L (g1 a5y
V) das e OLES 1 (6 i

SKen 5 (GhIttori) ¢, 58 axdlos 55 pumes
Gl 5 Jld J3 L ol sl sy b &S 50
Sle Ul 235 Zise 8 SISSLsS
ol 035 aSa e 0 85,80 VIF O3 agr s

http://bpums.ac.ir


http://bpums.ac.ir/
http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-473-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-19 ]

O Ken g 65 7 poBAean

Llg o BTEX slackle & auls 05y sLj
G s ax s b AsL pase ool b Jas
Solese bl awns oo slandlas b 55l o0 sl
o b 4Bl agarlpe OLSLIS 3 O3 b agrlse i

PIESR ) u‘\z*‘
e S Ol dlees K
oliils gy oSS p e ) el >
P S b Pade At Sy oeske
e 5 o b B g @S L1 g e

References:

chle 5l 5l Ole (gl gme LLISI ioman
e 5o el as (P>e/00) Wil st BTEX
Ipa les oS 55 alaOles 53 (G)ls el gad plonl
Sl il gl LB Bl L el
55 1 3 BTEX Glachle ol i als 45 Sl
3oL Sl slad A3l o oy Sl anlllas ]
Olppe sy Ol ool b L3l o 3L 1pn slad pol
b eoman 3sad jasein |y BTEX L sl 3l ol
53 Lo g Sl ol i sed OIGl &Sl 4 a5
(S s 5, Sl patie Sl 5 s, S
s Y (ool paised anS sl ) a4
s glaggy po |y badised 55 (Ses (5 e 5o
L sl ol 555 5 Soslize bl oyl = s b

L}JLQJ?‘ JJ}J; Bl Q.ilj_..l.u. .V.“,J)A.? d)j@.?- J—<J-’-<i

1.Keshavarzi Shirazi H, Halek FS, Mir
Mohamadi M. Investigation and evaluation of
VOCs in indoor air and public places. J
Environ Stud (JES) 2004; 32: 41-6.

2.Tang W, Hemm |, Eisenbrand G. Estimation
of human exposure to styrene and
ethylbenzene. Toxicology 2000; 144: 39-50.

3.Harbison RD, editor. Hamilton & Hardys
Industrial Toxicology. 5th ed. USA: Moshy;
1998.

4. Wexler P. Encyclopedia of toxicology, Three-
Volume Set: Chemicals and Concepts. 1st ed.
Waltham, Massachusetts: Academic Press;
1998.

5.Boogaard PJ, van Sittert NJ. Biological
monitoring of exposure to benzene: a
comparison between S-phenylmercapturic
acid, trans, trans-muconic acid, and phenol.
Occup Environ Med 1995; 52: 611-20.

6.Lynge E, Andersen A, Nilsson R, et al. Risk
of cancer and exposure to gasoline vapors.
Am J Epidemiol 1997; 145: 449-58.

7.Iran  Occupational ~ Health  Committee.
Occupational Exposure Limit. Tehran: Center
of environmental & occupational health; 2003.

8.Boyd-Boland AA, Pawliszyn JB. Solid-phase
microextraction  coupled  with high-
performance liquid chromatography for the

determination of alkylphenol ethoxylate
surfactants in water. Anal Chem 1996; 68:
1521-9.

9.Chen J, Pawliszyn JB. Solid phase
microextraction coupled to high-performance
liquid chromatography. Anal Chem 1995; 67:
2530-3.

10.NIOSH Manual of Analytical Methods.
Centers for Disease Control and Prevention.
(Accessed in Sep 28, 2012, at
http://www.cdc.gov/niosh/docs/2003-154/).

11.Arthur CL, Pawliszyn J. Solid phase
microextraction with thermal desorption using
fused silica optical fibers. Anal Chem 1990;
62: 2145-8.

12.Koziel J, Jia M, Pawliszyn J. Air sampling
with porous solid-phase microextraction
fibers. Anal Chem 2000; 72: 5178-86.

13.Almeida CM, Boas LV. Analysis of BTEX
and other substituted benzenes in water using
headspace SPME-GC-FID: method
validation. J Environ Monit 2004; 6: 80-8.

14.Namiesnik J, Zygmunt B, Jastrzebska A.
Application of solid-phase microextraction for
determination of organic vapours in gaseous
matrices. J Chromatogr A 2000; 885: 405-18.

15.Tumbiolo S, Gal JF, Maria PC, et al.
Determination ~ of  benzene,  toluene,

http://bpums.ac.ir


http://bpums.ac.ir/
http://bpums.ac.ir/
http://en.wikipedia.org/wiki/Waltham,_Massachusetts
http://ismj.bpums.ac.ir/article-1-473-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-19 ]

VPAY il 5 pags /5 o ladh /pa355 dls

s bl FYF

ethylbenzene and xylenes in air by solid phase
micro-extraction/gas  chromatography/mass
spectrometry. Anal Bioanal Chem 2004; 380:
824-30.

