[ Downloaded from jehe.abzums.ac.ir on 2025-07-02 ]

YAE=FVE o o lat A Jlaw VE+ ) Ll chino cutligy cutigo tlao

2 K90 S pholsly 9 PAHS 3 BTEX coalu 33 sl il 9 i)l
SLOLGL )3 (53 )90 dnllos ¢y jiy A g 23595 SO S ol

C)S).Q.m o )9dis S5
Ttk dene TSI e L Glee 3T sdemede (sage

Ol e, ¢ oD :\)'TaKj..}b‘Jm:))_x;-U b rjl;}ng)jLiSaMl:‘wjk@a}ﬁéﬁf)éﬁb‘
d‘j‘.’.‘ th))J LJAM.\.A‘ )‘_)I aK..i.’vb &&'lﬁéj_) J;-U 4‘,’.Ll rj.l&)éj_)jtis amlé g%j.]a:ma}; )l{_}\.’.‘..»‘r

AEN/=E/+D b pedy &L \E-=/\P/PY :allio edly s &6

Gda b ol anllles Sl e b gl 50 St 58 L&l PAHs ; BTEX &Lis 5 L el 51 S a5 a
el 2 S A e S 1SS Selilr 55 01 5 e sla il s PAHS 5 BTEX @bs 5 pslie (5l 5 bl
=y
0 SIVEes ol 53 0T 5 Jise gle el s PAHS 5 BTEX LS 5 Clile i G (613 e (S s, 5 3190
i Sl 23S Do e Vit 500 Gho Jolsh s 5 d s ae b e Sl o3l 3 S 5y oL
SIPAHS o S 5 Jad g 5 sl b snadl e 5 100) aus &1 ssllenl i, SIBTEX obs 5 clle
38 6,8 o3Il DWYEE Lac 5 (gl 5 4503 LB 3 ugby o bes . dd eslizal TO-17 EPA 5kl Sy,

Aol s Gkl 5 S5 Sl (S SE Op SRl plie g el S e St ol 4 b BTEX sl o iy slaasily
3 ohle Bl el cos e 2 0 S S YT YV NN OFY (5 4 o Sles 03l L3 5L a5l s
Al g daome e Sl 35> 1 VL s 3y g0 SLaelKlr S 55 O3y Chle s S s i o3 o3k 3
s Solr sla sl 5 ol 51 alsls o, il dsb 5o Slos o3k Kl (5 13 e sla el 5 BTEX clale
L3 8 s )l e Ll b ey

rian ABl o (65588 Jame S Slame 390 S VL ey 3550 Sollr 4S5 D il slie 15 8wt
dols WSl (5 13 Jome (amar oS15 la it 5 035 G5 S0l gla el 50 o andllas 550 LS 5 ol
SLe e IS L OIS ol ply A3l e agmlse Ol 53 e sla,eloly ahar 5155, €l 5o Slas o3k 5 5L e )

.Q.leﬁjjs.l.au_x;.fﬂ)\.i:jlt_;.&ls)g;:s LBl (555 el s sl 53 e ol cclis (535 sl 5 G50

s Jaes (g oKl PAHS BTEX :(gllS olals

[ DOI: 10.61186/jehe.9.3.279]

Oyl ey e codusl al5TolKitils o y209, Al by pale 5 (55,9LiS 0AKLIS (anny; Larsra 05,5 ,Loliwl 1 Jghamo Ouums gis
CAYNYYYVYY :oles o lols —  behbahani@riau.ac.ir : .-


mailto:behbahani@riau.ac.ir
mailto:dehghanifard@yahoo.com%20-
http://dx.doi.org/10.61186/jehe.9.3.279
https://jehe.abzums.ac.ir/article-1-938-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-02 ]

[ DOI: 10.61186/jehe.9.3.279]

------ oo R e 1555 s Sila o T o 3o slasio sl s PAHS S BTEX olus wble Jal 5 b/

Sl dhoxr 5l Ciles glac b v s G5 SLS 5
308 5 Jom OB (suand 18 b e Gl (s
S VOCS ¢35 oy jrogr Ol ol 53 07 3,5 o0 S50 0 28
Olsiny 4 23l o BTEX ol i ls 5 2 VL Cen] |
4 LS 5 opl Lt e antlid Jlp ST bS5 pax s
oz 3 e Sl s s Lles 3o b 5l gl polie
Jols BTEX " 05 o 198 305 andis 2 s b S
SLS 5 Al e ks Glasanl 5 05w A s O
S5 5 s 50 sk VT G Ol 4 O3 ol sl
S S 15 el M il e 0 e 4 S S
Solan adoz Sl dar Cllye g s BTEX (5 20 2
e Bl s 0 [ sy e Ol 5 e gl
i 03 W db esle Ol 4 O 5l e S e 0
O5n B ez IS 51 oo,n Ve L 5, cpl 5l b e oslind
055,00 48 Gosb w st o a S 4 L gl Sty
Jee sl 5550 03 (s St Jolo Olpe 0 05w 508
oy b Jseme azt 55 Sl a8 S 595 4 ($3520 s
53 i Slaellr 5 e 51 O3 b analar 531 ules
Mol e gt e
oy e col e s aS Slae VT 51 s (S
L PAHS) gleil> dior Solag,l lay S5odn
-y S 9,4 .. Polycyclic Aromatic Hydrocarbons
Sl T sleeaz VT o5 8 55 gladl s ST sle
55 oS s I laotNT LS 5 opl .05 ) 3(POPS)
23 SYsb Sl gl LlS e i o slie B
b 5 osllasl S slan] OG5 dsiley SL s
S gl i Sl slagy Sosdea Al | Ce
i 8 o 5 215 O s« 15 g ol ol
Copgmo 4 oS Lok LSE5 055548 5 00 S slaedl ol
(Slasls b sladss a2l sdd 3 0y slasil>
Lol 3 13 345 Jomes 3 PAH S 5 Olsl5e ilazs § 51 3

e Sy ele o Fpge ST Jas gl ST
Db 53 (b5 e 5 S e e VL S
Sl e sbml Jolo 5 1sm 0301 Lli JS b oy ba g
335 Olger Il ol b i s sla 02V 51 Lol
T P ST PP Y EERCR PG
Vo a gl cilig ol o8 ) cul
aas o s Sl 355 Ol s Sl s 8 O sk
$ S0 lde pess 5 e 5 S e Jale et pa So
Jolse 51 (S 0lsm Lle il s 3 815 8 slagsles
S35 Olge bl 5 a3l Bl 1) e Sa T Lol
31 el i by oS Sl O3S a5
slisl e e 535 8 e slal Sl aml 3l ey Gt e
LS 55 SladenS] (S AS g gl plaet Y]
Sl (g S oode 50353 5 S (Glae )3 055 50 sla
DS 5 e 3 S T8 e el fds b ast g
SIS 5 i Sl ST s 5 s (ST 5o e
i, ;5 [Volatile Organic Compounds (VOCs)] i 3
O3 Ll Jds o a8 il oo oy Soois S o A
s adl JLS 5 Loy o W5 e YU Sl LS
3ol DS 5 ol O35 513 s 4 a3
Pl lagerlse 5 g v o oo glakaa ;3 sl 8
(S ol y 3l agelae L uly e 53 5 A LS S
il LS 5 5l e ,S ol b 0Ll Gubod ol o g
T S s
Ly S o oty U e (S 6l il 4, VOCs
s Sl sbnl Zob (DS 5 ol Sk oS el
23 g ot O b P e o ool e
a6y SOl slal Gl VOCs st s ¢lsil o5 Jls
3S e @Lu Lile palsee @u;lVOCs)L;;:;l Syd e
I R R S
Slislasil e Sl slacles 51 ol VOCs Lzl

