[ Downloaded from hsr.mui.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.17352363.1397.14.1.20.0]

[ DOI: 10.22122/jhsr.v14i1.3130 ]

DOI: 10.22122/jhsr.v14i1.3130 Vesnu Publications

Sleho! St 5 g1 Gbolio 313T (5hon 10 Sl Wi SilogsT Sy 25 g s Cdale (5 0 311

v o X Y. sl .
aren fpuas coulj als o gl b dauge

02,59
hed G g a8l Gl Sl edas b 4 &S wzea SLS 5 ((PAHS L Polycyclic Aromatic Hydrocarbons) (glai> i <S5l T (slaip S5 iden tdodio
> PAHSs Cbhle sl addlas 55 .k, 00 sled 4 Clﬁ ‘su@'\,ﬁ; IS caliier 5 w0b w Sy s o ool s 4 OLS 5 ol s e ol
w38 2 AWR0 Lo ol 5 Olinls b 53 Dlgieol &S5 5 Glin gk (5150

S 4 gas Sladaines ;5 sl .25 S ¢l (SPME) Solid Phase Microextraction S bl (gl b leslial b g Jrite ig) 4 e 3l (6l5 04 5e5 (B 59 9
}ZA};&?.»‘J}&?J4.:J«a;nnglfgl;}:b);a\ilub\{r:i;ﬁ.»)}]og.\»\?)'u)éaﬁg;\,_-PAHScé)\sﬂﬁﬁjlﬂ)ﬁ%.ajubvfQ.\»A{J.\JIJ.L&\AM):
38 o 5 42 5,10kl gl 35y b (GC/TQ-MS | Gas Chromatography/Triple quadrupole-mass spectrometer) 48 «. >

55 0 S S YVAY VYA Chle bty b4 55 o Kike Jildo 5 sl b 53 oS e s 8 6 OVAY & /08 ke b (6515T Olke 4 TPAHS Sibe ST il
LT s 4 Ol o 1 2y b oz 53 PAHS e oKl s olalis WPAH L. 51 o Acenaphthylene clle .ousls olamst| Slab Juad 55 xS e
Occupational Safety and Health Administration L. s & et s 1 5V S5 i 53 035 4 baolSen plai 53158 3 b SIPAHS L agrl e HEPR R E O]
(ACGIH) American Conference of Governmental Industrial Hygienists 5 (NIOSH) National Institute for Occupational Safety and Health ((OSHA)
agys gt 51 laedy VT Ll J =87 5 &SGa135 U287 ccnl by A8l s oy (B8 50 Lol oo 5 Lyt dom 31 iy 357 5 080 &S5035 1 (o3 Ll 5 0 o7 ol
515 PAHS 015 2al8 55 5L ,5b

Jris (6415 a5 ges WSS, (ot 15T (g gladl- ESlos,T gla iy S 5 5un 1S (W6 319

Slaios alxe ol Sudlyi p 3blie 3151 slgp 3 (sladls W Suilog,l (G w5 g e CIAE (§u583I] . e Jhinw cogin 03lj 2l g (b 1gls ]
WESIVY () 0F ARV codh plis
AWAF/END e by

\WAVAND (ol ‘C:JL: AARCYARFAT P PRI P

S5V PAHS (Lo 5l (F) 395 o0 Cgumme PAHS izl aubs solio
Ao )3 9 Liaeaslly Sn bwgs @ (Sjglom s phibas Jds
Eblis glejls 5 Ao 2o yitey o Laa 53 s 5 Crous 3l
sindib jhyglgl (slaosn ¥ lgie 4 1) GlS 5 ol 1650l Connj Laeo
Acenaphthene Jol_s ol oS5 o ola S (Y-0) cewlos, S
Pyrene Naphthalene Fluoranthene Acenaphthylene
Benzo[b]fluoranthene Fluorene Phenanthrene Anthracene
Dibenzo[a’h]antheracene Benzo[a]anthracene .Chrysene
Benzo[ghi]perylene Benzo[k]fluoranthene Benzo[a]Pyrene
.A3b . Indeno[123-cd]pyrene ,

ISl an g ol 0aiSly siadl )3 (g y5-bo & PAHS
L (F) g a3 ls olilb p Jloinl b (6 phumes] (sbrosty VT (pstnss
otalS Lol sl Cuan g GRIBIPAHS o150 lb s (JsSlse 015y Gl

douds

L PAHS) (gl il s S slog)l sLn(p S50 o
LS 5 5l (5H 09,5 « (Polycyclic Aromatic Hydrocarbons)
) slmos VTl amg 4w 5 (V ) i dils cadm g (b JI
(V) Sgbise dddgp (e slacd g (adl 5lysl jl & s (Jaee
5 il S35 9 ot @liolb e cools b PAHS I 5
PPAHS 3555 0)Lsy5 (DL Cas oy g 550 oD (gl s s

(¥) ol ioljal 4y g 051 (clgn
Lo 3y bl ] golio §) o 5 o oo jl oo PAHS
il elgl olos bwgs bl adg 5l 56 PAHS xuwg 3539 245 0
e Lol Sl s PAHS calo ol gloe el JTslgo (3151
aile (T slgs 15 b wilawny g 4l 3] Lol g 03l o oglice
o 5l 55 g laaisl olygh 5 oIS (550 T ol (S Do 5 S

olpl (leao! letol (S5 pole oSl cublagy 0aSisly o Cubling (awdige 09,5 g (o oomisly Cladod dieS b)) wlids)lS (gooniily —)
Olnl (ledo! ledol (S5 pale oSy ubligy 0uSisly o Cubling (awdige 09,5 5 1519 put (sl gylows | (6N 0089 T o) Laizme liuiod 3 yo ¢ )lutils =Y
Ol)i‘ ‘O‘)Q(; TR W I t:i“\’)’ F9’L° oKl ‘wl.xe‘: 005Dy clayo wf)].l.ee oo 55/5 c)lg'.)bul -y

Email: y_hajizadeh@hlth.mui.ac.ir

oolj >l sins 1) gamme oudaw b

WAY e /Y 0yles NF o /oD pllss liioss oo

1V F

http://hsr.mui.ac.ir


http://dx.doi.org/10.22122/jhsr.v14i1.3030
mailto:y_hajizadeh@hlth.mui.ac.ir
http://dx.doi.org/10.22122/jhsr.v14i1.3130
https://dor.isc.ac/dor/20.1001.1.17352363.1397.14.1.20.0
http://hsr.mui.ac.ir/article-1-992-en.html

