Downloaded from ijhe.tums.ac.ir at 10:14 IRST on Tuesday October 3rd 2017

wpgi ode ganlliad (o ) o 9 Codlw alxo

Ol buse cuilage oole (ol
YL YO Slxio AYAE o o3l o losds o3 0,90

Available online: http://ijhe.tums.ac.ir

J:AJ}: Jle

AY Jlw 55 Ol 4d slen
nh\dbb}; ebb&:} U'l"b ‘YLSj‘."p MW ‘r&ﬂ w«vﬂ)wgéu\i} QLwLw cr‘vg')\?\.v.':ﬁ S §2an LY‘\L;‘}‘JJ V.Jals
#7 ;w_ Jwavé)'L:i ‘_BJL.p gbLAL;:b-v\A}‘ L’!) L‘(_S)lg;«ﬂ\) L)?":)) chL:SLo.;l{ )L:ALS
Ol O O (S pohe olSails (o3 a0l g3y dpa (S5 01 Sliios 55 50 )
Olnl O Ol (S p ke olStsls «utligy 0aSils clape Codligy oikign o5 S =Y
onﬁu;}nﬂ;‘;,!,@;L;,;ﬁ.pi;a&ula‘%;@uﬁum@uwnJ:L,;}yuu;,)a};_v
Olnl s oy (Sis poke olSails (ol 0aSCisls o ol oikign 055 —¥

Olnl Ol Ol (S p ke o8l clig oaSils (Sl 554551 05,5 -0
Olnl Gl Glad (S pske o1 (g o aSLils cJaes Cilig wdige o5 S —F

s S> 4L i ol N L
S Lien I oot VT 51 oy S glails i Sles,l slacy Ssdes ot 5 du) 40/+A/YA 1l s gl
ezl ol mls labid aadllas (ol Jol s s e A5 a3l Bl (b s Bites ARIAR ioml s b
Slsp 53 DS 5 nl JLEDl Ols 53 mbe l e i 5 0168 e slsn 52 PAHS ACARAM ‘e b

CS o a Ghae shga (ST o oSl Ve O3 sl s At 2 B9
a s Jame ol tblosT 4 BT (s 5 dd slmmr 068 b slp8 oS J S
oS S oS gla ahd sl sy bedel Gy (slaesls i lzel ) s
I3 g0l a4 e SKC 13 50 g ey SG Sl esla ol b Sle o (6515 545 5ad o 4o el sl PAHS «l)d 1 gddS 3850,
AT s s 5 5L e plwlid g bl e PM bl 3555 L O i slnolSin)
25 S 5 eslinad 3550 (PCA) ol glaaid go 5JUT 5 ais glacans
groren 4 ol STAL 5 ol 5T 0 Dy 0 55 s 4 0 S (slatnd (Lo slasidly
ICP/ (slacs 5 02l oD (51550 ¢ sazmn a0 (5155 (ol S 053y el 5T (2] 555
Ol W ol sl 0355 */TA 5 /Y 2 /OY VA (5 5w s sad 5> (IcP+BghiP)
)L.Lu'\Q,l..plG;A46)j}ﬁ¢:LEJiij}M&&&Hu)&‘d\p\ﬁ.’maf
BT A PR LWA L) u;lwt_;;PCA);uT@uW.wmﬁob_@;);PAHs i sk 8 (S S ey
Sl e S35 € tie 5 4 O e (8l h PAHs Lzl m_hoseini2174@yahoo.com
INVEPY @L;A sl L8
G blos 5 o Slacst p Lo past = Gl candllae (ol s ol 1 S 4
Ll 035 0L 53 PAHS il Lol - 055

Please cite this article as: Naddafi K, Yunesian M, Faridi S, Rafiee A, Parmy S, Safari GH, et al. Source identification of PM10-bound Polycyclic Aro-
matic Hydrocarbons (PAHSs) of Tehran ambient air in year 2013. Iranian Journal of Health and Environment. 2017;10(1):25-36.



http://ijhe.tums.ac.ir/article-1-5762-fa.html

Downloaded from ijhe.tums.ac.ir at 10:14 IRST on Tuesday October 3rd 2017

Sy S35 WYF 55 00l S5y (o1l ol sl
Sl d ol b SLESH i (V 8) il
Copde 5 Sy Gdo bl g (s Lo il
Bl G sk 4ol Conal B 5l Ol agy
Lol yaseis glacas jlesliul L ol 5 opl Hlixl
wilaie 5355 50 e SIS o gl e (pl (s
o ool 1A A) L5 S (oad 5 48 S 13 () 350
SPAHS LS 5 Ll wls glolid 5 o 4 aslllas
Sls 53 DL 5l HLAE Ol 5o s mle g et