VEOY Sl o lach cagh Jhow cdosas Caclags sesige alas @ YA


http://dx.doi.org/10.61186/jehe.9.3.279
https://jehe.abzums.ac.ir/article-1-938-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-02 ]

[ DOI: 10.61186/jehe.9.3.279]

OllKan 5 suanaile (suge

4 Y14 Jlo s 0,Ss 5 Scheepers L 5 el ol
Oy b O 53 (3 oy o 4l bl sl
b ste ki ailaie 53 05 S 5l LI U 5 S
> eSS VB 5 S e s 0 S5 S Y
(SYsb L8 Slele (38 k5 5 Loy 5 ¢l caSe
Slame A Sledd (5,8 o3I gl ge Olsee Sl Ao ys YA
Sl 05 gl mgmi Ay celw A (Sl gl bl
S50 55 el slem 53 ket ) 13 BTEX wlle i
a3 g e b 2 L alie 3 (K
5 Ol & e Sy ol 53 S5 s S e
S sShes s S BTEX (2 5me 5 3.5 515
Sl LS 5l L) s 51 S el sk e
il S g

b aglse aalsl 53 s PAHS 5 BTEX S 5 e
Ol Codlws 5 Ty Jamo 0 5w D3 Glyls LS 5
e ol e 5Ll LS 5 LESH i Sl S AL s
SV bl Ll5 e oS Al o b gl o St g 055
dal s (Sl Gob eSulnil 1l iz [ SLS 5yl
Lo 555 ¢ OlS 5 cpl e s Ol S Cilits Olalllas
A 5 J Sl el OU 4 Ol cadls 5 s
A 5 Gy Jas Lad g DLS 5 ) ST Ol e
s B 4 (559,08 ol DLl s 0T e

Ll ke 5528 (Sl 2D Sl SG Ol o S e
WS ans o (b gk BeS 5 Comer e 1
ot S w5 gl ol 5 adi Jlis Rl sl
03 g Ll sl alsl> slasbl ool el
Slllas 45 4 3Sled Ay oo 30 0 3l i a0 S oyl
SPAHS LS 5 ool mlio 51 S s o 0L il
L slosss il 10 a il o ot s sla oKL BTEX
b s LGJTWO\%MJQL::SE&UL—JJ‘@

YAV @AY L X ol agh L cdaaas Cudiligs ouigs dlas

SFNVU T e o PAH s 5 4028 Jee o
5 S Slo e B 5 LPAH L sy 2 e s s
S SLS 5 IS sk a sl bl glac sl s
i Gy e lex I VL IS0 055 bl
SV sd 5 S ol T 3 S S sl
=57 e R ol (JpSdse 055 L LS S e
ol (BaP) O,n/ a7/ 550« odd antlid Joo Ol gay &S
Sleblis SSt3T v s WPAH ol 15 0l e Sl oS
Olgs as Lgsl OgeaS 5 oot VLI G5 Lo
e s 5 g Blee 55 o il s laed YT
Il s s s 4 0 50 T s S5
sdd ol s g 5 b glsa 3 PAH Clile 0 LG
lacslae )5 155 o lea 3 ol iz sla PAH .l
oty Slinl 086 Sl e B s 5 LS i SY b
A S S sy g DOl g gla ik
orl Sl Ll e Y S ey sl L ST L
Sy olse Gl =l w9 Olg ey OS5l e s
5o OB (i (S JE3 e Ol 4) (8550 el
(Lo sm by JUe Ol ) Wby als gl Bt 5 Go s
NS Gy s
ols 5ol Uﬁﬁa ol s i Dlllas b
= 3550 anlllae ol ol s antls il SlaOSG s vﬂ
£0 e 3 OLen 5 Kty do i o5 plnil gaals
@ole sl S 8 5 bacn s a3 JELS Ji Sl
o 53 bipse ey o Jeld sl 31 aS sl DL anel
S rled 058 onl o3 035 05 Vb glac bl Laglse
ormen i gl oy S ol Bl ol b
S i e SalSlr 55 OIS 5 (g3l aalllas
0352 e dm 51 VG (s 0815 ke o8 5l 0L
L eV el e 5 il S sk Ll s
adlas MY UL o (S50 S Sla by 3Ll LS sl


https://www.sciencedirect.com/science/article/abs/pii/S0013935119304670#!
http://dx.doi.org/10.61186/jehe.9.3.279
https://jehe.abzums.ac.ir/article-1-938-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-02 ]

[ DOI: 10.61186/jehe.9.3.279]

------ oo R e 1555 s Sila o T o 3o slasio sl s PAHS S BTEX olus wble Jal 5 b/

Gl (ol sl ags Ol 2 glaes sl 5 i
I R R e
Sl o il ol jasein Lol pl (5,8 )13
el S 2 5 O o pe Wl S e addllae 5 4
3o s s baog Py S e Jld el
Lol i ey bandlas ol s 0l e oKl 00 O sl
Sl ol el o 25 e Sl ek 0
5okt S Jld s ahts S Jols LGl s S
BERVY GRS SE R R PR HRC RN
s B pl sl s a8 B s e S
o135 s e Sl gLyl anle e bl 8 2
Oered 3 Sasby g bes i s £ 5 SIS 6 e
S50 DS 5 GBE slie sl Ol g 5 e
.3 55 axdlas
Sl o ey 6 s g o el S5 0 3Y
b e Sl bl le rag 53 (o1 dised el
Sre Vvt 50 i Jolsd 53 Culg s 5 oty s
oo Aged Nt ppezes 2 48 S Do )b dipeld
JS s aallae 5550 LS 5 gl Sl s S 6

wl OJ%J; 43‘)‘ Y

'J'}J§g§°
Sy pde e 5§ b e ol w5 Ll
gl 52 oKl (5 13 e 5 0T 2 s e el
j)l_:;;lc;»;lqtsud_w\}hﬂ)ap_;obu%_;
éﬂ&ﬁb@&@jdgjj\wxbh)_p&wbwﬁ
53 01 o jise gla mlyls 5 PAHs 5 BTEX o< @

Wl plomil 2 S e ipih S s el

g 9 Slge

asllne Lalb
o 4 g o3y ke 5 o p g5l Sl aalllas
sl bl 5 PAHs 5 BTEX LS 5 hle oslis opns
0 55 Oliwa anle anv Sloy o3l 3 VErr Lo 53 0F 2 s
Olyms 25 iy plnil £ 5 St 0ot 55 oS0l
e oSl 00 51 e glls 5538 (sl NS 1 (SO
S Olgim Ll o w5 BB By ool o8 A3l 0%
ol 53 AL PAHS 5 BTEX ol 5 5Lisl ol sl
o Sl S Sl e Sl el L caalllas