[ Downloaded from hsr.mui.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.17352363.1397.14.1.20.0]

[ DOI: 10.22122/jhsr.v14i1.3130 ]

OLSen 5 0b> 4 dge

S-S0l caSayio y 2 Sl YOIN g AY/E Voo /Y sy 4y 4S5 adhaie
P PAHS jlie a5 ob oLis ohlSen g FaNg Lingh zols (VO) 65,8
Sy Jad ;> PAHS 5Lj cbale Loyl ol jiaS liasli Juad )3 yauned]
il 5 3hin) B ed sLai g e Sl e 4 o
ke (glop 3 PAHS clale oS ¢l cund aous oyl 4 ) Ken 4 Bae
(5Y) ol 5 S sy Sy g 5

3 b Cmo s g ol S 550 3 (s B AS Sl
FogS Ve VTV Colus 4 (aw 0 1) Curen oyl &S Cunl (&5 yodeo 0/
e Gl 320 VOV yd pdaws 1 ledis!) iyl Cunl 00l (gl 395 1> &1 e
Ol SnasS b 5 o S15 sloaiohs 5 25,0005 5 5 5o a5l > ol
3o o) e gl Ll il dlael By G 4 oy Jlos ]
Orgl g Commor o (g (ool SN ABli oo ()¢ sladl g5
$log)d98 35 AN Sy plgis 4 & 29 00 g Gl (Fato 0
lros VT (om0 5 ol (sly 29,000 sl g 205 535 (o o 1y gl
Sls  PAHS o ble o ainej 3 (Slllae (985 5,5 )1, (et
(lolid diej > Slaiod canl (5590 cnlpl el 003 plosl ol ()
2L o815 Lol (slabr e lya o olaoae VT i J5S g b))
Sl 5 eale s ol adlllae plodl jl Gun sl o 4 Cones
aalio g by 5 Lol Joab 93 )5 Oladool S8l sble > PAHS
Dgr Juad 93 ol Jsbo 13 (g paiges blas 3 ay] cdale 1 SSle

Lagdy,

bl adaio o Wlgy & (o)bpaiges ol V o hng ol plosl (sl
P LB ol 03,5 e wd (g 1) b (338 9 @38 g (Jlod)
Al sl cap g oVl o glie wamer (15 (SBl ad (85
Syt 5 e Sl iyl yputio b (Sl bl s bl
5 Ol Joad 50 10 9 WA JLuw o pobs asllas 10008 Cbl il
>l dSge £) Al 4By Juad 53 ol o ) iges Y088 sl
igos ¥ Joab 93 (b ggaime > 45 (adllan oo i Job 5 ol
oas ool Lt Y JSTa )3 () ymdiges bli g e 4 005 (¢ )glaen
03l953) 3T e ¥ (gy9tex e N Sl (61 ydged bl ool
Jo & aeS )3 olee 0 oblaes! e ¥ (&) cumn plol (line ¥ ofjlyud
Sy deg Y g ol

Sy Al bl o)y See
S Jiog3 b g5 31 (SPME) Solid Phase Microextraction
Sigma-Aldrich s, _s) (PDMS |, Polydimethylsiloxane) /s
S slodg) Coyg0 4y I piges cpl A o3l Jleb put jguo @ (1550
bz oSy claly g Cle clllB L ol slajaddy o5 W3b oo (SSU
o 5, PAH GLuS 5 (ud 4 oss aniie] GOl o3lo 3yl 5,38 ol (s,
o s IS o Ol 0j9) SO U el sy (585 )18 (10 5me p3 il
Gf Comd B3I e oo 4 M L gl il 4 5l 54 SPME
g e 03l 415 LT 9 sy ¢l (GC) Gas Chromatography

Benzo[a]anthracene 4 ;g o PAHS 150 o dles 5 b o
Y ¥ A) 5,5 o,Lsl Dibenz[a,h]anthracene 4 Benzo[a]pyrene
b il lydad o sawesl 3 PAHS jo s da wly ay o opl ol
o5 J9se 0jg L PAHS (sl 09,5 53,5 ganaiil 09)5 93 4 clgie )
b 4w g 9 PAHS Jels 45 (LMW L, Low molecular weight)
High molecular weight) sLsj JsSse 59 b PAHS (093 04,5 5 sl o0
(V) S glails 5 g i lez PAHS ol a8 (HMW L

5y 5 el Sliels o ) lame Sl da gy g3 el )6 PAHS
ool 1y 9 43l o PAHS Ll o 1 (S5 el blog (A) Sai o ol
2Le5 Jsse 39 b PAHS asas jobo &y (50 (slagpgs i8S < g0 Slallas
PAHS (1 0)) w8 oo o |y o5 050 01jg L PAHS 32> slog o
by Joolse 503 g Cosby ol d2)d e sl Lulyd 4 g5 L ln >
SIV)35b 392y S aw (g5 008 Glr g b 5 5B B 3 B e
s Jalse as oyl sl oM o Slge ol o Syt s g 45 5
O 4 dlge l 399 (e emmed (63190 4 g oo Ao ‘j 5 oS ol g
L ol pams g aded CooMos gl Cumd g i ¢y ¢ ywlod o o]
Gl oacs cllys 3 9095 Sl el WPAH 1 o3l 3,8 0,3l oS 3 )
Benzo[a]anthracene , Benzo[a]pyrene LaPAH (. j| (W) slas 5
A0) 3 s liolb e 3 Benzo[b]fluoranthene o wsl o 1ol o
0953 ol S 5 4S5, 5 0 5 BY 09,5 > Benzo[a]anthracene (V¥
93 ogthels s eSSy (19) 3 pled (sl (il S
G55 Sug) pad el (i Johs polis b i (el Sz
s » o YL lajd Ly (Slysd ool 3l am st o (58 oo
‘ulb)—M’ u_lL,Jlu\_, u_o?ol dleu::)l)j u»Lw‘ - (\N ‘\V) Cl 045 odaliio
S oy S5 S il oliolb s » 0gMe Benzo[a]pyrene
DAY 3,50 5 gy SS 5 Jgl 03,5 53 5 3l o ol