b B, g 50se

SOLSG wdn 5 8 O sem 5 Ol 5 Ol Jab 5o
Gole 1510) b o =T ole gl 6lia b Ul ole 33 ailee
de.w\\OUbtﬂéb\a)‘g(dh_.m.:u&,aﬁjzau)ﬁj@_ﬂl\o
ﬁb&bbd}l}-du}ﬂtﬁMrbul(g}w)yﬁjbob
oKasl Ve PM D)V pm (g5l S S Selion s 51
O e 6lop CokS 58 08 2 oI V) s S|
CS b s 8 i olleT a RIUT shane a5 (suslper
i el JL) AT I s 0,0 e sln kS 5
G)j;g)‘jgj_).@__.:ack__w)éﬂtsdwol{:__m{‘r\ L(ﬂL?-
rbu‘ \) ‘ﬁ 6@0@&1&%&)&% cJJ\euJZ.Z_..MJ
B (L;{:.%‘JS dua&.w.l‘) LﬁoKZM,.L‘ u:" )| L;>-J.: el 03ls
Llod_S é\} bJJJJ..; 9 le_o.i L;wajslj LAQLJL:;- ébf
L;.]él.w L;‘)}-)) (QA'.‘?‘JSJ?" élﬁam‘)ﬁ) L}_>-J.>j
535 55 ool GBS 3| 5555 b (6 lnd < S sS
.J.;)\J )()5

SIPM | s 4 b e sl jild oJlsd oKl YY il )
LTl b Ol il 15 (SlaolKans] ol oSl )+
s N ¢u,o)Jw g_,.“qJS S isls (S8 ‘EM
aMoJ\)QULJQ)ﬂyﬁéjﬁijgjgc&ﬁ‘qfi

LSJ‘:‘J‘M"}NJJJ‘.’.";(.;)}TC"‘}"\"hMGJJS\ J.i_i"))

\

e GBS g0 Wi aulie o bl

VRV
Salse 3l 25 8 laildir Sl sl S
ol s Sroads s Lo gl s s 1 8
Sie w S s JTslge 230 35 0 ol LS S
Gk sl s Kol sy Jd o s s gl LB
el (V) 3 S o Laen 305 JT sl ge Sl Gl
@bjl.(Y)wlamwu&S)j@ngw\w
S s 8ol 5 4 Ol 5 o 5 Jas 5> LS 5 )
o L3l S o oliad g 5 IS oo 31 oS Sl [l S
(S35 A5538 slas5se am Ol e Sos 5ls S
Bl 335 5 smeo lac i = Il Okl 5w
2 olS 5l (S5 ST G 5l aem s Sl s S 6 LS
Sls g se (5 S OLLS dlaqudlE 1y Koo oy Sl gor 5
ol i3S Ik 5 OB OB 55 Ol 353 ¢80
S 5 e e i) s T e 3
St ¢ oDy S S (2 50 Lo 3l Lo ) 50 55
L8 sl oden; DU 4 50 ¢ 130l v ol 5 55
33 beS sl bdes SLS 5 cplas Cul ol o o
DNA L lacdsle ool 5 6 o e (diol epoxide)
53 505,85 05k Jas o gladll sl Eely 5 00 il
S Sl 1 (0) diS s 505 A5 ol
Sl ol Ol 4 ladldinr ST glacn S5 ods
Ll S 5 eslinad 550 Ll L) e ool 5 e
Syl 5wl 3 5l ol S 5 el Ldis ac—ud )
SLS 5 A8 o SSE 1 S L pm 0355 Bl il 5 ks
oA M el plta Jpe e es S a3 e S 13
Al amils Sl olerd s 5 ol s & eyl
Jsl b laews plas cwlesls Lz (o3l 5 Olallas
s 30w 5b Gl sl ST slacn S
Loy aS gladdlas ;3 S o i e 4t 0
Oldies & 5 dy Sy pee Y04 Jlw s OKas 5 Freire
Sles,T slagn S asden Ly Il ¥ 015558 agarl s Ol e
i o3 Ul BB1S g5 s | Sl

Ly oAl
1#95 Jl@,v /ng\bJLmu /236,93 ;//

Ol huzo Sl sgy pale ozl g s ol toliliad
ijhe.tums.ac.ir


http://ijhe.tums.ac.ir/article-1-5762-fa.html

Downloaded from ijhe.tums.ac.ir at 10:14 IRST on Tuesday October 3rd 2017

Oy 5ed 5 (S doswo

A3 sYemdy baDBO o Do oy i g
O s a3 /O M (LS C el 5 /YO UM
Sladl i Sl glacn Sosdea =Lk ol
b slass pos cosliinl 5550 LT 5wl al gy ell
DS SLY LY ees pg/L s Y s Ovr Lasiie clachle
Sla g a5 g B S 13 SIUT 5 5e 5 2l S
31kl b e 5= 0 r pg/L sl bale 51 O el IS
S s A eslial (gl dior Slag,l slagy Sssda
s S el ot 5 o 4 G
25 g 5 sl ul e Ll Pearson - CHNVeY
AF=1 /A8 0 1S 3 Ol IS gla e 5 LT s
el ey