Q

m

Qods

TS A ek O oo mi sl oKl ) Yol

VEOY Sl F o jlach cagh Jhou cdosas Caclags sentige alas @ YAY


http://dx.doi.org/10.61186/jehe.9.3.279
https://jehe.abzums.ac.ir/article-1-938-fa.html

OllKan 5 suanaile (suge

(PAHS) glail> xSl lacp Sl olS 5 Slascin &1 Joda

[ Downloaded from jehe.abzums.ac.ir on 2025-07-02 ]

[ DOI: 10.61186/jehe.9.3.279]

(°C) g ohais (kg/m®) il solas G~ a5 3,40 53k s,
YA \YA/Y N Naphthalene \
YA+ VoY/Y Acl Acenaphthalene Y
YVa Vos/Y Ace Acenaphthene v
YA VY F Fluorene §
Yis \WA/Y P Phenanthrene 0
Yy \VA/Y AN Anthracene 1
YAS Yevv FL Fluoranthene y

- YY/Y Py Pyrene A

$YA YYA/Y BaA Benzo [a] anthracene q
£EA YYA/Y C Chrysene \e

- Yoy/v BbF Benzo [b] fluoranthene X

- Yoy/v BkF Benzo [k] fluoranthene VY

40 Yoy/v BaP Benzo [a] pyrene W
ove YVA/S ID Indene [1, 2, 3-cd] pyrene Ve

- W1 DA Dibenz [a, h] anthracene \o

0 < \3a% s BgH Benzo[ghi] perylene 1

sellee

Flu

CH3

»
1
T
g
&

s

benzene toluene

1
Py

.0
g
O
9
.

I
QQ

enanthrene Anthracene

OOOO OO‘O

0
e @F @
Benz[a]anthra
L]
5 D
O ortho-xylene  meta-xylene para-xylene

Benzo[d]pyrene Indeno[L.2,3-c.d]pyrene Beuzcle!ﬂ ilperylene Dibenzola anthracene

uoranthen

B

S ey 21 5 03 el gla g5 A sl ul aids SUGT 9 613 59 A3g0
igad (I3 0 aigal Sl A2 (IS S sl w8 sl ol 53 BTEX (gla chle oo gl
a5 odd IS SIS mlw a3 sles 53 Layls L V00 oylecd 4 eid alyl Il i, 5l aos s
SIPAHS jtowis Cogor o o 1 L iz ol Lo Jles J3 il v 3 a2 o3liz_ol NIOSH
51 oskite s A eslis ol TO-17 EPA 3,6kl i, 35 AV ) s LSKC ls y absal ey 5 (J5,L5)

YAY @AY Gl X ol agh L cdaaas Cudiligs ouigs dlas


http://dx.doi.org/10.61186/jehe.9.3.279
https://jehe.abzums.ac.ir/article-1-938-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-02 ]

[ DOI: 10.61186/jehe.9.3.279]

------ oo R e 1555 s Sila o T o 3o slasio sl s PAHS S BTEX olus wble Jal 5 b/

9ol a:b)‘jé J.Ué): u;b— 6)‘}14. M}N)\wPAHS
C‘M‘w&%a@u)Tbcgﬁwmbj
ke 031 STl ladl s Slas)T slagn S5
plom Lol o OLJT S o o8 8 ol b syl o3le 2
plom 55 4gds T Laaises A S eslin ol SSul J
S S Gp GBS Sl S S e 4 (g e S
ST e 38 S 5les S (25 51 PAHS 23l 3
Fasl YOL o o Jsb 55 s e Y oyl s Mass 5L
.VYMoJLi’ZM\
c))‘bﬂ@{#})bb&;@é\ﬁ 6‘44@\.,\.7-)‘3_“._.&
sl pns andllas 5,50 LS 5 clle s S (6,8 o5l
e S Sl d slie 05 S aglis e 550 L
el xS e S Sen 0 Ll O3 L gl
arlse daoms S agrlpe Slme > olis il 0y S
sl ) e glasllind b bl 5 05 il il b
AL L5L ad 3 g 40

Shesle ol b candlae 51 ol (slaesls o 5 4 52
(51513 oys 5 s Ol ol (S0l ) ies 5 Ll
5 oedls IS S St el s (ol (sl gol
229 0/0 LS)\JJLxAck_.AJJkyw\M%JJ
4.2 s plal SPSS Version 26 (5Ll 133l o 5 Lae
o313l 0 Wesls w3 0558 /030 Jla b e 5 shaia
A3 S eslnal O g el — Gy S 5al S bkl

yaxsl
s ciles LLE 3 Ct g oKl 0 5l addlls b

SreaSele sbamably polie 235l 5 addlls 5550 2 S

Sl 0l eJ)jIV J_}Jo- B )}g.}w éuoK.ib-

05 e 100 ol 45 266-01 45 L Jles S il
53 3l (15 gl 3l e A sl ol Jlad o S
At Jaze ol ilosT o ry SdS Ja s 5 el I3 s
VoY gLl s celw) (gl adsed Oloy s T
L gl mad (3131 s 3 pukme L i) IS 51 (6 2
5 e i s Jles Jed i s e o8]
A1 sladls o wisped gl ol glaad ) o5l
o3 3 BTEX Sl 5 jpolie ol sl g il Lit
S A 5 Dl 2 e G b 3L 5L
WLl 31 e s S eslinl 149/0 s sl sy L (CS2)
Jo gl s 4 5 badls 4 o S Al s 62 055
e At 4 S s Oley 4B Y Blus BTEX LS 5
Jte 38 1S 5l S olSs Lo s ST (550 03bel 5
Flamelonization 4G 4o 5 ¢ Varian cp-3800
Sldde cpand sk 40" U laés a5 Detector (FID)
Lot (g3l oabol Jplome 51 25, Koa ) a5 5m U
35V K Lo s 20 (Split Ratio) iy Il
Joee 3 5ol a iy y Hamilton <5, & el g 2
VARIAN CP- s 3l S 5les S 58 ol&iws 35 s
o 0ol 3550 5555 & seme (5 5528 L C3800
e Yo Jub J3lis L s MlS 0w slls 5 (FID) o
Fes S Y0 b Culse S e e /YO S b
Yoo b ol U Olse g pslde SIS 51 a8 555
Lo Sledbl culg 5o s 8 eolin ul aids 1) L
S 2 s g s gl adax Sl el S5l S e
5> (Blank) als sladi s Sl pizman 3 S 2l S
o s AT LT 5 Gl (13 4 gl
(Sl dge b s Il slallast 5 So )l gl
O gl S i oy S shie 403 S plonl 5T 5 Ja)
305 o1 5 05 DS 5 sole sl sl
LS sl e ) e 3 S sl L

VEOY Sl o jlack cagh Jlow cdosas Cacdlags sesigo alas @ YAY


http://dx.doi.org/10.61186/jehe.9.3.279
https://jehe.abzums.ac.ir/article-1-938-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-02 ]

[ DOI: 10.61186/jehe.9.3.279]

OllKan 5 suanaile (suge

adllas 5550 glaellr 5 wlidlsn gls zel )l pslie (Sle Y Joda

sk cr R L SLI 4 P ) by f—e—s o
(cele p feskS) () (ae)3) (Gl Kl 4,9) S5 A

Grb X e oA A N K oylet

Grb o \ Ve oY W e g 55 o ke

Grb o W VEAS oA B ORI o )led

Grb o W 144 oY Y R Sz oyl

Gyt a o A Vioe ¢4 " b S o b

JUZ.‘.'J|J>=»}| WU}}}J dﬁ)édb} @yw,cﬁ;@ﬁdw elill,.);PAHS }BTEX Q%;Wﬁbwrdg&

R > .
Sa,dsb e Sl el ) bS5/ S5 el

A

Ky

£ [ as

[s)