PAHS clale 1 Slo wosS o) Ken 3 GEVAO adlles jolul 5
L5 VYY) csSengio y oS3l 015 el V¥ b |31 clon 5
Lmd] Egodme 45 C8)S W g0 LS HLS sl e ) PAHs .S 5
(YY) 900)5 5155 csSayie 4,59l ¥ 1Y 90 Benzo[a]pyrene
s g gl (sl s oS Sla ety plojlo Jadlgins
LaPAH S il —asls ylyie 4 |y Benzo[a]pyrene ol b
2 585 B s ypo 4 sl 038l Sain g p S AN
dy50 Sy 4 pmie Benzo[alpyrene jl caSoyio S5l /N (5 yre
Ok &y 9d oo a8 S wlad 3 a8 6,85 i Vee o > LS b
gy Ml gy (o Lotal) lyie & ceaoyia 1 Sl /) clale s
555 allas >de Lourdes Cardeal ; Menezes (YY) ¢l oai
(YY) 05)S s ySojlil CaSogio g p)Sel VoY (yapm slo 3 |, ZPAHS
) p)S 9,50 YYIM X35 Cachaca |y PAHS (Sile ;5 Vaz
aw Iy PAHS S Sle o) )LSen 5 GUEITEIND (VF) 3905 )35

Vo

WAY g /Y 0)leud V¥ o /aados pllis ligions Aloeo

http://hsr.mui.ac.ir


http://dx.doi.org/10.22122/jhsr.v14i1.3130
https://dor.isc.ac/dor/20.1001.1.17352363.1397.14.1.20.0
http://hsr.mui.ac.ir/article-1-992-en.html

[ Downloaded from hsr.mui.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.17352363.1397.14.1.20.0]

[ DOI: 10.22122/jhsr.v14i1.3130 ]

Olghal (g5 55 (gladl i ES3las )T (slagy S g 5n

N
@
@
| @
w A3 e Esfahan
| @ @
Major street ‘
Street
@

L s

(VB bBY) (g s gai slaoKivnl Cuadge ) JSub

e | 48 (5 5L) SPME 1ud (g5, 0ud Gl oLl jg N (ol 5 &
e 2 LS Lo sSge 3985 oy DY el dslons LB (gl S
G 32 SPME ;5 5535 oo colis A el o gpe oo 55l
s 2 SPME 8 & 5985 yooe Jobo Z (d = +/+ +VD) guye yio 5L
edale C 5 (j95lnl oars 1) i yaises Oloj e T4{Z = 1Y) yro sl

g (eSorie p p)S9b) PAHS I Jlai 3)00 o8 5

A n.zZ
n=-C.t - C=
z Dg. At

\ e,

Y oada) 5l s 1685 Cpge 4 (55 395 oy duolne sl

57 J9S5e 0j9 Ma (o) JS)L28 P ] 53 57 (YA) 3,5 oaliz
Al @y yo Sl e 2 3585 o x5 D dgp JsSlge 0js M A
S Slym S5 e g2 2V gl Ay s ;Lo T
olea B oS54 5)B oSy it b oo e w2 D Vp A

1
10731751 Ly L 12

Dap = —— 25— o MB} ¥ b,
P[(EVA)3+(X Vp)3]?

5l ookl Ly SPME ;8 5JUT 5l ool s ay (cLmosls
Yeas 5SPSS i éley 5 5 GCITQ-MS o8>
942555 3,40 (version 20, IBM Corporation, Armonk, NY)
o] o 3 T elgn 53 34390 PAHS o bale 8,3 )15 | los
ANOVA oLa s ol 5l ookl Ly i Lo Jgunb 5 (6,5, sd g0l
(Cymimeds 33,5 duslie Shapiro-Wilk 4 Kolmogorov-Smirnov
D oy solidlen (sl it L PAHS clale LLs)|

oo jl e VO glis)] 3 g 0ud asuiie (slaoe )3 )13 pig05
oS olojl oy g A anilyy y s 3)90 (slagiloj 5l any g A5 03l 41,8 (e
b e 0 L ol ptises loj e il Uil 5 lubinl byl cos
Dy el VF (56 5o 50 (608 glodls b

Jiog Sl 95555 & Juaite GC olSaws PAHS (iS5 o8 5UT cap
L, GC/Triple quadrupole-mass spectrometer) a_sa_. oy
Sy oaliul 3y (LS 5ol Agilent Technologies) (GC/TQ-MS
Jg SPME b ymasiges (595 0308 wia bS5 liue U1 sl 88
S5 gl sl a5l g g pediee jobo & Q3 yud ol SSU
A2 YYD G5 yee slod i 03l ), 8 GC ol&iwd )5 Caomd
o5Selss GC o5t S, S 5 (s lulin (sl 03,8 it 31,5 il
e Ve Sy g pto o +IV0 (IS5 Lab ytag Son <Y ol i |
aaliyy 3,5 olais 4833 1 il e ) S b pae Jols 505 ealial
il 8l dBy S e 4y 0l 5 il a3 B Gjpo 4y (g 0)58 (giled
a Loy opl o ule) addsy p do > & s b3S il 40 WO B &yl
A Y ey Lol S ol dnpd VYO (slod 4y (i (4d85 & e
9 4@dd ) A ey Ly ol)S o a5 3 YYO (glod culed o g 4ads
23,8 ploul addy & e 4y Lod ol yd ule

obej 5l olaiwl L) £95 s Ca )bl (gl gioxio s pslaie &
Sy (i pj o Sl ooliil L) jladio g (o5 5l 08 )l
Sigma-Aldrich 8, _5) PAHS Ly 15w Sgiwl Jo e ;I PAHS
a,F ool s Sm Sl Vee 500 e e claclale ) (K,
2 PAHS I S,y (sl (Siesad ey 5 (565 pardids 23 e dbles
b 59y 03 a CVUT (455 dnloee g sl 008 L)1) Jgu
3008 o ) adal) ool b lga axSoyio 3 PAHS 51 G ja clale

WAY e /Y 0yles NF o /oD pllss liioss oo

V&

http://hsr.mui.ac.ir


http://dx.doi.org/10.22122/jhsr.v14i1.3130
https://dor.isc.ac/dor/20.1001.1.17352363.1397.14.1.20.0
http://hsr.mui.ac.ir/article-1-992-en.html