ool gLy Sooded SLS 5 -t (el g
oo Sl addllas ol 5 Ol g et Slpa s sl
Cgr S el W PAH OLs 5 e 25 lac
S R S CE R INCH Y IR R P
ks oty Y &b s gladl=ar Slassl slage S asda
sl gar gl ol sl mle s Ol s )
plil Slllas o b OF gl 5 anllae cpl 51 sal ot
Gl iz Slos )T glacn S 5oden SLS 5 oltin o
O S adllas pl 3 S e 08 e sl o
S gl Sl gl slacn S sodes DS 5 oLt
(Yo A) Ol s Zhang cldlas s sdel s Ll
(YY) 0L s Callén 5 (Y+\)) o, 5 Oliveira
e Sy shie & pman (10VT) A esli
Slassls i s 4 el slaadl g IUT Lzl
28 5 eslizad 5 4

asl

g yozmn 40 0 0L 0 (5 S0 51l slie el (Slaaz s ped
s 03,51 ) 13 el 3 ol S8 4l 51 5 0 b
51 Phe/(Phe+Ant) s Sl o5 sl 0LES5 25 .
el iz LTl oKl 53 /AY B Sy olSail 3 +/A

® ﬁ%
ylégg J P35 lgr /U9l olaits /s 093

Uil bazo Cublsgy pale gazsl g fy ale soliliad
ijhe.tums.ac.ir

Yv

535 V2/PA Limin el opl ioes sl s
DS Y M Jslee 158 5l o= YFh ol 5 S
Clale OF alal 5 ol b (555 1y I3 5635
e S g Sl a8 550 e eals loles DS
il Solos )T sloacn Sootes SLS 5 glacbils
) cslin
S ol iy slaesls mslzel  ghaie 4 OF o sde
S e 303 Ol Slpa oS S oS o gla 2
4 e SKC s i sad oy G Sl eslinwl L OLsjan
b pdy S PMI il 635,55 Lo (60l 4 500 A
Sl sl sy a0l 6))160.' sl i sl eyl
Ve ) ) bk IS 65 by Lsee 5l esli il L
ol e ikt s i ol A sl (e
Voosladls s 53 5 edds = 5, o Oladad a4 D)3
[d5ke bglses Vo ML o oS o3ls 13 6 2 e
UG/L Jgls Y ML 5 (Lazme= 00/00 o) Ol s AS (s
B L gad 31 IS a s () Sl 551kl O
MIN Cle 4 s A 0303 OO Y MIN Ge 4 5 A
L b gl 523 8 8 Sl Al e 05,5 T
LY g n sl ol el el Sl Sl
La2ld 51 Ole g IS 53/ ilan o ptsn OF 31y s 1SS
b sl ol bylos 4SSl s 4 5 a5l
SR 505588 A (S e sl LS ) 0 Gl
s3e b ylse s osls 5o (Polytetrafluoroethylene)
g V0 sladls 0555 (S5 e gl ik 5l o o3l
3 s S 055 23 58 pLT 0Lz o 5
ML Ladls 51 K a4 Isdome Ld St SalS ads o5 4551
a9 s Blol (eme= 04/00) Ol JS 65/ 5lie b gla )
L IUT g s iz Sl s 53 b slo s sladls
o S Sl & e S35 G5 5l S o
(Gas Chromatography Mass Spectrometry (GC-MS))
o3lizul 35 50 GC/MS olKiis a3l 3 ol Kiule T
ity Slogyl glagy S poden e i (sl


http://ijhe.tums.ac.ir/article-1-5762-fa.html

Downloaded from ijhe.tums.ac.ir at 10:14 IRST on Tuesday October 3rd 2017

e G55 g 0 LT pulie g Lolls

Poonak
[}

Tarbiat Maes University

ehrgns:lr Sharif ;ﬁw: sity %

Havpe o
[ ]

e T
7 Persian Gulf / 1
L gl oy

Vv

Phe/(Phe+Ant)

Petrogenic

O

T T T T T T T T T
afzils  Shp e gad e LI .sl._.f.aL:, Gy D edles

-y e
Lealfuct

o&ql&ﬁby‘ﬁi}bﬂu tﬁuqd)ﬁu [ ‘5}‘59}‘45‘ Jg_:w%\id‘wﬂb}d—\ )la}d

e andd Jalosg 31 izt |

o]

e

T =]

BaA/(BaA+Cluy)

e

_,L,]LJ._. J:Iﬂ—" _.ujﬂi gy "uI#‘L‘ e = J);J:J. ._f"JI‘M J:-R
Bagm e
Lage st
o S 43 ol S 5 el 5 [A] 50§ g0ome 42 el ST A5 003 (580511 p3lie Cad (slannr Jl gos =Y s gl