3

~ oo 0 ’ \ oo 0 ’ \ oo
0 ND v Yo ND ND YA ND
_ ND q 0) ND ND 4 ND
_ ND 0 YA ND ND $1 ND
_ ND 1 v ND ND Vo ND

ND
ND
ND
ND
ND

() ! & 3 Ao s Slaae

b ad

N Voo o N
yo ND 0 v E Benzene
v ND v A4 2 Toluene
¢y ND q 01 Ethyl Benzene
yv ND Y A Xylene
ND ND ND ND PAHs"

ND: Not-detected

SR eSS W YA ) T L et Sl
ke slhe () (Bl Bl ds S pasiie caSe
w;/,bgd;l:ol_.:;)u;;\@;ﬂj\éﬂm ol s
Lgﬁ:m@).géjxa\~~ Aol js ol asl Jals gl
anllae 550 Sl gl ol ads 5o cdl cbls
nj.x;w);)l_..’;.:j\c;ajljud_,au); O ¢S15 polie
Aol s o Slo o3k s s 13 Slome a1 5L
D13 Slame A eagdome 53 O3y oSS 5 e Sl (5% O
6 sls 0L 50 PAHS oS 5 cdale slie aallls il

YA AYeN Gl X ol agh L claaas Cudiligs ouigs dlas

adllae 350 Slog,T glail dm (slacy Sods LS 5 S *

oKl ;3 PAHS 5 BTEX LS 5 cble islie o)

3350 dsb 53 Sl Camdpe o 2 2 S et Jd
S Oyl slie 4 sls LS HLES] e 5l dols
Sl sk 3 LSl w5l jie alols s Gl 5 05 U]
CaSe e e S5 S M s OTM XY (S m o
(b5 glaosl pla banlis 5o Clle o SL) A3l
VW5 Y ANT0 G an b sl o5l 5o 5 Sie ol
S as Gl o3l 55y Sl e 0 S5 S
3l 3 ke 3 e ey 0S5 Sa VO 52104 YA


http://dx.doi.org/10.61186/jehe.9.3.279
https://jehe.abzums.ac.ir/article-1-938-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-02 ]

[ DOI: 10.61186/jehe.9.3.279]

------ oo R e 1555 s Sila o T o 3o slasio sl s PAHS S BTEX olus wble Jal 5 b/

5L<il;- L PAHS jBTEX QL"SJ; wﬁﬁJuﬁ eOr

308 dsb 5 Gl Camdps e 2 S b G
¢¢,3)5)5Ldﬂcﬁwﬂswﬁsbom)ml@j\ﬁ.pb
dlﬁ) GJLJ BL )L.:.:)\ CM.AJ‘JLJ ‘d-JLﬁ L u‘\ib‘} qu J.::‘
ﬂﬁ(’ﬁﬁfif‘"' j\-\ngOi VY g_,...}}@c—»ﬂ
6@0)[;4,.“.@[4%@):@.]&&&;&) J_Jl;dag_,a.iﬁ
o3l oo LSae palie (bl 5 O oS 5 5550 0o Sles
S eSS VY SAV AT VO ey b S
S IWE Y00 A0 s ar ,me Jlajesl ys e e
(05 J1 5 P85 S5 2050 03 Slos sla o3k nla
VN SAT Y WY s e Gl il bl
lay ozl s Aol il s pslie - iy oS sl ol L
fﬁﬁfﬁjéﬂ\\“}/\oG\Yf.‘o-\%‘j:@}e)ﬁc—'ﬁ
505 ol S O LSS e S S
il cdale slae 50 g e Vel _bla yy s Ll
wﬁf¢ﬁ}&£2ﬁ)a;)mujwl1dul5
S s Sl slassl als s a Wy BTEX LS 5 ¢l
Slaee A 1 SV s gdams 53 O3 vS\JSﬁ_suA aalllas 5 40
olS g chle slis adllas .o Sl J1 3 Jae Gy
5 J—olsd 55 580 OS5 5l as sls gl25 55 PAHSs
HE 7S 2 63 oKl > il Sl slaesls
ou\ib;f:b‘o J_}J})b&fﬁjb&ﬁjubyw

ol

03 ke Gl glaesle s olsd s S LS 5 )
sl il oy a5 BB 2 S e s Jled IS
sl 0dos S LY Jsd s ab g e

oKl 53 PAHS 5 BTEX LS 5 cbale islin )
S50 dsb 03 Sl S e 2 S S o
s Op ke slie & sl OLES HLE e Sl alsls
b ek oo S aie Sl ae ol 5o LIS 5 O3y L)
e p ijjgf,, YYE 5 VA0 YAO O S o
Slaesl pla baulie jo bl oy Slo) il o S
Feo AV CS 5w gb Sl o3l s s S polis (Sl
s Glag sl 3 s caSa e e S5, WY 5 YA
oSe e eSS T VW AW A (S e
SV AV S 5 a8 ot Glas o3k o lg
JBH) A S et te xS e g S8 VA
Sl mos 5l g e 00 Aol o bl ) (chle
o o3 o3k 53 sl il 53 ol o ity oS 515 OLES
xS e o S5 S T 581000 AY L w5 e
By okl s o Bl G O elS sl S e
adly rals CSle 4 Bl nslie 13 g e Ve Aol
SLS 5 Gl S e e S5 T 5 easdans a5
aslllae 5,50 SIS 5 Jlag sleeslads 5 .u o, BTEX
s Sl A 1 VL 3 g 53 050 S5 polis
5o PAHS LS 5 cble olie asdlas iy 51 3 Jas
sl slaesl 5 J—alsd 53 555 DLS 551 as sl 0L
sl 358 Gt BB 2 S el e ol s il
sl 0dss S 1§ Jsd g5 ab g e polis

VEOY Sl o jlack cagh Jlow cdosas Cacdlags sesigo alas @ YAS


http://dx.doi.org/10.61186/jehe.9.3.279
https://jehe.abzums.ac.ir/article-1-938-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-02 ]

[ DOI: 10.61186/jehe.9.3.279]

OllKan 5 suanaile (suge

Ll s S alols 5 555 dob 3 Gl Cumdn o 2 S 4d oy o= 53 PAHS s BTEX wlS 5 cbls slis € Jgda

3 sk s s iy § S/ S g

;jf () 5L grte 31 abolb s lade

3

~ Yoo 0+ . Yoo 0 . XK 0+ . Yoo 0+ .
0 % Vo A 0 Yio Vet 1 YA AY Y a\ e E Benzene
- VY 01 ATy YA W YWY vy M Yeo v Voo YA = Toluene
- 1 YA Q1 q oA\ 1q &Y YA v Q1 \A0 Ethyl Benzene
- Ve VA % 0 Ye Yy AY WY o1 M A} Xylene
- ND ND ND ND ND ND ND ND ND ND ND ND PAHs"

ND: Not-detected

adllae 3550 Slog T ladl st (slacy Ssoden SLS 5 4dS

Sl Joe 51 aksls 5 555 dgb 53 Gl Camdpe o 2 S 63 5,20 oSl 53 PAHS s BTEX LS 5 clle slie D Jgda

3 5550k g3 Py e § SbS 5 S g

j%' () Sl e 51 el sl

= e o e o . Voo 0 e o .