OLSen 5 0b> 4 dge

Sbyka jlacu 3l gl (PAHS) Polycyclic Aromatic Hydrocarbons 4 gai V# (g1 ys (Sicusan (s pid g lod dlulas .\ Jgua

[ Downloaded from hsr.mui.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.17352363.1397.14.1.20.0]

[ DOI: 10.22122/jhsr.v14i1.3130 ]

Y J5Y -/A34 Naphthalene
<[AY <[+ OA +/444 Y = \YOA- X + Y40 Acenaphthylene
VA ./-0F ALY Y = very. Xy - . Acenaphthene
offofye [-0¥ ALY Y = ¥PYYX-yyay- Fluorene
RY -/-oY -/a4a Y = \YVAOX-\£¥¥ Anthracene
RRY, /.Y - /444 Y = \FAAVX-YFOY Phenanthrene
-[-\¥ [-¥4 ALNY Y = 0\ YYFX-¥a.4 Fluoranthene
WY /¥4 /a4y Y =0\£40X-0V- Y Pyrene
ads ol [ ¥F -/440 Y = yoarsX-y\yor Benzo[a]Anthracene
ads ollis o[- ¥F +/44A Y = ¥-0a¢X + VEYEY Chrysene
ads olubs - [-¥Y NALYS Y =vve v X + ¥ FN Y Benzo[b]fluoranthene
b flufbi -+ ¥Y -/340 Y = yvyv. X-feyyy Benzo[K]fluoranthene
ass ollis /¥y ASNY Y = vPA- - X + YO Y Benzo[a]Pyrene
-/-Y4 -+ ¥\ VALY Y =¥YFavX-1\YAA Benzo[ghi]perylene
068 | Lol ) -/aaf Y =VV¥aYX-\YA-¥  Dibenzo[a’h]Antheracene
[-¥0 [+ ¥Y AR Y =ya¥yFX-AYA- ¥ Indeno[123-cd]pyrene

P PAHS clale g pin Jd 0y caSoyio p p S0 OY/AY £ ¥/ 5
Sl g odls | Slymess slacaled dgvg cle 4 Conl (S o3l e
kg jlHlinl piomen 5 i Sl cuw g9590 (nl & AL 5y
25 g cdibaie cpl ;0 YU yolde )00 s g o ddlaie cpl 3 jlo 5 cilw

Ladadla
2 S ydises alises oSl V3 PAHS clale wdin (1 Silo ¥ Jgin
PPAHS clale (1 Sle Lo Ol aad o lis |y il Juab
ol 00 a0l Y Jodn 50 55 5ub ad 13 gy pdiges calisee oS! Y

Lol 3 Sy 35505 Jora g i 935 g Camonr oS5 e Ly o3l lasn o] 4y by 0 PAHS e lale iy

Sl gad (slaoicul ju (HLuls Juad jo 0286 yio 43 a8 93 cus 53 (PAHS) Polycyclic Aromatic Hydrocarbons cldle (1uSstas .Y J gas

Sy olse | sblsaalglase | Olyea U g gy pldglase | (ssen plase il plase | olSieu
o
AR Y/ ATRVN VA YV Y/N# ias Naphthalene
4/Qy o/YF #I¥- Y/vV o/Y o/ A/yy Acenaphthylene
/vy o/-Y Y/ Y/a# Y/oY Y/AA #l\ Acenaphthene
Y/¥o Y/0N\ Y/¥0 Y/\Y Y/YF Y/\Y A7AN Fluorene
VAN V-4 VYA VAN VAY -IV# \/Y¥ Anthracene
\V/a) \/AY \V/a) \/¥YV \/VY \/OA Y/ Phenanthrene
-/A¥ < IAV +IVA -[50 - /54 - [Fe - [A Fluoranthene
\/A0 \/VY \/YF VA \/YY < /AN Y/ Pyrene
wdd it s glald s glabd el ol el gl ads glabs s bl Benzo[a]Anthracene
S N X O O Y- S O Y YO 10 XY OO Y- Y Y - Chrysene
VAR 7 2 VAR 7 2 iy ol V- P -2 VA P -2 iy ol iy ol Benzo[b]fluoranthene
iy ol iy ol iy ol wdy ol wdy ol iy ol iy ol Benzo[K]fluoranthene
ot Al b it e dldBe afh AdB ais A ebs dbs s i Benzo[a]Pyrene
Y55 Y/Y. V/a¥ Y/\V Y/\O \/a¥ Y/¥a Benzo[ghi]perylene
s plabsas plabs el plubs s glubs s glbs oass glubs ass Jlubd  Dibenzo[a’h]Antheracene
Y/Y¥ AVAR Y/ Y/AA Y/£- Y/av Y/¥0 Indeno[123-cd]pyrene
YO/NY £ Y/FY YV/#- £V/0Y YY/#8 £\ /FY YV/AY £ \/YA YFP/¥A £ \/¥F YY/OA £V /¥4 Y#/AVY L Y/F- lias 8l yasl £ U:SJLW\A
VY WY Jlog /Y eyless IV Jlo oo pllss o aloee

http://hsr.mui.ac.ir


http://dx.doi.org/10.22122/jhsr.v14i1.3130
https://dor.isc.ac/dor/20.1001.1.17352363.1397.14.1.20.0
http://hsr.mui.ac.ir/article-1-992-en.html

[ Downloaded from hsr.mui.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.17352363.1397.14.1.20.0]

[ DOI: 10.22122/jhsr.v14i1.3130 ]

Olghal (g5 55 (gladl i ES3las )T (slagy S g 5n

Sl yadd ga3 (sLaolSiuwl ju jaals Juad ju aSe yio 43 o jS 93U s s (PAHS) Polycyclic Aromatic Hydrocarbons olild (1uSilas ¥ J gaa

S olae  sblsaalglus  Glhes wag by
NN% o/+\ ¥/v- Y/ov
VV/AY N-¥ V/o¥ O/AY
£IVY #IYA AVAN Y/VY
AR Y/A ¥/Yv \izd
Y/-A \IAP V/VY VY
Y/-A Y/NY \Ya%4 V/VY
VY. \/YF VY AV
Y/£Y Y/Y- VIV, \/¥F

