Downloaded from ijhe.tums.ac.ir at 22:38 IRST on Thursday September 27th 2018

wpgi ode ganlliad (o ) o 9 Codlw alxo

Ol e cllilog (oo (pol
YAY B YAY Clrao VAP liasl (pgo o)lod om0 0,90

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

J:AJ}: Jle

SULE L 55,5 53 Sl ad 5 sk 5 s Ole a3
O Oy f
Tl e alhe 3 el 530 ol helend ile &Y a gl g

d“)-_{‘ c)};‘ ‘LJ’U‘)"‘ C,..:.:JS amlb ‘Lfilijb f}l&j&rbcb o AES s L&:»o.mi)..hcmﬁj‘)f_\
Q‘J__y'\ ‘CJS u)‘;@ﬁ SKils ;t.mja“ CLA oAl [TaSvory .]a.:m ej‘)f—v

s S> > sl PPCH| e L

ol ot K Sl 5 e S5 3555 e e 51 SC SUL e 538 iBae 5 e a8/ F/YA 1l Ll
S 538 s S Sl ST 0l ey e b awdlae (pl ol il L] 877+ 0/%Y ‘ol b
. T e ag/ep/ ¥ fob s el

A el gl (S5 S1 Sy oLl 5 06 e SULS S

' T ST P . . 48/48/¥4 L) g )b
o s el O w2 5 03 53 Sl 5Le 535 51 ols pasisd fes 2 )
Ot (6, So3I L TCP-MS oK os v o o Kie 515 Clale s g (5 Lwoslel
oanle (Sl ey el leslin l b Gl JLe 55 8 (K w ol Ss
A s S5 AS) Sy Gl 5 (S8 5580 e (S35l asli (S5 )]
Sobs bl asdlae 5y s adlaie g3 8 UL jLe 55 8 Wals DL b el s tlaasily
e bdes ol ol cliie 5055 0341 2 Ba 5 St Ni Fe Mn Cr .V (Ti Al Li
sl ol VLB ke S5JTPb s Sn Zn As Cu Cd jobe bl cul b
Gtes Ll Line 5 adls WU s GG Sl Sas 2 4o adkaie 53 8 53 juole oyl
B tn (S5 S5 G5 adlane (51 S5 81 Sy st al S35 5T e
ol LS oy (K581 Ky 8 aiiin 8L 5

ailas () o Gl ol Bl 5 ()l 2 503wl 53 P Ols 0350 5V 1 8w
a Sosll i 5l adlae pl s SLlet 5L 55,8 1 das 0Lt 6 5Vl S5 5S) S
S 3 a3, i b lase 4 O 5555 wlie 5 P osise K il

e ld (Gl L 5 S s 051,
oarls ( (Sol jarls (Ko iUl
OS/.L&&; )_9;'5[.5 (P Jf;)ﬂ

Jj.-.d oy 45 éﬁj}gjl L)
sohrab.mazloomi@gmail.com

Please cite this article as: Mazloomi S, Esmaeili-Sari A, Bahramifar N, Moeinaddini M. Assessment of the metals and metalloids level in street dust of
the east and west of Tehran. Iranian Journal of Health and Environment. 2017;10(2):281-92.



http://ijhe.tums.ac.ir/article-1-5920-fa.html

Downloaded from ijhe.tums.ac.ir at 22:38 IRST on Thursday September 27th 2018

bt 538 53 oS i3k (Sa0ls 550 05 Al Jb s
| e ol sl il o5l o 1 bl L
P P gp 5 Nt S 2 B S 5 S
sl BLoLe 558 5 S s (SVsb Sl glse, s
b ol oLk o S ON 2555 Doy s 2
53 ek oo BB 4 (655 0 DLl sl Dl S aS
sl ok 3158 S sl Cage s il 5 n W olis
53 3 oawle Jolge doys Ve B0 L) s &S
Cu sl s ol UL 5l 53 5 JLinl e by e IS Glae
ety Sy bl slaael 3 0T o gt 3 2V

V) el ol osls S8 sy o 5 Codl
baas 8 (g piuall 5ls 555 (o3b5 pslae ol ladle 5
O Ol e 3 i o 3l 55008 4 2 2 slas e
A, b 5355 Comer L OLE 6208 o ulod
Jibe Sile S cadis by K 315 5 55 5500 8
il gla Sl s alS S 5 S 58 mbis g e
dlasl olpn 5 Ol 5 llar Ll b ien 133 5 e
Slos sla Sy 5 oLl slask cins lsa 53 5 Lol
Ol 5 e VT 2y oS Lol oo Jsaad ) S
535k ekl JLE 55 S s L LA 555
qmu@ujtqbuéuwvmo\ﬁmj;wsam
338 Jams Gy CuiS w53 sl Slalls il
alllas 1 0l s 25 ool 05 e 53 UL L
Sk 528 50 i DI (S5 T Ol s SAn L
A el gl S5 481 Sy il 5 0L e Ll