Ly oAl
1#95 Jl@,v /ng\ b_,ln.m /236,93 ;//

YA Ol buzo Cuiblags ole ozl i gy ole soliLiad
ijhe.tums.ac.ir


http://ijhe.tums.ac.ir/article-1-5762-fa.html

Downloaded from ijhe.tums.ac.ir at 10:14 IRST on Tuesday October 3rd 2017

Oy 5ed 5 (S doswo

NGO Y

s pS0le el 0 0313 OLLES Y 13 el 5 oS shailen
3 i elKas! sles 55 IcP/IcP+BghiP) Lo i
sl 03 95 4/

ol (6 Sl pslis ol Glam Sl pas ¥ ls a0 o
OLES oK) S5 4 0k 5 81508 § samms 4 (51,518
el 0 0315 OLES 15 gad (pl 53 4S5 shailes .ol 0L 0313

axdllas 550 slaelSi ol S g1y ol ol IS S0l

ol 034 AR
sl (6 S o3Il slis ol Glam Slsgad ¥ Sls a0 o
o el S 5 ol ST @15 fsame 4 ol 5T (@550
U'»~'<‘L‘-'° 45 J‘J QL;.: @L’b g';_w‘ o aJ)jT olf.’.'.w.;\ p<.:£ﬁj
5l calzes slaolKusl gl BaA/(BaA+Chry) o
W&ﬁa&ﬁ\d\fo‘VUd)J@.;e&ﬁ\d\f'/Y'O

(o]
FA'
ciF
3.
F
-
B
=

T T T T T T T T T T
s Sy olfmsls il wsuer Gauan S8 ) sl ollols
e LR,
LamLfuust

alg.‘i.“.&‘ &:SB “ ")b_)‘g [ghi]}}a K] Q}l\i [Cd \,Y,Y’]\,}-\.’g‘ C,o.gu “ uﬁl.’o. [Cd \,Y,‘ﬂ]};.&&‘ [E%4 ‘5};0}‘45‘ J.l:ua s (Gl n Jb}d -y Jb}oj

o
................... T3 ST Tr—

[ e sloaro o 3t it

Flurt/(Flurt+Pyr)
]

| wrldails slag po o 31 HLiost

4% * =}
W17
T T | T T T T T T
S alfnils il Cews gsger odme I Fat] Sy sblsls
] Ly
Lo Lt

o) S5 02 5 5155l p gemme 4 (BT, ks (6 Ee5I1 palhe ol (glanz 1505 =¥ Ll ged

\cc\%ﬁd‘{*)\a)w)_,ﬁuw\o&ios\bdwdjv\e-
)'\.L.o)é\//\cﬁpw)_};‘st%}btjwjajw)é\“\)
Lo s slea PM )3 55 55> 3o PAHS ©Ls 5

Las o ol s 4

® ﬁ%
;/1%9 J P35 lgr /U9l olaits /s 093

Uil bazo Cublsgy pale gazsl g fy ale soliliad
ijhe.tums.ac.ir

Y

sl 03 /0 5l raS o oyl
CJL.:SJJ g_,.hk.@)} ;LL:};A LSLA)):SLQ P8 WY ))\Jut_w\ V_é..«r
308 31 el oty (sladl i Sl slagn S

d‘)}&)#“.@\ov\.&a))ji \ dj.,\;.-)JPCAJf«j)


http://ijhe.tums.ac.ir/article-1-5762-fa.html

Downloaded from ijhe.tums.ac.ir at 10:14 IRST on Tuesday October 3rd 2017

e GBS g0 Wi aulie o bl

‘5|4.§.b-.\.'.? ‘5‘4&&5;‘”.\:& QL:SJSQ.MF)J Jlb'uéb)jsu ol 3l Lkl r@.w—\ J‘g.,\:-

u2 oL h2 . ,L] \RPE VLS S 5

YYY *IVA /54 L /00 i

/YO8 ' /5F V/YF VY Sl

/FVA L/0Y /Y Wias ]

YN “/VA ' /OF YV SPPIT

YAAE /YA OV /ZA O ks

VARV M LAY ol 351

DALE LA “/AY “/F REIPRE

ALY A VA /Y Ok

/A '/ AY AN +/A0 ol millals e

AT VA VYD AY el S

Y LA LA H/FA REBTIELIF

WALa% VY N /08 ol sk 5

WARD +/Va «/OF + /A O xblals

VPR 2N ¥ VIAY ol slah] s 5 oo

¥ Nz V¥ A7 [T 5
/YA /¥4 Fobe JS 5,556 A g
' /NA +/F4 ol J8 5l a, sSU rend o
Yan% Wias ok plulid gla, S 5l do s

| Viax ok plulis gla, sSb rans Aoy

ool Ll oS s e OLE AL VY 5l zeS sl &S

OF) el S50 mle 5l 20 2lS 5
SLolanl 55 ol sl e3ls LS ) IS 55 a5 shailes
Gy oo o s aKJZJ\;;;LJ_JWa@l: NG
ool s3de Luslie 5l F (6 e oK) 53 5 saS s
Lol > 5 Llas 5515 (55 7 02 gome > Caped

chﬁ )‘ )L\L;.:‘ 63 gd>ws 4> CM.W.: Ui‘ ol sdaline J.aJULA A.A.LS

sia—s jleslewl LPAHS LS 5 o Lion s
el e lalis G eslit ol 550 glacemi 51 S
4zl S ol Phe/(Phe+Ant) oo PAHs ©Ls 5
be S SLiml sasolis a sl /Y S op S gl