0 1 " VY 1 \4 A & 2 ve W el oy E Benzene
- A o VoY 1 AQ Yoo '3 6o\ YA \YE Yot = Toluene
- 0 i A A a\s 3 Ve ¥OOAT¥Y A0 Y Ethyl Benzene
- A oA Yo A Vo \AO V0 oY .Y g8 VY Yoo Xylene
- ND ND ND ND ND ND ND ND ND ND ND ND PAHs"

ND: Not-detected

A0 NEE TN L e b Sles el 3 LS uslis
—ae Sl el s o S e e S5 S VA
g S e 0 S K VY S NY N W s s
A0 5 VE AL 0 s a5 e Sley el o Lle
CBle PBlas) ds S et te oS e e S5 S
oo SN 00 Aol s Ble slie o) (BTEX

YAV @AY Gl X oladd agh L cdaaas Cudilags ouigs dlas

adllas 3550 Slag )T glail> i glap Sssdn SLS 5 adS ®

oKib- L pAHS 9 BTEX CJL.:SJS v.hl& ﬁ.ﬂfu ]

35asdsb s Sl cadse e pp S S
‘u-’)j): ‘O}yc,.]él.'cﬁJLE.AAS;la olis JLL:Jl&m)'\ ol

L;’L‘) a)L’ L )L.:.:J\ @AJ\JM ‘d—-ﬁb L g)’k’.’.“)ﬁ d]‘” (.«Eﬂ
xSe e 0 S 5,8 NG VAT YV AN LSS 4 s
(b5 glaosl pla bamlie j3 Clle o SL) 3l


http://dx.doi.org/10.61186/jehe.9.3.279
https://jehe.abzums.ac.ir/article-1-938-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-02 ]

[ DOI: 10.61186/jehe.9.3.279]

------ oo R e 1555 s Sila o T o 3o slasio sl s PAHS S BTEX olus wble Jal 5 b/

S b Sl el s Sk alie (Sl sleesl
ojl_3).> J)Jk_»_&fﬁjr;jéﬂ Y+ 0 }\i-\ Vo QA
A0 i o s Sl sl o lg s S e
%J;ng"}:‘ffjf};‘f \AO}\VY Yot
O.:MAS:\;QUJ)U:J\@;AJMSJ:AN dols s oble
‘i\/ V:S‘J;Mjobfc-—ﬁdu) n)'ijé WU d‘)}ﬂiuﬁ
Slrt o oSe e S5 S Ve S AT O8]
e;}mu}wgdulsg,;lfuwﬁs&ﬁéﬂ
k) BTEX LS 5 sl e e 085,500 88 5
S5 ol asllas 5,50 S 5 Sy slaesl adS 5
)\JE‘}L.:NC,\_M.“:))WJQJJSYL' o3 9d>ws 3> O3u
&S sls LS 505 PAHS QL.\.:SJJQ.EL}J_:JLEA e .ol
).);LL:?MJL&) L_SL#O)LL} H‘_jﬁ BL )}SJ.A s_)L..:SJ.’ )‘
2l b g pa 55 LB 2 S e i S e Kl

.g;...u\e.)\iajfajbl\/‘_b,\;-);daﬁf

Sles o3l 53 ol l s slie o iy oS sl 0L L
Ao e Ss S Ve sVO Y BA LSS s e g o
505 L G IF O LSS Sl i e
il Ble e e Ve dloli s s Gl
S e eSS VY g easdons a5 4l JlalS
S Sl sbeesl als ps ) BTEX LS 5 6l »
Sl = Sl SV esgdae 55 O3 oS15 ol aalllas 55
OlS 5 cble polie asdllas .o Sls )13 Jasee o)
5 ol 3 5 sS0e LS 5 5l a8 sl oL 55 PAHSs
BB 5 b o ol s cilime JLoj slaesls
odss S &IV dsd 3 by e polie o sd s &S
sl
PAHs s BTEX oLS 5 chle pslie o) Calg s
dsb 53 Sl Camdsn e 2 2 S et S 0 Kl 0
Oy ke slie o sls 0L HLES] Jows 51 4ol 5 33,
53 DLl e 5l pie ol s L1 5 O ST S s
eSS YW 5TV N AYY (5w e Sl ol
2l balie 5o c Bl o S Al e nSe e

Sl e 5 aksls 5 555 Jsb o3 Gl Camdpe o 2 S ed 8 oSl 3 PAHS 5 BTEX LS 5 clile plie:? Joda

3 ek s s e B LS5 S5l
% (o) Slasl w5l abools 53 1
«% s ras B (ad
= \ 0 \e 0 \ 0 Vo 0
0 ! e Voo w T W A tA o an E Benzene
ND £y Aa ND Yo o YY. Vi oA Vit YNy YY. 2 Toluene
- ND YA vs ND 1Y 1 §Y Ao Vo Vo A&y Ethyl Benzene
- ND $ Ao ND ARTA’ i 0l VA YA Aee o AAO Xylene
- ND ND ND ND ND ND ND ND ND ND ND ND PAHs"

ND: Not-detected

adllae 350 Sloy,T glails d (slacy Soods LS 5 alS *

VEOY Sl o ylach cag Jl cdasas Caclags sdigo dlas @ YAA


http://dx.doi.org/10.61186/jehe.9.3.279
https://jehe.abzums.ac.ir/article-1-938-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-02 ]

[ DOI: 10.61186/jehe.9.3.279]

OllKan 5 suanaile (suge

)LZ&:\JM)‘ Wb))}) d}l&)b JL‘) w}”ch‘)sj@‘zjsj‘ a&b)QPAHS )BTEX QLSJSQJQL;J.':‘AL.L:V d’&

L 555 e U5 o B LS/ eSS U

% (o) Ll gie 5 Aol s lokia

%2 - o b e

= . o . Voo o . Voo 0 . Voo 0 .

0 1YY qo 1 ¥q o oYY A ULV v E Benzene
- A VA Yot v VYo Yo YA VA YVO $4 144 iah = Toluene
S XY aYY \A VY Yot W00 g1 YVOAY YoV Ethyl Benzene
- \Y Ve VA0 Yo 41 YV Yo LR Y Yoo Y Xylene
- ND ND ND ND ND ND ND ND ND ND ND ND PAHs"

ND: Not-detected

adliae 3550 Slog T ladl st (slacn Ssoden SLS 5 4dS

adllas o SIS 5 Sl sl zelyl s BTEX LS 5 o b1 slie A Joda

Kl fo 505 8kE dgb 53 s o3l St Jows 51 4l S5 ¢t
YO VAN 0 oslel s Benzene
P-Value < +/+0 P-Value < +/+0 P-Value < +/+0 oslel Lo
YO ey v bl Sl Toluene
P-Value < +/+0 P-Value < +/+0 P-Value < +/+0 oyl Jloss
e g YA bl Sl Ethyl Benzene
P-Value < +/+0 P-Value < +/+0 P-Value < +/+0 oslel Lo
e 84 /Yy bl Sl Xylene
P-Value < +/+0 P-Value < +/+0 P-Value < +/+0 oslel Lo