Ly 93l

adlas 3 90 addais

Colans L Ol sl 5 Ol 0wl S e Ol g o
,ay,a:wnj\u;_ﬁg;_:wv_ﬂ;g,vv.kmz
S peime Ol o515 o Sl (S om e e skS
Jgas 53 Vgane SUoL 5 St 508 0L slpn 5
A e 53 Sk Olse Al o G Ol 5 5l

YAY

e g O jede (50 (23]

4o dle

onsa s S5l opar o3 aadles ol gladlo s
NP N BRI SUTSITE SRR IUSNER SN
(e LS c il ed i S ate aeslr 5 Laglls s
oot VT gla st L 5l laeslr 5 LaOlls 5lé 55,5
53,5 .00 ) anl e Sl 4 (53 Sy haes
daoslr 5 oLl mhaw ol culy D13 L SLLS LS
il i 513 mle e slpe 2SSl
1Vl (ST L ol Al o o5l 5 4 S aatr e
A6 o Dbl e 3l T glaed VT 5 S s
S35l o5 YT Ll Wl e baesl o i ol
o 5B bl 55581 5l edd ol sl ge a5 e
ol 51 265U ape s il 5l b il b mlio
sdias 1Sis ol se 5l (gileOlaztle s Lol s cadlind
ol SLls Sl 558 0, 0 sl 4 laobls LS
;Asudfaﬂ_iqbcwj\\)wc;\}b;lwﬂ;sm
WaolS 5 15 ¢ o Sl 1S ks Jolos 6 5 o ile
35k s ol glac b (g5 s by (s 5 Gl 2
e 5 03,8 3L s o3 GlasSls old sl a5
X ) Bls 5ot o5 e S 0T 55 Sloes

Olos 4 SV sb e (gl Lozl o pes S sy 5LS
b Syge a Solw a5l ol Ll o8 3Ly 50
so— b6 51 eoby uolie 4 ::J.f‘j»)'l.g,i_md\ @ Glee
e e 31 S 0Ll L cpl b S e sl 0T
sl a0 T ol e K S5 5 Sy 555 5 il
Rl 3 Gt 5 03 Sl g OT A8 5025y
35 oy Sl BV s 5100) il S35 bl
3l e g SLL LE 55 8 a8 ol ol Gl L
e e BLiiial el & S ey g LaObls 5l s
5l L) 05 Olas a kb, bl 058 55 ionan
sy Sl 53 5 (ol me alie LSSl 5 s OAS
PR e W S I\ P S
S et gladle 53 5l e olis Lol il S

%ﬁ yﬂp
1795 Gliuls /pgs ojlads /pasoygs
-

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


http://ijhe.tums.ac.ir/article-1-5920-fa.html

Downloaded from ijhe.tums.ac.ir at 22:38 IRST on Thursday September 27th 2018

OlsRe g (ogllie Ol s

035 o 1l (gl (sl LT plosl ogar s sl
(Shapiro-Wilk) s 5 ols audbs 5 O 5051 b Laosls
Slaesls 0353 b 03 b a5 L g 5 A3
Lo sasl plnil g G bl 5 bl sladses]
o s S5 T 0l s s eslizal Guiss ol 3 (g bl
(S ey et lesliul b Ll e 555 5o
SHigE 5550 e (S0l atls (S Lals
A bl SIS S ol
(Geo-accumulation K3l () jali )
(S s sl b exls 5l S dIndex, Igeo)
VA% was gl ys oS el Muler Soll s L ls
adlas (gl o 1S 5 3b 0 04SE Oley OF 5l 5 s s ls
Slaeslr 5Le 5 sl s (S olsls So T bl s
hsloes ) Wslae 31 G2l ol OY) 555 e eslizal (e
By

I~ log (C, /1.5B) )

LS @sed 3 i B el C e ls ol s
Sp bl warsbculawy cblEB 5 0LE 555
03 31 b SlS 1(F) 55 o w8 S i 55 (S5l sl 02,V
(+<Igeo=<)) v gie S 1 L5 05, 01 6 (geost)
LA b lawgme S0 (0<IgeosY) Lavgie S
b uas Ssdldr<Igeosy) was Ss 1 (v<Igeosr)
(1geo>0) Lus Jluw ST (f<Igeo<o) Lis L
o>l 5 (Pollution Index, PI) $s41 ,asls Y
(Integrated Pollution Index, IPI) os S5 4i