Ly e Ao
1#95 Jl@,v /ng\ AJM /236,93 _‘/;

ijhe.tums.ac.ir


http://ijhe.tums.ac.ir/article-1-5762-fa.html

Downloaded from ijhe.tums.ac.ir at 10:14 IRST on Tuesday October 3rd 2017

Oy 5ed 5 (S doswo

ls el 03 g aite SUTsL oKl 55 /04 B eyt
S Sl ool Gy /¥ Ol e 5lan 3 opl S
Olse 4 L;L:“J slacs s w Gl -l O o LI sasolis
2wl PAHS ©Us 5 Lisl =
@&uuélﬂswéuwyﬁsé
s ekt bl sl il SS& s PAHS oLs 5Ll
Flrt/Flrt+Py) s as S 515 esliul 5550 L5555 5
e ads il HLasl eSS /0 (g3de Ol a0 o]
SV ol &S re s ol L8556
5035 S 538 ads Llos 5l 26 WL jLasl sl +/0
ey 51 20 e SLESHAEL /0 5l Somly Cand nl S
2 el e 4

»PAHs o5 5 Lial e ca ¥ by siwazs
0331 s 3 Ak Ly Bikes andllae 3 50 (slaolSo|
G bz s 5 oK) 5 5 5 53 Il b
A L L 5 5 Wl goalS el 5 by s )3 S
03 32 Cuatl il 55 5 5556 i Llus 5l 56 Lasl
S sl ol a8 paseid Cond pl badal ys ol
ol S g plu 1S4l il O 5 5,18
S I3 555 2 Ok 5 SLLL e (Cid 5o
SNV hsvf s sl Sl ,PAHs oLS 5
aolp S sy TV R Y L T )
i Cas L olie paS e Ul fPh S ¥F s
— S 5 33 o sba esaas BaA/(BaA+Chry)
) Mf&;f

PAHs ol.s 5 Ll CL\.A R

PAHS Cilzes sbaad S s asll lacand 5 osdle
o etes bt (gl 5ol Ol ye 4 U 53 PCA Ul
S o oo i 20502 55 5 1 oot VT SLas e
45 S g 7IUT il 3 8 oo )3 eslil 5550 milis
20, s sl ;s PAHS wLs 5 L) okas mie 93
A paseia (1 e sl 093 b

(et S el Al 5 Jie LS 5 eslad 586

® ﬁ%
;Aégg J P35 lgr /U9l olaits /s 093

Uil bazo Cublsgy pale gazsl g fy ale soliliad
ijhe.tums.ac.ir

AR

Js Sy ol 3 s o 8wy 051 13 S5
Wl flws 355 e 51035 553 5 SHLy 55 OAS &3l
et Sl 0t e 0T 3 S5 wbie 51 L2s) sl
oo S 5 o8 (slaelSansl (g2 Ol or 55 1 el
35 Ulge Lloﬁél;e@l:@uﬁd;@fiwj
IS pbellsl S sl i ) ke S5k
0L s Sl Sobe 4 5 ol o o3l ol LT (sla 2
e 035 e edasOlis o ol skel oy /YA sl
el 0,85 el 53 S35y L)

b sl KS& ¢l ,— BaA/(BaA+Chry) e
slein JBs 5 s Sl 5 o5 0 4l L 5l
AL /Y= YD e3den 3 Cd (gl il ol 0
5 Sl Jo 5 B i) 5 iU SLaal 05 5 Sl sasolis
r.@..”.x;.nol.:d b Y0 Gl iy el ) S S s o
Sl 0332 J 5 Bl il s s () 5550 4l ol s
5500 10Y Lol ool (53 Cored 1l S 5:0Ls .0OF)
Sogse adt Ll 5l AU LD 0 5 LI sdasOlis oS
S LTl (GlaolSias] 53 ) Sl gad 4 4 5 Lol
A 53 5 /Y0 5 eSSl ol Sl 2 il
Lol o g /70 51 iy skl oy sl adS ool
Wallis-Kruskal (gLl 4031 5l eslizal b ol 4 4 55
Cilzes (gaelSi sl 55 Cad fpl o (Sl e
Ol o okl oy 5 S0kn 4 5 bl by 3 sl e
$lsn 5o PAHS LS 5 5Linl s o 5l o8 oS
Ll S5 sm adt filay O s

/Y 51 S IcP/AcP+BghiP) ax o5 o il
PAHS oS 5 Ll aie oS oo O sdasplis a_il,
03 gdms 53 Sl ) A0 e 53 Ol S5 0 Lies
Cl e Slat g Gl il LS e 3L /0 b /Y
s s o Gl asl /0 51 VL el ol Sl
rSls 4S5 g0 53 (A) 35 al g DS 5 pl LT e
/0 o3 5dmes 53 (Y s 50d) el bl 53 Cod o)