(Kruskal-Wallis Test) iy J&os S G el 0 5030 %

Sre9Sale sl 5 BTEX S 5 dale Kbt oo el (Koo Sl 5lie 4 Joaa

b3 g 5l gl asbs, L ALk
#0/00) #0/0\ 8 s /VAY Benzene
# 0 /LAA w0/ #0184 Toluene
%0 /NY % +/100 w0/ Y Ethyl Benzene
# +/£9A # 4 /VeY % +/T0A Xylene

YAL @AY Gl X o,ladd agh L cdaaas Cudiligs ouigs dlas

(P-Value < +/+0) 1ab o ls s bl *


http://dx.doi.org/10.61186/jehe.9.3.279
https://jehe.abzums.ac.ir/article-1-938-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-02 ]

[ DOI: 10.61186/jehe.9.3.279]

------ oo R e 1555 s Sila o T o 3o slasio sl s PAHS S BTEX olus wble Jal 5 b/

S e Slgesl s DLAD) e ) i Aol s
o Sb) 3 caSe e p e S5 S YA 5 YAV P Y
sl ok o Llg (Gl slaesl ple b aslie 5o e
Fo S35 A0 S IYY (YO8 A0 s 5
FAF Oy DS 5 Bl Jilus) a5 ek de e
e Sl 0 ol s e slie o (LI
Sl o3k s Aol sl s slie o mi oS sls 0L e
Fo eSS Ve SAT MAEY S5 s e o
505 J51 s O oS S gl S S
il e lale slie 50 g Ve al_ble 5 g bl
e e S5 S £ ) edgdone g 5 il SalS
S s Sl sbeesl als s a ) BTEX SLS 5 6l
Slaee a5l SV es sdams 53 O3 (ST alis asllas 5 50
AV Joas) cdls D13 e s
Shas sy olis 50 PAHS LS 5 cble slis anllas
o e Sl glaesls 5 Lol o s Sde Sl 5
50 yade 55 S aallhe Cas el Pl
Saellr 55 OSen 5 o3l pr s s plosil axllae
53 BTEX hale jislie o8 sls 0L ,ed pualls oty
Sy Sl 350 Sl VL aalllas o slaolSolr (glgn
ole aallas sloanly oS a5l s (6535 s
S 3 a8 sl Olis ol andllas glaasil M sls il sen
e a1 V0 05 clile alie aalllas o slaolS L
Goller su s ablel e 0lg o 0T Vs e 51 sy
A5 5 omlal Hae 5l Gailele b axdlas o) 50
e G5 pde 5 oSl s 51 s 0L 2 it s
Oy $30l g0 Bl o Vs b 3 5ad o)Ll 5 lagY
oDk g0 0 L3l e i 53 LaelKolr el 55
Olier ol ptn Ay o B0y &S iy 30l
goar g bl e, Ol Jsb s bellr a3 s e

23l b agrlpe Oyu Pl 5 (ilig o llaal

Jedz) 3,40s 345 5ol e L, u&.l:;'u‘j'l_iaj@uj
(A

BTEX cble slie J:<;L:.A o S .,Lréjf RS

Sms Sl sme BLIIL s a5l i) 5 b s

(Q J_}J?—) .D)‘.D

Sl 5 Bl pslie el Sua L Sl aslllas
538 Jlw s ol Jse sla el s PAHS 5 BTEX
S S e w55 ol 053 Sliesy anle a Jles o3k
535S o SIS 5 (S Ol S i ol S
oo ol S Bb e e S A= 00 Sl i sl
S ksl ol mbe 51 S Ol Ll e a5 LB
o il b sl ¥ J 28 pe 5 AL PAHS 5 BTEX
e LT W e S0 Slaal Sl 5l e wlia S|
sl O Clate 5 s s 5 1 (ol
LS 5 Ol il o (golany sl e fosss
eome Sl sl d esls o WS PAHS 5 O5u LS1 O 5
bt 5l 4 S St oS ol (S 5 (S5
LS 5 oLlml Gloss b ok (il b e ul 4 e
g sl mlie 51 PAHS 5 BTEX asbe 13 JI
Lol codlw boi> 5 s daes S3401 51 (6,8 5k
Sliml b w5l (S A0 B 4 o5
Al e Sy s gl sl el o Ll LS
Lo b Ll slaas R L et s sl S
el Bl il 5l s IS ans
slie o i o 3l 0L 5l aallae I ol il
il 0 25 e S ot ol 4 by 0 BTEX

ORI3 5 050 Il Py g ke olie £ S et S e

VEOY Sl o ylach cagh Jhow cdosas Caclags sentige alas Y44


http://dx.doi.org/10.61186/jehe.9.3.279
https://jehe.abzums.ac.ir/article-1-938-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-02 ]

[ DOI: 10.61186/jehe.9.3.279]

OllKan 5 suanaile (suge

Clle slie oS ol 0L 55 UL 5 sk ol
Sier 5 LU S0 sl il 5 5l JT LS 5
5l slie o oS sls 0L Lasile 5505 s5m s SYL
Sols pme 5 Saie BLSIBTEX wlis 5 clale 5 b
55 OSan 5 s L ol ploil el 3 s s
SlS 5 cble 5 casby s bs s bl o oS sl 0l
Ol pr ot a0l Gt 5 513 e 5 e BLI,I 3 T
WS 315 gy o sSme LIl 5 Se DS 5 bl 5 1yn
Al Slean sl aalllas slaasl b

LS ol iy s S et Sl el b
& 0l o OF RYs e 5168 Ail o oo Slo 030
e 5158 sles 035 ol S5 4 (S350 04 TRAP
Martinez asllas 31 fool> b s pei oLl 3s L =
I ols 5 chle sl ain o« sl 0L 50 oL
Tl 05 o & el 3 b ed glaa s 1

Sl sl &8 ol 0L bl aallls s Cylg o
sl i e s AT olos 5 5 BTEX
DB e ma (ST sle e 5 035 S e SO
a8l 53 Gl a3l 5 Lasl o 5l ol ol (5,8
M 3L e agarlpn Ol 03 Jise sl eyl adex
A vl (535wl 5 B b (sla e 5 L Oy e
Sl 2alS 5 J xS DLl gy asl sloal, 55 e
ol aalllas glaanl poen ool S0 ean Y]
»olsS s pladle alis, Ol uxs po S ps Ml e
GG Jlazml b slaoles 5 bl pend 5 e ciliis Ll
AL Ak agrl g

polis el @ Ol o ol aallles g8 LG a5
bl s olial mos ) o |slg 53 BTEX bl
o) Sas wld e Slos slaesl ps 5 et il
L Olse o =8 b 5o b ool sln s (Gl s mae b
il aallls Loy gdome o 315 ged oyl g 2NIS

Yay ¢ VPN Sles oF o jlash agn Jlew ¢ Jasas Cuddilags (oeudige dlae

bl M Wl e Jame S 3 e 3o 51 VL
Al e 3 o ST S

DAallas 2 pldl O3 Jonsh 3 ol anllas
OlS 5 gble polie o niy oS Wlastle e le iy
O T B COUNPY Y- W W Wt S N S
olS 5 chle S s s s BTEX obs 5 cble
315 0L OUT (glaanily cpimman das o 125 15 15 I
Sl s 5o Ol 3 )3 STols 5 bl «
105 g Ol 4 Ced 5V