06 oofBly o088 lldBB 088 Bl 088 lufEs

08 oofBly o088 lldBl w088 Bl 088 lufEs

08 oofBly o088 lldBl w088 Bl 088 lufEs

06 oofBly o088 lldBl 088 Bl 088 lufEs

06 oofBly o088 lldBl 088 Bl 088 lufEs
¥/\0 Y/¥N Y/a# Y/-Y

06 oofBly o088 lldBl 088 Bl 088 lufEs
¥/AY \Widd Y/¥\ Y/0)

YA/AQ £ Y/¥V YV/AY £ Y/\Y YY/AY £V/AY  YA/A- £ V/¥A

alel (lass Olase Gyl Glase oEawl
(&) s
ldlda o/F- ARVl Naphthalene
VIA V/-Y \Y/PY Acenaphthylene
Y/¥Y Y/#N Wide Acenaphthene
YY Y/v# \l/zd Fluorene
V/AY VY /Y- Anthracene
Y/-# \/AP /0. Phenanthrene
V-0 QA7 AR Fluoranthene
A% VYV Y/a# Pyrene
adh gl ads olulus b oLl Benzo[a] Anthracene
adi gl glubs el gl Chrysene
ads glals aas glubs ass olubes Benzo[b]fluoranthene
ady glals aa glube ass olubes Benzo[K]fluoranthene
add plalis el plubs s olubs Benzo[a]Pyrene
Y/aY Y/Q¥\ Y/#¥ Benzo[ghi]perylene
s plalis el plulis sy Lluba Dibenzo[a’h]Antheracene
AR Y/-¥ \ilal Indeno[123-cd]pyrene
YEAYEYNY  Yo/OAEY/-Y  OY/AYE¥/-F Sliae CBlaslE (Sl

54 18 e sblio o j) i boSutnY Wle 9298 colebab iyl
D5l i glod 3yl |y Lamod VT 5l (i clale Wlgs o sk ()
§ 4 s 5555 Jee (S35 sy e plyc 4 5o Al imen
Slog)] slaiy S5 hm g ol ito 355 &5 25 gloodygl g 58

ool 0 WSS ol
6. _ B o b-PAHS S Sl
1 ST
¥ I I
Y - I I I
vo o I
Ve o
_1; 33’ _3; 3 ‘{ 53 jj’
= Py 5 4 £ 4 %
= & < =) 4 ~
N ) % 2 “3<

Polycyclic Aromatic Hydrocarbons cuilé .Sils dewslis Y S
09 (A slaolShicwl (s (ase yis g3 8 S 930 o g (PAHS)
bk 9 Qlunls Jguad

539y Gl & G 5l Juad 3 PAHS clale (IS )b o
o sl Jabd ool 3 bed (Sig)ly 5 sl oy Jid 4 ol (S ol
2 o lie )3 00,5 o il (glon 43 o A5 dho.&;%\” O e casly
LaolKisly g ywylie g sl JluLU ajg, i )0 9o a8 opl s & liwsls
clale 0y b oo oS job b dwlio o add flws 30,5 g s Julass 35
bl a8 sl 4 Cums la > PAHS

oS! (s pd 0ad iomiw PAHS ggemme clale 1Sl il s
Y S ) e g el b g3 p gl b @l i cpmizeen ¢ o5l
Cawl 05 03> UL‘”

lllas plosl o b )33 big S 5 Cag) dod 5B ) e
oyl ol 31120 Jlo (LT B 5 5l wlislyn clojadls 4 bgsye cleMbl
Cawl 0k Al ¥ Jadn 3 aoMs job 4y &S 10,5 cdlyd bl (wlislen

(W)
3 (edjl i) 5l o3l oK) ;> PAHS 5uSke ydlie ol s
S o] ol ey o LS e sladiges 3 1) PAHS 0lis
o 20,5 5l 8L [FYRSHY] o=l g oledo! i bLas op 5 S8l 5y,
log,095 59551 51 00 YT dlge zgy5 a8 Coml S5 @ p3Y il o b Juregs]
i 0ol5wd 3)ly aiaans jobo 4y 4 548 o Oy Lad I glodgae 4o

WAY e /Y 0yles NF o /oD pllss liioss oo

A

http://hsr.mui.ac.ir


http://dx.doi.org/10.22122/jhsr.v14i1.3130
https://dor.isc.ac/dor/20.1001.1.17352363.1397.14.1.20.0
http://hsr.mui.ac.ir/article-1-992-en.html

[ Downloaded from hsr.mui.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.17352363.1397.14.1.20.0]

[ DOI: 10.22122/jhsr.v14i1.3130 ]

OLSen 5 0b> 4 dge

Oldol ygdi 5o 170 Jlow Jualy 9 Ll slaols yo ceulisdil 9o slagadld (uSilis ¥ J gua

N/ ¥Y/A \YdA1 ya/#
Y/ YV/# \Y/# Y&/
a/- Y¥/# A+ VY
\Y/- YV/¥ Y/A AIJA
\Y/- Y-/Y ~-A/¥ o/a
ARTA) YY/a AIY AAVAS

#oY

v
#l Y¥/ v alu e
Y/ ¥/ % DR
- YV/0 v gV
£l Y5/ % oLt
4/ avV/o \% L3l
o/v YY/A - XK oSl

S5l lo—a y3 1, PAHS clile w54 ,»de  Lourdes Cardeal
P Llagloas cpuSojlul polie a8 (YY) oy olis caSajio p p) Sl Yo/
axelye (i Slpe 4 Sl Giagh @l g eSSl () b duolie
de Lourdes Cardeal s Menezes s 4y cuwi |y (5 i i
byt (53 a8 Sl 5l 3L Wlgs oo OS] eyl a8 5l L3 (YY)
A8l (Bpae g ying CuSy
Wb plosl 3% Cachaca jes o 45 Vaz adlles gl o pioren
3905 G035 csSayio y p)S U YA PAHS L cndis agalge oo
e g olea o olfian] j oacel s 4 polie b lade oyl oS (VF)
» 1y PAHS | S5l o), Kan 5 GUEITRIrD .cusly cuplio (5)ste>
Olg=is xS yin ym F)f,sls yo/y ,A\‘/? NV oy 4 4S5 adaie aw
alin laolinl b 45 5 aiaie
3 ool o dy Jlacde 1 YL o polie g sl ()5 jle Lo oS )