S 5 ol ol 53 0 /Y0 Sl s pl il 03 40 +/Y


http://ijhe.tums.ac.ir/article-1-5762-fa.html

Downloaded from ijhe.tums.ac.ir at 10:14 IRST on Tuesday October 3rd 2017

Ry @wﬁ.‘.u,;—o 15903

0,6 ;45 sl ;s PAHS oS 5

SIS 5 ol doys PPN 5 axils Jid Ao s AVY L5558
wbj)ﬁﬁuwctb(\A)w‘ou‘ﬁ))\jcbﬂu
W(ﬁj@;&ubafﬂjpwlﬁ)whmfw.\{
S SS lsa Hn (YY) Wlails PAHs LS 5 Lzl s,
‘;ls)}]‘%}%)ﬁ-’)}if.’ Jwﬁ).}\‘\ JJL’.&PAHS CJL\.:SJ_T
Kol 31 50 Loluanst| Ol yLast 51 Ao ys VY 4 AS sl

(Yf)w‘a}fd))s}ﬁk:m

S S 4o
PM ULk _s,.PAHS ©ls 5 o a s ol s
5ol mle o Sedas oLl sk 4 01,0 ed sl 5o
Sl 3l ealial b izl Ol e 53wl 5SS a g
bl Sy geo ol glaad) 5o SIUT 5 pasis glacns
LS 5 ol e o 513 DL il slas o il
sl o3y o550 B Loy Ol s slsa ;3 PAHS
Oliee 33 (22 Lo 5% e &5 AS asele (pizmes
035 k338 slasa e 5l i PAHS LS 5 Lzl
lsa 53 PAHS oS sas o 0L aallles ol il o
Sl 15l 58 ot S Olye 4 L5 0 06 e
355 S G a5 2550 L S AEL Sl Ol e

Yy

e G55 g 0 LT pulie g Lolls

55 ohAlghdlss s ol STahls e s ablals
b5 0k (o5l el 5T LS 5 Y ol 55
Calises Sldlas .ol 03 0 I 5T, UK 550 5 o5l 50
[gdhidls s o pblals e (ol wi[als s a5 Llesls olis
ol gy s 3l 3l Ll gla e s b
Ol O s Wang izees 5 0Laa 5 Li .(V2-A)
ol 5zl Lol jasls b lghdls s as assls
Looplple (Yr 0V) cul 5w Ly 5IPAHS
ol oSl s OS5l Rl e s I A g
o o s Sl AU L 4 Ol e 1 5 sS B
bl gla et s 05k 5 5l 5l slad S s S
5 0LKes s Harrison .(\A) cul J5s sloa s s 5
5 oS b s as sl 3,18 ol Kea 5 Lee oan
PAHs LS 5 lasl dslize gla axls o0, Sk 5 50
rf b ol e (Y YY) e L5 g38 slny o
oS opl ¥ oosled 558U s i Sl 035 o
S0 Jsd) 550 e L5558 Glas o 4 Ol
O Jlased 534S shilen ol &1l Bl v a5 L 5 4
Slesls wlal 5 S (6 Same Ol 85 o Lol ol 03l> QLIS
sl s PAHS wls 5 )Lzl 5l as s ¥4 el i
3B Aoy YA (o lag s Sl AU 0L 2
e Jald mlie ple 5l o 2 YY 5 LS55 slag o
B fles oy s coy s b S Solas sl e 6
5 glbeo 5 Dbl IS diles Sl b ple s 58

el SS5 5% b 5
O e 5o add Llas ol sl sliad 4y 4 55 L 4l
ol 03 sl s i ol i sl
oo 53 $3h5 Dldllas 0 ST s oo kil o
b es slse 53 PAHS LS 5 5L isl sl sioeg
w oS OLes s GUO Ll a5l s Lis il
ol Llals , XS K slsn 53 PAHS LS 5 anlllas
i los LS 5l JLA aie (g ags 45 ke e

Lgu}).})}j.hﬁ).}/\\c/f’ &%f‘.él"))’)"&ﬁdﬁ‘ﬁﬁ‘”ﬁ

Ly oAl
1#95 J@ /LJ§| A_,lm‘.“ /236,93 ;/}

Ol huzo Sl sgy pale ozl g s ol toliliad
ijhe.tums.ac.ir


http://ijhe.tums.ac.ir/article-1-5762-fa.html

Downloaded from ijhe.tums.ac.ir at 10:14 IRST on Tuesday October 3rd 2017

Oy 5ed 5 (S doswo

Ql)@_'; Lfi‘:'ﬁ (ajj& aK.J::\b MJJG.:D&AOMJ}. 6\}%
Sl 03 ,AY S YFPYETA - LS LYY Jl
OIS a5 S5 5 i ol e D8t 5 o gy S

Lo

1. Hoseini M, Yunesian M, Nabizadeh R, Yaghmaeian

K, Ahmadkhaniha R, Rastkari N, et al. Characteriza-

tion and risk assessment of polycyclic aromatic hy-

drocarbons (PAHs) in urban atmospheric Particulate

of Tehran, Iran. Environmental Science and Pollu-
tion Research. 2016;23(2):1820-32.