68 5ls 0L ol anllas b odd feamd S 50
Gld 5o Sles o3k ol Joe s BTEX clile alis
3l g by e BLII LTI foee 51 ol 5 55,
Ad S e Sy sl o by e BTEX slis o 2
5355 SV oo 4 Ol e OF LY aher 5l aS 3L e
0 5l S Camer VL (ST 5 S
WA Il s olen 5 ausl ol 3 e o il axlas
» s JTolas s chle (Sle JS 55k 4 sl ol
SO s 4 alim 05 a5l e 3 e Jo
23 0L 4 3 055l slml Lol ()l 5 (Sl 1
b 53 pleardp Sla B8y (Rl 5 Jla s e J g
il S g g slse cnl e 00 LS 50 S
AD S s SSS R gladed 53 DS 5 ol Ol
L& ol 5l o 8 Aol by ail o bla sl 5l i
S gn wnalS A DS 5 o=l ekle 5l Sl g
L 5Qin sl Jlses Sl axdlas mEL
LS soden Chle 7l a8 Lsls 0L 5 g anlllas b 5
ol adlle b b oS dil e o S5 Ol
Tl Slsean

SBTEX chle slie &5 4 S ol fizmes
clﬁ—-ﬂ B CU-U‘ 3 Casby ey a8 G ey SOl sle el
b edo plowil aalllas 3 )ls s ()3 oo BLII L)


http://dx.doi.org/10.61186/jehe.9.3.279
https://jehe.abzums.ac.ir/article-1-938-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-02 ]

[ DOI: 10.61186/jehe.9.3.279]

------ oo R e 1555 s Sila o T o 3o slasio sl s PAHS S BTEX olus wble Jal 5 b/

Oljes 53 Fse sla el oz Sl 55,5 Al 5 Sl o3l 5
il 5 Gsb Sla e J S L Olg oo 1Ll o gl o
Sl Bl g5 sl o )y 55 g o8 b S5y
QRGPS PR CH | I Bt PN TSP o
Wl Ol s S o3 Ll o bl adllae glaasl
5 bl et g e il L s olS 5l bl

Al de aglse YL o=l L slaobs s

G)I}Sa»lg__u»
e Olad b 31 a8 5 SCis colg OB
Clooller o pioman 5 ok Olosn (ol 42 e

&)‘J‘)b}}ﬂﬁ‘bé)&mhcﬁpcjs C}jw

Reference

1. Khomenko S, Cirach M, Pereira-Barboza E, Mueller N,
Barrera-Gomez J, Rojas-Rueda D, et al. Premature
mortality due to air pollution in European cities: a health
impact assessment. Lancet Planet Health. 2021;5(3):e121-
e34.

2. MaY, Zhao Y, Yang S ,Zhou J, Xin J, Wang S, et al.

Short-term effects of ambient air pollution on emergency
room admissions due to cardiovascular causes in Beijing,
China. Environmental Pollution. 2017;230:974-80.

3. Moshiran VA, Karimi A, Golbabaei F, Yarandi MS,
Sajedian AA, Koozekonan AG. Quantitative and
Semiquantitative Health Risk Assessment of Occupational
Exposure to Styrene in a Petrochemical Industry. Saf

Health Work. 2021.

4, Sadeghi-Yarandi M, Golbabaei F, Karimi A. Evaluation of
pulmonary function and respiratory symptoms among
workers exposed to 1, 3-Butadiene in a petrochemical

industry in Iran. Arch Environ Occup Health.
2020;75(8):483-90.

5. Sadeghi-Yarandi M, Karimi A, Ahmadi V, Sajedian AA,
Soltanzadeh A, Golbabaei F. Cancer and non-cancer
health risk assessment of occupational exposure to 1, 3-
butadiene in a petrochemical plant in Iran. Toxicol Ind
Health. 2020;36(12):960-70.

6. Ahmadi-Moshiran V, Sajedian AA, Soltanzadeh A, Seifi
F, Koobasi R, Nikbakht N, et al. Carcinogenic and health

Sl ld=las Slallas el Ll ple 4 Ol o 5
L&l i Sl it B s S olladl
sledn 1 s pas o)Ll (golasl 5 Sles (slacys gde s
Sladsts Slallae plasil e pltdl odn] 53 Olide 33 5 o0

u\nﬂ\.&)d\)l\))jsv\ﬁb)‘jﬁwfﬁmj‘jo.ﬁw

53 05 Sl sl o s D Sl aalllas b

3 Sl 35t 5 VL 3550 SlaelSlr adS
3y OlS Foble prmen A3l e )52 e
Sla pite o35 ey Sl sla el )l LU o aadlles
Ll Jows 31 alols @l (5 13 s cmar oS15

risk assessment of respiratory exposure to Acrylonitrile, 1,
3-Butadiene and Styrene (ABS) in a Petrochemical
Industry Using the United States Environmental
Protection Agency (EPA) Method. Int J Occup Saf Ergon.
2022(just-accepted):1-21.

7. Zhang K, Li L, Huang L, Wang Y, Huo J, Duan Y, et al.

The impact of volatile organic compounds on o0zone
formation in the suburban area of Shanghai. Atmos
Environ X. 2020;232:117511.

8. LiuY, Song M, Liu X, Zhang Y, Hui L, Kong L, et al.
Characterization and sources of volatile organic
compounds (VOCs) and their related changes during
ozone pollution days in 2016 in Beijing, China.
Environmental Pollution. 2020;257:113599.

9. Yarandi MS, Karimi A, Sajedian AA, Ahmadi V.

Comparative assessment of carcinogenic risk of
respiratory exposure to 1, 3-Butadiene in a petrochemical
industry by the US Environmental Protection Agency
(USEPA) and Singapore Health Department methods. J
Health Saf Work. 2019;10(3):237-5 [In Persian]

10. Cruz LP, Santos DF, dos Santos IF, Gomes IV, Santos AV,
Souza KS. Exploratory analysis of the atmospheric levels
of BTEX, criteria air pollutants and meteorological
parameters in a tropical urban area in Northeastern Brazil.
Microchem J. 2020;152:104265.

11. Alsbou EM, Omari KW. BTEX indoor air characteristic
values in rural areas of Jordan: Heaters and health risk

VEOY Sl F o jlach cagh Jhow cdosas Caclags setige alas @ YAY


http://dx.doi.org/10.61186/jehe.9.3.279
https://jehe.abzums.ac.ir/article-1-938-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-02 ]

[ DOI: 10.61186/jehe.9.3.279]

20.

OllKan 5 suanaile (suge

assessment consequences in winter season. Environmental
Pollution. 2020;267:115464.

. Capikova A, Tesafova D, Hlavaty J, Ekielski A, Mishra

PK. Estimation of volatile organic compounds (VOCs) and
human health risk assessment of simulated indoor
environment consisting of upholstered furniture made of
commercially available foams. Advances in Polymer

Technology. 2019.

. Al-Harbi M, Alhajri I, AlAwadhi A, Whalen JK. Health

symptoms associated with occupational exposure of
gasoline station workers to BTEX compounds. Atmos
Env. 2020;241:117847.