16.Mosaddegh MH, Richardson T, Stoddart
RW, et al. Application of solid-phase micro-
extraction technology to drug screening and
identification. Ann Clin Biochem 2001; 38:
541-7.

17.Lagorio S, Crebelli R, Ricciarello R, et al.
Methodological issues in biomonitoring of
low level exposure to benzene. Occup Med
(Lond) 1998; 48: 497-504.

18.Egeghy PP, Tornero-Velez R, Rappaport
SM. Environmental and biological monitoring
of benzene during self-service automobile
refueling. Enviro Health Perspect 2000; 108:
1195-202.

19.Ghittori S, Fiorentino ML, Maestri L, et al.
Urinary excretion of unmetabolized benzene
as an indicator of benzene exposure. J Toxicol
Enviro Health 1993; 38: 233-43.

20.Bahrami A, Mahjoob H, Asary MJ.
Investigation of Urinary Phenol and Benzene
Concentration in Breating Zone of Gasoline
Station Attendant. Urmia Med J 2002; 4: 180-6.

21.0uyang G, Pawliszyn J. SPME in
environmental analysis. Anal Bioanal Chem
2006; 386: 1059-73.

22.Hippelein M. Analysing selected VVOCs in
indoor air with solid phase microextraction
(SPME): a case study. Chemosphere 2006;
65: 271-7.

23.Larroque V, Desauziers V, Mocho P.
Comparison of two solid-phase
microextraction methods for the quantitative
analysis of VOCs in indoor air. Anal Bioanal

Chem 2006; 386: 1457-64.

24.Larroque V, Desauziers V, Mocho P.
Development of a solid phase microextraction
(SPME) method for the sampling of VOC
traces in indoor air. J Environ Monit 2006; 8:
106-11.

25.Saba A, Cuzzola A, Raffaelli A, et al.
Determination of benzene at trace levels in air
by a novel method based on solid phase
microextraction gas chromatography/mass
spectrometry. Rapid Commun Mass Spectrom
2001; 15: 2404-8.

26.Vainiotalo S, Peltonen Y, Ruonakangas A, et
al. Customer exposure to MTBE, TAME, C6
alkyl methyl ethers, and benzene during
gasoline refueling. Environ Health Perspect
1999; 107: 133-40.

27.Backer LC, Egeland GM, Ashley DL, et al.
Exposure to regular gasoline and ethanol
oxyfuel during refueling in Alaska. Environ
Health Perspect 1997; 105: 850-5.

http://bpums.ac.ir


http://bpums.ac.ir/
http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-473-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-19 ]

ISMJ 2014; 16(6): 419-27

Original Article

The investigation of exposure to benzene, toluene,
ethylbenzene and xylene (BTEX) with Solid Phase
Microextr action Method in gas station in Yazd
province

MH. Mosaddegh Mehrjerdi *, N. Tahmasebi #, A. Barkhordari
FiroozAbadi 2, H. Fallahzadeh 3, S. Esmaielian 2, K. Soltanizadeh *

! Department of Pharmacology, School of Pharmacy, Shahid Sadoughi University of Medical Sciences, Yazd, IRAN
2 Department of Health, School of Health, Shahid Sadoughi University of Medical Sciences, Yazd, IRAN

® Department of Statistics, School of Health, Shahid Sadoughi University of Medical Sciences, Yazd, IRAN

* National Iranian Oil Products Distribution Company

(Received 22 Oct, 2011 Accepted 23 Feb, 2012)

Abstract
Background: Benzene, toluene, ethylbenzene and xylene (BTEX) are volatile organic compounds which
their physical and chemical characteristics are similar. Evaporation of BTEX from gasoline in petrol station
into the air causes gasoline station attendants expose to them. A new extraction method of volatile organic
compounds is solid phase microextraction (SPME). The aim of this study is to optimize extraction conditions
of BTEX from air samples and then determination of gasoline station air contamination with BTEX in Yazd.
Material and Methods: In this study air samples were collected using Tedlar bags and then extracted and
analyzed with SPME fiber and gas chromatography equipped with a flame ionization detector.
Results: Our results indicate that PDMS/CAR has the best peak area in comparison with two other fibers
The Optimized extraction and desorption times are estimated 3 and 1 minutes, respectively Mean
concentration of benzene, toluene, ethyl benzene and xylene in gas station’s air were 19324807, 667+405,
148489, 340+216 pg/ma3 respectively.
Conclusion: Benzene mean concentration is above threshold limit value (0.5PPM). Whereas, toluene,
ethylbenzene and xylene mean concentration are lower than threshold limit values.
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