® ﬁ%
;//%Q J 195l /gl 0laik /s 093

Uil bazo Cublsgy pale gazsl g fy ale soliliad
ijhe.tums.ac.ir

Y

G N 5 8> e 2Nl CldS s 4 L

3_)-.’.4:’. Q)}nﬁ

‘;;L)JJSJ S.wa:”

2. Bignal KL, Langridge S, Zhou JL. Release of poly-
cyclic aromatic hydrocarbons, carbon monoxide
and particulate matter from biomass combustion in
a wood-fired boiler under varying boiler conditions.
Atmospheric Environment. 2008;42(39):8863-71.

3. Morzik A, Piotrowska-Seget Z, Labuzek S. Bac-


http://ijhe.tums.ac.ir/article-1-5762-fa.html

Downloaded from ijhe.tums.ac.ir at 10:14 IRST on Tuesday October 3rd 2017

terial degradation and Bioremediation of polycylic
Aromatic hydrocarbons. Polish Journal of Environ-
mental Studies. 2002;12:15-25.

4. Hassanvand MS, Naddafi K, Faridi S, Nabizadeh
R, Sowlat MH, Momeniha F, et al. Characterization
of PAHs and metals in indoor/outdoor PM10/PM2.5/
PM1 in a retirement home and a school dormitory.
Science of the Total Environment. 2015;527:100-10.

5. De Vos R, Van Dokkum W, Schouten A, de Jong-
Berkhout P. Polycyclic aromatic hydrocarbons in
Dutch total diet samples (1984—-1986). Food and
Chemical Toxicology. 1990;28(4):263-68.

6. Tobiszewski M, Namiesnik J. PAH diagnostic ratios
for the identification of pollution emission sources.
Environmental Pollution. 2012;162:110-19.

7. Gholampour A, Nabizadeh R, Hassanvand MS,
Taghipour H, Rafiee M, Alizadeh Z, et al. Charac-
terization and source identification of trace elements
in airborne particulates at urban and suburban atmo-
spheres of Tabriz, Iran. Environmental Science and
Pollution Research. 2016;23(2):1703-13.

8. Galarneau E. Source specificity and atmospher-
ic processing of airborne PAHs: Implications for
source apportionment. Atmospheric Environment.
2008;42(35):8139-49.

9. Katsoyiannis A, Terzi E, Cai QY. On the use of PAH
molecular diagnostic ratios in sewage sludge for the
understanding of the PAH sources. Is this use appro-
priate? Chemosphere. 2007;69(8):1337-39.

10. Zhang W, Zhang S, Wan C, Yue D, Ye Y, Wang
X. Source diagnostics of polycyclic aromatic hy-
drocarbons in urban road runoff, dust, rain and
canopy throughfall. Environmental Pollution.
2008;153(3):594-601.

11. Oliveira C, Martins N, Tavares J, Pio C, Cerqueira
M, Matos M, et al. Size distribution of polycyclic
aromatic hydrocarbons in a roadway tunnel in Lis-
bon, Portugal. Chemosphere. 2011;83(11):1588-96.

12. Callén M, De la Cruz M, Lopez J, Mastral A. PAH
in airborne particulate matter: Carcinogenic charac-
ter of PM10 samples and assessment of the energy
generation impact. Fuel Processing Technology.
2011;92(2):176-82.

13. del Rosario Sienra M, Rosazza NG, Préndez M.
Polycyclic aromatic hydrocarbons and their mo-

Y¥

e G55 g 0 LT pulie g Lolls

lecular diagnostic ratios in urban atmospheric re-
spirable particulate matter. Atmospheric Research.
2005;75(4):267-81.

14. Akyliz M, Cabuk H. Gas—particle partitioning and
seasonal variation of polycyclic aromatic hydrocar-
bons in the atmosphere of Zonguldak, Turkey. Sci-
ence of the Total Environment. 2010;408(22):5550-
58.

15. Tobiszewski M, Namiesnik J. PAH diagnostic
ratios for the identification of pollution emission
sources. Environmental Pollution. 2012;162:110-19.

16. Ho K, Lee S, Chiu GM. Characterization of select-
ed volatile organic compounds, polycyclic aromatic
hydrocarbons and carbonyl compounds at a road-
side monitoring station. Atmospheric Environment.
2002;36(1):57-65.

17. Miguel AH, Kirchstetter TW, Harley RA, Hering
SV. On-road emissions of particulate polycyclic aro-
matic hydrocarbons and black carbon from gasoline
and diesel vehicles. Environmental Science & Tech-
nology. 1998;32(4):450-55.