93 5 oY1 ol polie a5 (YO) 3905

s Benzo[a]pyrene colale o) Kan 5 ol5lis )3 il o pols img
Ao opl 4 g 13,8 oy jlenl e sl y> 1) Benzo[a]anthracene
£S5 ) o)lulwl e 5l Benzo[a]pyrene clale Kl oS S5u,
- P)_fu_xm av) s 390 Sl e 5\ Ll ‘,md (u_,s‘,):ﬁ »
JOR\ ‘QL@A—@‘ 2 ol addllas slaojlil 4y Cas o5 (YR) c;.ul s)l,\JLmI
e e lis |y YL
cale 15 les cilise bLE 5 0as plosl @lidis )b 5
Jlts Glsis @ adlon p)S S jl i 3y Jpad 3 PAHS oS
95 dalllas > Loyl 5, S o)l (¥+) o), Ken o Park g 4 les
5= 05 Jsio s e ailate lom (5)5 56 lyd > PAHS aljy, clale
Ao oyl a9 455,855 03Il |y PAHS clale Lab g, ¢ poored 5
itlesS sl hd b g 145 Jgd ,5 PAHS e 45 S,
P oy 4 PAHS clale ilis g Sl (V) cul 1
iy p3 ol Jlde g0 SYL bYs &S 13,8 (5155 ksl g ¢ ylisej
lgo 65 an ) g LIS Y (g &.-L shand S gw sV B pas
iadl ;3 PAHS e a5 3l oL o)) San 5 FANG asdllas gols sl e
O ly Jlw dpw Juad 3 PAHS 3L cbale bl .ol a8 bl Juad ;o
PAHSs c il um}él 5 sl 6 M duw,w Y u.u}:el cls

Pl g 0 o3l

Lol il gy o oSl 4 byye slajls g cols s 4
S St 4l by 335 5 plise cul 4 e s oLLS > ogy]
Ll ang JB odgame ol o

o=l P 205y e PAHS clale o iy jlis jl adlate (g
dmog ol (53 Lol 5 ool (g)lo elS o () Lo & o
Ol )l (S S5 At 53 g Langedle sl Gl 895 3945 00
d9,0d]j ailodg) o (S35 9 05 p2e b Eskd lagbls (b plae
S99 pAs cOpizman 33y S (o0 SBl5 jop 4 prie Jalo oyl o Ll
5 JLil czge LS 5 loyd slmoa VT eS ool poo o gty 5 (s
53 Byl e sl e 8 o eVl Lags e gl iy
ol g a5 Bl oo g 298 235 xSl (21,853 & By
Clalé ity oSl ol o2l o) Sy o153 5l g &Sl llne
(Y JS3) )b 1y san YT

355 4y PAHS bl o5 113 511 4y o Sblaos] glae
O zbly s 4 Wl e dilaie oyl ;5 PAHS (oYL clale ol jolassl
e g (2 e S ed Ceous |45 A3l (B ps 3
chale Jli8lan jode il o adale ool 3 Cogw Glaolly 292
g PAHS

o s 4 cals |, PAHS Jlaie i 51 (S35l olime oS avs b
2 Pyl 558 Sl csSis 5 o SLBI S s lad 3529 @ (i )
clale oS Cowl oad cesly ol (ol g 2 Cund (60 gawg (glad
NS uoLaIAl 355 &y oyp 3)54 oS! oy §°9ﬂ

29 d)‘*ilf. o1y plowe] “l.*f’ 2 dedyg> QM‘ \ﬂe G oy dm)‘a; bl »
OAb g Esl 9 5 e oS it )3 bod (Sgly sblie (cam
Es5 b plg Sl 292 conlalty 258 00 b slon 1 (525 (sl Yl
2 ohy 4 ool wed lgp > PAHS (258l ol iptee dod (gl
ol by b
5 LnolSg 5 jlusossl inio slaisly il blod 4 olgiul
5005 Slam g Ol e lidlyir Camdse (Sl Cundy o inio cbS 05
Ay Gl ab b e o S g So ol a2y (St
ol it e b Jpite (Sool oo slp B Sl 3g2g g
9 Menezes «dlas gl 5 a5l o Lmos Yl e bale il; 8l

114

WAY g /Y 0)leud V¥ o /aados pllis ligions Aloeo

http://hsr.mui.ac.ir


http://dx.doi.org/10.22122/jhsr.v14i1.3130
https://dor.isc.ac/dor/20.1001.1.17352363.1397.14.1.20.0
http://hsr.mui.ac.ir/article-1-992-en.html

[ Downloaded from hsr.mui.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.17352363.1397.14.1.20.0]

[ DOI: 10.22122/jhsr.v14i1.3130 ]

Olghal (g5 55 (gladl i ES3las )T (slagy S g 5n

O

Sygmo |y Jad 93 (b > o elipl (Stunen g PAHS cbile ol adlbas
P PAHS oLy cbale o labd Olyps spng Sl gols o Jl3 )y
PPAHS (sl 6,508 Cuip g adale usb o (s)bpdises blis plos
D2 gt Gl LB plo )3 oad sl Clidiod b (93905 U pols gl
O S me BB &S s> o (lis PAHS LS5 Lab yolds duslis
b 15y 35 259 (i 5 oliaels Sy (b 53 S5 ol il
0395 5 sl )3 9 YU yliwsj > PAHS ous ssalie slacdale yolie
(ol g 55 g 45 & 38 (S (lyie e ol Il
e 3929 Sl g0 Al jles bl Jab (b 5 PAHS (2]
ol 45 el o sy Lyl acdllas > PAHS (sl o (oob
Sy Juab 13 PAHS S ko g 35,8 oo Lt aolite glio 51 laoa Y
4SS pasde puSle gl ) (nidren Al )5 Juad I i
sl $YL ao 3,05k} olgio! s cibies bl > PAHS clale
oS Sl 39 sl S Y e 1yl s o 83 o wisS oo
Ol i o ol de g Lgnlpl 0L 0l (BT as CuBge g 0l 5
ol i sl (St sl S5 e YL slocile 5 oS 5
Hasl Grals cops o dedin g ole ddby gl g pgw bl ausl
)5 &y s loa )3 PAHS

a8 g S
S i (ol ol oS lef] SIS 5 alie iy oy
GCITQ-MS oiSis L SPME (clm s 50U 3 45 ool S pole
Sbjy pole o5 tily (gl g Shmgiy Ciglee  cipian 5 Ldged (5 )Ken
Syl Jos o (G5 5 S5 il adllln Jlo o sl e 4 o]