. Nadali A, Leili M, Bahrami A, Karami M, Afkhami A.

Phase distribution and risk assessment of PAHSs in ambient
air of Hamadan, Iran. Ecotoxicol Environ Saf.
2021;209:111807.

. Mukhopadhyay S, Dutta R, Das P. A critical review on

plant biomonitors for determination of polycyclic aromatic
hydrocarbons (PAHS) in air through solvent extraction
techniques. Chemosphere. 2020;251:126441.

. Ellickson K, Herbrandson C, Krause M, Pratt G, Kellock

K. Comparative risk estimates of an expanded list of PAHs
from community and source-influenced air sampling.
Chemosphere. 2020;253:126680.

. Novakova Z, Novak J, Kitanovski Z, Kukucka P, Smutna

M, Wietzoreck M, et al. Toxic potentials of particulate and
gaseous air pollutant mixtures and the role of PAHs and
their derivatives. Environment International.
2020;139(10).

. Rastkari N, lzadpanah F, Yunesian M. Exposure to

benzene in gas station workers: environmental and
biological monitoring. Iranian Journal of Health and
Environment. 2015;8(2):163-70.

.Javadi I, Mohammadian Y, Elyasi S. Occupational

exposure of shahindej county refueling stations workers to
BTEX compounds, in 2016. Journal of Research in
Environmental Health. 2017;3(1):74-83.

Scheepers PTJ, de Werdt L, van Dael M, Anzion R,
Vanoirbeek J, Duca RC, et al. Assessment of exposure of
gas station attendants in Sri Lanka to benzene, toluene and
xylenes. Env Res. 2019;178:108670.

Yar ¢ VPN Sles oF o jlash agn Jlew ¢ Jasas Cuddilags (oeudige dlae

21.

22.

23.

24.

25.

26.

27.

28.

29.

Bahrami A, Ghorbani Shanh F, Rahimpoor R.
Comparation of health risk assessment carcinogenic
hydrocarbons in Workplace air in an oil-dependent
industry by the Environmental Protection Agency (EPA)
and the Department of Human Resources Malaysia. Iran
Occupational Health. 2017;14(5):107-17. [In Persian]

AIR IAOl. VOC METHOD UPDATE SKC
APPENDICES TO EPA METHOD TO-17. 2015.

Badjagbo K, Loranger S, Moore S, Tardif R, Sauve S.
BTEX exposures among automobile mechanics and
painters and their associated health risks. Human and
Ecological Risk Assessment: An International Journal.
2010;16(2):301-16.

Khademi F, Samaei MR, Shahsavani A, Azizi K,
Mohammadpour A, Derakhshan Z, et al. Investigation of
the Presence Volatile Organic Compounds (BTEX) in the
Ambient Air and Biogases Produced by a Shiraz Landfill
in Southern Iran. Sustainability. 2022;14(2):1040.

Lee S, Chiu M, Ho K, Zou S, Wang X. Volatile organic
compounds (VOCs) in urban atmosphere of Hong Kong.
Chemosphere. 2002;48(3):375-82.

Haji Adineh HR, Mohammadi Rouzbehani M, Payandeh
K, Ghanavati N. Investigation of The Concentration of
Polycyclic Aromatic Hydrocarbon Compounds (PAHS) in
Indoor and Outdoor Air of Urban Areas (Case study:
Tehran, 2017-2018). Journal of Environmental Health
Engineering. 2020;8(1):17-30. [In Persian]

Qin Y, Walk T, Gary R, Yao X, Elles S. C2-C10
nonmethane hydrocarbons measured in Dallas, USA—
Seasonal trends and diurnal characteristics. Atmospheric
Environment. 2007;41(28):6018-32.

Mohseni Bandpai A, Yaghoubi M, Hadei M, Salesi M,
Shahsavani A. Concentrations of Criteria Air Pollutants
and BTEX in Mehrabad International Airport. Journal of
Mazandaran  University —of  Medical  Sciences.
2018;28(160):76-87. [In Persian]

Fernandez-Martinez G, LoOpez-Mahia P, Muniategui-
Lorenzo S, Prada-Rodriguez D, Fernandez-Fernandez E.
Measurement of volatile organic compounds in urban air
of La Coruna, Spain. Water, Air, and Soil Pollution.
2001;29(1): 267-88.


http://dx.doi.org/10.61186/jehe.9.3.279
https://jehe.abzums.ac.ir/article-1-938-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-07-02 ]

[ DOI: 10.61186/jehe.9.3.279]

Journal of Environmental Health Engineering, May 2022; Vol. 9, No. 3: 279-294

Evaluation of Concentration of BTEX and PAHs and Its
Effective Parameters in Gasoline Fuel Distribution Stations: A
Case Study in Single Purpose Stations in Karaj

Mehdi alimohammadi?, Azita Behbahaniniaz*, Maryam farahani?, Saeed Motahari?

PhD Student Department of Environment, Faculty of Agriculture and Basic Sciences, Roudehen Branch, Islamic Azad University,
Roudehen, Iran
2 Assistant Professor, Department of Environment, Faculty of Agriculture and Basic Sciences, Roudehen Branch, Islamic Azad
University, Roudehen, Iran

* Email: behbahani@riau.ac.ir

Received: 18 March 2022 ; Accepted: 26 June 2022

ABSTRACT

Background and Objective: One of the sources of emissions of BTEX and PAHs is fuel distribution
stations in cities. This study aimed to evaluate and monitor the concentrations of BTEX and PAHs and
the parameters affecting them in gasoline distribution stations in Karaj.

Materials and Methods: Sampling was performed to determine the concentration of BTEX and PAHs
and the parameters affecting it in the winter of 2020 from 5 fuel distribution stations in the morning,
noon, evening, and night at intervals of zero, 50, and 100 meters. The standard method 1501 provided
by the National Institute of Occupational Safety and Health was used to measure the concentration of
BTEX compounds, and the TO-17 EPA standard method was used to measure PAHs. Dwyer measured
temperature and humidity at the sampling points.

Results: Most of the BTEX concentration values were related to the fuel station in the city center. The
concentrations of benzene, toluene, ethylbenzene, and xylene at zero distance from the source in the
morning were 133, 311, 207, and 266 pg.m-3, respectively (maximum concentration compared to other
times). The minimum concentration was determined at night. The benzene concentration in all the
studied sites was higher than the environmental permissible limits. There was a significant relationship
between BTEX concentration and site location, the time interval during the day, distance from the site,
and psychometric parameters such as temperature and humidity.

Conclusion: Benzene concentration was higher than the environmental allowable limit in all stations.
Climatic parameters and the variables of population density, location, distance from the place of release,
and time interval were effective parameters in the exposure rate. Therefore, by controlling the above
variables, a practical step can be taken to plan control measures and reduce the emission of these
pollutants. Also, the present study's findings can help predict daily changes in the concentration of these
compounds in different parts of the city and determine the points and times with a high probability of
exposure.

Keywords: BTEX, PAHs, Fuel Station, Environment,

Journal of Environmental Health Engineering

http://jehe.abzums.ac.ir


http://dx.doi.org/10.61186/jehe.9.3.279
https://jehe.abzums.ac.ir/article-1-938-fa.html
http://www.tcpdf.org