18. Guo H, Lee S, Ho K, Wang X, Zou S. Particle-
associated polycyclic aromatic hydrocarbons in ur-
ban air of Hong Kong. Atmospheric Environment.
2003;37(38):5307-17.

19. Li A, Jang J-K, Scheff PA. Application of EPA
CMBS. 2 model for source apportionment of sedi-
ment PAHs in Lake Calumet, Chicago. Environmen-
tal Science & Technology. 2003;37(13):2958-65.

20. Wang D, Tian F, Yang M, Liu C, Li Y-F. Appli-
cation of positive matrix factorization to identify
potential sources of PAHs in soil of Dalian, China.
Environmental Pollution. 2009;157(5):1559-64.

21. Lee JH, Gigliotti CL, Offenberg JH, Eisenreich SJ,
Turpin BJ. Sources of polycyclic aromatic hydrocar-
bons to the Hudson River Airshed. Atmospheric En-
vironment. 2004;38(35):5971-81.

22. Harrison RM, Smith D, Luhana L. Source appor-
tionment of atmospheric polycyclic aromatic hydro-
carbons collected from an urban location in Birming-
ham, UK. Environmental Science & Technology.
1996;30(3):825-32.

23. Tian F, Chen J, Qiao X, Wang Z, Yang P, Wang D,
et al. Sources and seasonal variation of atmospheric
polycyclic aromatic hydrocarbons in Dalian, China:

Ly oAl
1#95 Jl@,v /ug\bJLmu /236,93 ;//

Ol huzo Sl sgy pale ozl g s ol toliliad
ijhe.tums.ac.ir


http://ijhe.tums.ac.ir/article-1-5762-fa.html

Downloaded from ijhe.tums.ac.ir at 10:14 IRST on Tuesday October 3rd 2017

Oy 5ed 5 (S doswo

factor analysis with non-negative constraints com-
bined with local source fingerprints. Atmospheric
Environment. 2009;43(17):2747-53.

24. Callén M, Lopez J, Iturmendi A, Mastral A. Nature
and sources of particle associated polycyclic aro-
matic hydrocarbons (PAH) in the atmospheric envi-
ronment of an urban area. Environmental Pollution.
2013;183:166-74.

® ﬁ%
;Aégg J P35 lgr /U9l olaits /s 093

Uil bazo Cublsgy pale gazsl g fy ale soliliad
ijhe.tums.ac.ir

Yo


http://ijhe.tums.ac.ir/article-1-5762-fa.html

Downloaded from ijhe.tums.ac.ir at 10:14 IRST on Tuesday October 3rd 2017

Iran. J. Health & Environ., 2017, Vol. 10, No. 1

oblsg,

A

\\\/ Available online: http://ijhe.tums.ac.ir
; / Original Article

“onor Emmar\“‘e

HEALTHAND ENVIRONMENT

ewell
64\) LI/

Source identification of PM -bound Polycyclic Aromatic Hydrocarbons
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ARTICLE INFORMATION: ABSTRACT

Received: 19 November 2016 ~ Background and Objective: Polycyclic aromatic hydrocarbons (PAHs)
Revised: 8 February 2017 are a group of organic pollutants that are mostly generated during
Accepted: 15 February 2017 the incomplete combustion. The main objective of this study was to
Published: 21 June 2017 characterize potential sources of PAHs in Tehran.

Materials and Methods:, Samples of PM, were collected at 10
monitoring stations belonging to Tehran Air Quality Control Company
(AQCC) and transferred to laboratory for analysis. Besides, a SKC Flite
2 Air Sampling Pump (SKC, USA) equipped with a sampling head
and PM size-selective inlet was used at four stations to compare the
results obtained by collecting AQCC monitors (AQCCMs) tapes with the

Key words: Particulate matter, standard sampling procedures for assessing the interchangeability of two

Polycyclicaromatichydrocar- field sampling methods. The principal component analysis (PCA) and
bons, Emission sources, Diag- diagnostic ratios were applied to identify emission sources and source
contribution.

nostic stations, Tehran
Results: The average diagnostic ratios of phenanthrene (Phe)/

(Phetanthracene (Ant)), benzo(a)anthracene (BaA)/ (BaA+chrysene
(Chry)), fluorantene(Flu)/ (Flu+pyrene (Py)), and indeno(1,2,3cd) pyrene
(IcP)/(IcP+benzo(ghi)perylene (BghiP)) in samples were 0.79, 0.52, 0.43
and 0.38, respectively. These ratios showed that the combustion, especially
fossil fuels and motor vehicles, was the main sources of PAHs emission
in Tehran. The results of PCA analysis also indicated that 49, 29 and 22%
of PAHs sources in Tehran atmosphere were attributed to gasoline-driven
vehicles, diesel vehicles and other sources, respectively.

Conclusion: According to the results, the combustion, especially fossil
fuel and motor vehicle, was the main sources of PAHs emission in Tehran.
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