References

(YY) Csl 5 o j1 iy Jloo Spos S > PAHS clalé a8 azzily s
cals Jlgan yols sy coazdly b (Y5 V) cllllas ol golis &S

3)bil s9a 5 YL dlge (e pole Gingh @l (S yobo

3ol dl)—! slome dgd> s O'.’.] 4 d>g) L A2 e UL“" Iy o Cyes

uasls olgse 4 Benzo[a]pyrene (sly aull) ol oais iy 55 PAHS
g (canl 0nd iy 5 ot 32 p )P Y e jlado 095 cxl (2l
piY g adlis gy Jolo plgis 4 SlaS 5 cnl Gl 503 Sk
5 JS sy e 5 (58 b)) I g s codle b cqp cul
53,5 ool bl Lzl zals
oMbl & lad Cfputs’ 9 (cwliilod cloodls b g i bLJ,/
Olejlo Jok g (550ke 5 @)l 423 ol Cushy (gen (wlidlse
CBle gy owlidlen (sla o ol 8l 00,8 aus ladiol wlislgn
5 Kolmogorov-Smirnov a4 ol 5l esli—wl L, PAHSs
g PAHS cbile by (coa b (Siumod I 4ulie Shapiro-Wilk
530 s o bl e, oamlie cusb) g Lod aiile wlilon (slaasls
ANOVA 5 0] L5 ppiomad Sl Ssg Stusen PAHS clali
Gl ymdises Juab 93 o )3 PAHS (glinl clale o BMS) a7 sly olis
by s ol Joab )3 PAHS chle (:Sike polie aunlio gy o sine
il sl Joad dy bgpe clale (o Sibe (e o 09 o] 5 S
5 Sissls 0asy EsBy Ly d Canl Ses Vb clale oyl (OY/AY £ ¥/-5)
Clale il 3 il g n oS day 5 e slacdge I iy edlinl
208 5l & Gl a5 Jlog 3205 335 5 (ole (Jubae L5 4 PAHS
4,5 plosl Sl b Laspe slgn (901 (595 2 &5 (6,500 Slillas .l
L dunlio p3 3y Jguad 55 mosn VT ol (cVU slaclale onimd lis ol
s Slgan pSl Shagh mls b asl ol 4 (V1) Al Joabd S0

1. AreyJ, Atkinson R. Photochemical reactions of PAHSs in the atmosphere. In: Douben PE, Editor. PAHs: An Ecotoxicological

Perspective. Hoboken, NJ: John Wiley & Sons; 2003.

2. Kim KH, Jahan SA, Kabir E, Brown RJ. A review of airborne polycyclic aromatic hydrocarbons (PAHSs) and their human

health effects. Environ Int 2013; 60: 71-80.

3. Bostrom CE, Gerde P, Hanberg A, Jernstrom B, Johansson C, Kyrklund T, et al. Cancer risk assessment, indicators, and
guidelines for polycyclic aromatic hydrocarbons in the ambient air. Environ Health Perspect 2002; 110(Suppl 3): 451-88.
4. Zhang Y, Tao S. Global atmospheric emission inventory of polycyclic aromatic hydrocarbons (PAHSs) for 2004. Atmospheric

Environment 2009; 43(4): 812-9.

5. Saponaro S, Bonomo L, Petruzzelli G, Romele L, Barbafieri M. Polycyclic aromatic hydrocarbons (PAHS) slurry phase
bioremediation of a manufacturing gas plant (MGP) site aged soil. Water Air Soil Pollut 2002; 135(1-4): 219-36.
6. Ravindra K, Sokhi R, Van Grieken R. Atmospheric polycyclic aromatic hydrocarbons: Source attribution, emission factors

and regulation. Atmos Environ 2008; 42(13): 2895-921.

7. Armstrong B, Hutchinson E, Unwin J, Fletcher T. Lung cancer risk after exposure to polycyclic aromatic hydrocarbons: A
review and meta-analysis. Environ Health Perspect 2004; 112(9): 970-8.

8. Canadian Council of Ministers of the Environment. Canadian soil quality guidelines for the protection of environmental and
human health [Online]. [cited 2010]; Available from: URL: www.ceqg-rcqge.ccme.ca/download/en/320

9. Masih J, Singhvi R, Kumar K, Taneja A. Seasonal variation and sources of polycyclic aromatic hydrocarbons (PAHS) in
indoor and outdoor air in a semi-arid tract of northern India. Aerosol Air Qual Res 2011; 12(4): 515-25.

10. Kuo CY, Chien PS, Kuo WC, Wei CT, Rau JY. Comparison of polycyclic aromatic hydrocarbon emissions on gasoline-and
diesel-dominated routes. Environ Monit Assess 2013; 185(7): 5749-61.

11. Phuleria HC, SheesleyRJ, Schauer JJ, Sioutas C. Roadside measurements of size-segregated particulate organic compounds
near gasoline and diesel-dominated freeways in Los Angeles, CA. Atmos Environ 2007; 41(22): 4653-71.

WAY e /Y 0yles NF o /oD pllss liioss oo

'Y

http://hsr.mui.ac.ir


http://dx.doi.org/10.22122/jhsr.v14i1.3130
https://dor.isc.ac/dor/20.1001.1.17352363.1397.14.1.20.0
http://hsr.mui.ac.ir/article-1-992-en.html

[ Downloaded from hsr.mui.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.17352363.1397.14.1.20.0]

[ DOI: 10.22122/jhsr.v14i1.3130 ]

OLSen 5 0b> 4 dge

12.
13.
14.

15.
16.

17.

18.
19.
20.

21.

22

23.

24.

25.

26.

217.

28.

29.

30.

Wang Z, Ren P, Sun Y, Ma X, Liu X, Na G, et al. Gas/particle partitioning of polycyclic aromatic hydrocarbons in coastal
atmosphere of the north Yellow Sea, China. Environ Sci Pollut Res Int 2013; 20(8): 5753-63.

Anselstetter V, Heimpel H. Acute hematotoxicity of oral benzo(a)pyrene: The role of the Ah locus. Acta Haematol 1986;
76(4): 217-23.

World Health Organization. Ambient (outdoor) air quality and health [Online]. [cited 2015]; Available from: URL:
http://www.who.int/news-room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health

Rittmann BE, McCarty PL. Environmental Biotechnology: Principles and Applications. New York, NY: McGraw-Hill, 2001.

Bohlin P, Jones KC, Tovalin H, Strandberg B. Observations on persistent organic pollutants in indoor and outdoor air using
passive polyurethane foam samplers. Atmos Environ 2008; 42(31): 7234-41.

Richter-Reichhelm HB, Emura M, Althoff J. Scanning electron microscopical investigations on the respiratory epithelium of
the Syrian golden hamster. VI. In vitro effects of different polycyclic aromatic hydrocarbons. Zentralbl Bakteriol Mikrobiol
Hyg B 1985; 181(3-5): 272-80.

White KL Jr, Lysy HH, Holsapple MP. Immunosuppression by polycyclic aromatic hydrocarbons: a structure-activity
relationship in B6C3F1 and DBA/2 mice. Immunopharmacology 1985; 9(3): 155-64.

Fischer M, Meyer E. The assessment of the health risk from asbestos fibres by the Federal Health Office of the Federal
Republic of Germany. VVDI-Berichte 1983; 475: 325-30.

Gevao B, Al-Bahloul M, Zafar J, Al-Matrouk K, Helaleh M. Polycyclic aromatic hydrocarbons in indoor air and dust in
Kuwait: implications for sources and nondietary human exposure. Arch Environ Contam Toxicol 2007; 53(4): 503-12.

Masala S, Lim H, Bergvall C, Johansson C, Westerholm R. Determination of semi-volatile and particle-associated polycyclic
aromatic hydrocarbons in Stockholm air with emphasis on the highly carcinogenic dibenzopyrene isomers. Atmos Environ 2016;
140: 370-80.

. Zare M, Shahtaheri SJ, Mehdipur P, Shekari M, Hajaghazadeh M, Shahriary A, et al. Urinary 1-hydroxypyrene as a biomarker

of carcinogenic polycyclic aromatic hydrocarbons in Iranian carbon anode plant workers. Int J Env Health Eng 2012; 1: 44.
Menezes HC, de Lourdes Cardeal Z. Determination of polycyclic aromatic hydrocarbons from ambient air particulate matter
using a cold fiber solid phase microextraction gas chromatographyEdmass spectrometry method. J Chromatogr A 2011;
1218(21): 3300-5.

Vaz JM. Screening direct analysis of PAHS in atmospheric particulate matter with SPME. Talanta 2003; 60(4): 687-93.
Guerreiro CBB, Horalek J, de Leeuw F, Couvidat F. Benzo(a)pyrene in Europe: Ambient air concentrations, population
exposure and health effects. Environ Pollut 2016; 214: 657-67.

Fang GC, Wu YS, Fu PP, Chang CN, Ho TT, Chen MH. The study of temple and pastureland particle-bound polycyclic
aromatic hydrocarbons concentrations in central Taiwan. Int J Environ Pollut 2004; 22(6): 688-700.

Bae SY, Yi SM, Kim YP. Temporal and spatial variations of the particle size distribution of PAHs and their dry deposition
fluxes in Korea. Atmos Environ 2002; 36(35): 5491-500.

Fuller EN, Schettler PD, Giddings JC. New method for prediction of binary gas-phase diffusion coefficients. Ind Eng Chem
1966; 58(5): 18-27.

Derakhshannezhad A, Sekhavatjou MS, Baneshi MM, Nazari Z. Investigation on the concentration of polyaromatic hydro
carbons dibenzo (a, h) anthracen in Ahwaz ambient air. Jundishapur Journal of Health Sciences 2011; 3(2): 35-43.

Park SS, Kim YJ, Kang CH. Atmospheric polycyclic aromatic hydrocarbons in Seoul, Korea. Atmos Environ 2002; 36(17):
2917-24.

\YY \YIRV)LQE/\ b)w/\fJb/meUmw@?u&m

http://hsr.mui.ac.ir


http://dx.doi.org/10.22122/jhsr.v14i1.3130
https://dor.isc.ac/dor/20.1001.1.17352363.1397.14.1.20.0
http://hsr.mui.ac.ir/article-1-992-en.html

[ Downloaded from hsr.mui.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.17352363.1397.14.1.20.0]

[ DOI: 10.22122/jhsr.v14i1.3130 ]

DOI: 10.22122/jhsr.v14i1.3130 Vesnu Publications
Journal of Health System Research Vol. 14, No. 1, Spring 2018
Received: 06.03.2017 Accepted: 06.09.2017 Published: 04.04.2018

Monitoring of the Concentration of Polycyclic Aromatic Hydrocarbons (PAHs) in the Ambient
Air of Isfahan City, Iran, in Year 2016

Mahdiyeh Dayyan', Yaghoub Hajizadeh?, Mohsen Saadani®

Original Article
Abstract

Background: Polycyclic aromatic hydrocarbons (PAHS) mainly release to the air from incomplete combustion of fossil
fuels like oil, coal, wood, etc. Because of their bioaccumulation, carcinogenicity, and mutagenicity effects, they are one
of the major concerns of the scientific community. In this study, the concentrations of PAHs in the ambient air of high-
traffic areas in Isfahan City, Iran, during summer and autumn seasons of the year 2016 were measured.

Methods: Air sampling was conducted passively using solid phase microextraction (SPME) fibers. The SPME
samplers were installed in 7 points of selected high-traffic areas for 24 hours. After sampling, PAHs adsorbed on the
fibres were directly analysed using a gas chromatography/triple quadrupole-mass spectrometer (GC/TQ-MS) device
without the need to extraction according to standard methods.

Findings: The maximum XPAHs was related to Azadi Square with a concentration of 53.83 + 4.06 ng/m? in autumn,
and the minimum concentration of YPAHs was measured at Vahid Bridge with an average of 21.82 + 1.28 ng/m® in
summer. Acenaphthylene was the highest found aromatic over the other PAH concentration. The mean concentration
of PAHSs in autumn was more than summer.

Conclusion: The results showed that exposures to these compounds via ambient air at all stations, especially in high-traffic
areas were higher than those suggested by Occupational Safety and Health Administration (OSHA), National Institute for
Occupational Safety and Health (NIOSH), and American Conference of Governmental Industrial Hygienists (AGCCIH).
High levels of these compounds in different parts of the city can be attributed to the excessive vehicle traffic as well as the
topography of the city. Therefore, traffic management and control of emissions from vehicles can be very effective in
reducing PAHSs emissions.
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