(4 .¥) S5 0 dewloee ¥ dslee b (PI) uf;jﬂ ool
PIZCH/Bn D)

jﬁﬁ)bnjd&ewéjsoj‘x\wcn dslas pl 5o
chle Sle) e N e chle B S le
guﬁb Lfsjﬂ cdlasolis PISY (Cf:"’). gy 3

b 1195 lisls /g3 6l /3 693
- ot o 9 0 'J9:

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

YAY

Cosby pSle YYO/A MM/year v ze 5k 4 Ol
Oy a5 8 o0l 5 o3 ¥ pa
s 4 Cama ol Gl sladlw js .ol 00 m/s
adis s s mlbs 13101 JLs @ 5 4s) 2 & les
4 0L 30l a8 sl odd Zob el pl 3 g o5
(A) 355 4l Ol gla gl op Soa 51 K ol
ot LT 5 (6ol 5 W ses 2,

ool railate 53 53 Sl g 555 (ols ki e
3 ol sbaoll Sl OlLe o« ,2) QULST 5 (Ol ¢ 6 ,—2)
0333 Ol JUS 3 (65l 5 & 5ed LB plad i pladl o 3
g gl 53 L 53 S Y @ asas oKl o s
feeiS 53 5 Sl SIS 5 ey S s VM
Ao S @}T@q (4505 10 3liws 4 ailae 2 5D sl L
Sz o4l 5o YEh oue 512 V00 0C los s Loads yal
a0 3 o3I IET 5 Gdutils gy (8l e (4) L
O3 Ldd JL,E YT 580 FO O e b slacsdl als
S 9a 3 5 Gl Sl e aS AV UM Sl 5 S s
A sl 5 S s s O g5 Jlezl 5 LS e
Ul 5 50T 5,5 (V) el ziw 0Ll 2w (gl
Sl

USEPA 3050B 5, ilks dads yai (55lwosle] g
035V 8 e Eos ol 52 (V) b B el gl o —2a
S AS sl (G Al Sl szl b & 500 5 Si
Ol Clle sl e an Ao Y OS50 LS|
Ba Sr Ni Fe Mn Cr .V Ti Al Li Ll S
ICP-MS «&ewos o5 4 Pb 5 Sn Zn As Cu Cd
53 s (6,S el (K el ol VO + Je Agilent)
A plonil 35 Al & ad gl LT ) e ples L yod LS
IBM SPSS (sls 55l o5 5l clsosls Julont 5 33205 Cogor
Sy pde s e i s el Excel , statics 21
S S dlaa s ol el — jols slaslule
Ol ot (e iy 53 S I3k Sl Sl 5101
G e g s s I 5 (ST 5l


http://ijhe.tums.ac.ir/article-1-5920-fa.html

Downloaded from ijhe.tums.ac.ir at 22:38 IRST on Thursday September 27th 2018

b S S Sl SIS S e
Sol Sldlas 3 1,51 (\A) sas 5 s Hakanson
el sl osli il Laeslr 5 oLl Sl 558 5 St
O S¥slen 5l oslizal U 55581 Ky Ll (14-TY)

39 o dls £ O

C/=CJ/C,

s (f)
E.=T.xCs ©)
RI = Y™ Er *)

C, g 53 Jhiay 50 (S 51 lle € dslas ol
ASSISI S Bk 350 S 3 ey ke
Hakanson .coul ;e po 5081 S, RI Gz
03,8 iy 25 osla S sl Ce 558G Ol e ) T
Zn ; Cr Ni Pb Cu As Cd ¢l — 1, O jluse 5
Sy 35 G V5V OO DN e
Db Shaik S g LRI i il 55581
S59581 Say RISV ol S50 ST S
g B S5 S, (00 SRISY ) b e
(RIZ50 ) YL L 550581 Sy, (10 SRI<5 1)

Laadl

St Sbe 53 8 sdtias LSi5 O3 S5 dess 5 Sle
el odols olad ) lssad 53 andllae 3 50 adlate 55 53
FY=YO m 5 YO+ —0v vum o3I01 L ol 3 adkee 55 o s
Sl ke 55 5 slad el sdias J i3 D3 o Sedes
s el Blaze G55 Ao VL 5 Ls

G 3 el (5l o S L 555 sladisal 5o s
A elen oSS e S ke e U8 S
RGOV SUSUOC- ¥ 08 [ PR W - WO P PP W
Cﬂw‘ ol 4:\)‘\ Jj.l}-)) L}S/.\.:M.Sjﬂj}:

YAY

e g O jede (50 (23]

sdasolis PIY 5 Lavgze Ssdl siasoles V<PISY

el WL S T
oS e O g (IPD) e SsJ1 janls
O uadhs 5 5580 o i e S Syl el
(S ol IPISY (4 ) ol &pp ol o
L}S/;)ﬂ <YL d‘“ IPI>Y ‘vS/JjJT Lo e Ck,.ﬂ V<IPILY
:(Enrichment Factor, EF) Su_& —& 450 -v
Jslee L;.’Ua.é u&u Lﬂ‘ (\9—\’7.’ A 4‘{') Gl 0l enla ol

1350 g0 dewln T
EF = [E/R]Sample/ [E/R] ()
M.;j.a.; BE ol L5JC§°)U"’\ s cble Esample Jsles U'i‘ B
L4J.)A..J BE Y8 b L5j:§°)")”\ J“—’Jﬁ) s o ble Rsample

crust

R 5o awsm 5o el i 6, Seslll yae CLEE
el ey gy 53 0l (6 Sl b, e shls
Lt e 0T A3l G 5l a8 550 e BF S
sliin on paie L Lo B 0 &S S50 52 5 aeb
S Goye 5> 5 Sl dalpr S 5l sl o 5 ad
A2 pate (STl A3l )t el
ol edasolis 0 BV EF sl ol Sl Jolse Gkas
e O Olge 53 Go15 fone s S5 31 5T mulin o5 ol
EF bl calises ol Suis 2bax s (18) LI
oS SAE 8 s e Ghuaib Do pl el dloes
Y S o (YEFS0) hu e Sus oo (EFSY)
s (N<EFSfO) YL Ly Sus oo (0<EF<YY)
(SAi g8 5586 ale s (EF>F) VL las S s
STV jans ASL @ 3ls oS (5 S Rl i ) o2
OB Iy i o oolinnl 5y Ol g Fe L Al
53O0V 3,10 355 O Lsl (gl oo gas 0l 4
Lo s a5 s 55 a5 paie Ol g 4 Al aallas
el o BB 5 OF Ll Ll e S
(Ecological Risk Index, RI) &5 4 51 S, L ¥

%ﬁ yﬂp
1795 Gliuls /pgs ojlads /pasoygs
-

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


http://ijhe.tums.ac.ir/article-1-5920-fa.html

Downloaded from ijhe.tums.ac.ir at 22:38 IRST on Thursday September 27th 2018

Ol5e2 g (ogllio Oy

YIv - MAENR Ll

>Ymm >Ymm

F0v s um - ymm WO um - Ymm
Yo M- O um B YO pm - O+t pm
HAYum - Yo, um B Y um - YO um

< #Yum <#um

Ol () g 5 () G, adhas g5 53 SLLs JLe 558 saas |85 O3 S5 oo Sile =Vl 503

52 2 s e bl (o Sle o Sl Sl A e e Sl L 58 53 el (6 Sesll juobe chile (SOl
axlllas 550 jolis Ole 53 05 Cd & bg e 5 il e Nt
aslis S 3505 cpey a3 1y Sl o 2S Cd Fe>Al>Mn>Zn>Ba>Sr>Pb>Ti>Cu>V>Cr>Ni>
Sl ole 558 3 edd o Seilll jule clile 1 Sile Sn>Li>As>Cd
b 05031 51 Jl 5 sl o3l (s e85 Gt it 53 s 508 53 el Sl pole ks Ol s
slesls ¢l s (Independent samples t-test) iz @il G, 3 0l e 5w 9ol el ol o8 Sl
oslizwl( Mann-Whitney U) x5 o 05030 51 Jo 5 By e 2l
4 mhaw 53) Pb 5 St Mn chale sls 0L s 4S s Fe>Al>Mn>Zn>Ba>Sr>Ti>Pb>Cu>Cr>V>Ni>
Ol aikeie 53 o (105380 e s Ba s (s, Sn>Li>As>Cd
VL O B s e sler pa hle 5l (gl s Fe 4 by o cdale o 5L anlllan 5,50 dilate 55 a5
T W3y 3 polis ol 023 01315 Gl ol a5 AL

WA Jlu 3 0L @ 5 B8 SLLs SLe 53 8 slakiges 53 5 (YY) cpns gy 53 addllas 3,00 polis o S0Le -\ Jgo

by oy sbobl Ko s mE/kg

Y FAAY SVOY AT YTA FAVOVEOY VA VY Vas \TAX Li
AYY's s YAV SV/ES YO YASYYY O VRYYAO  YAYY AT WYY YAYYE S0)/SA Al
OFO YO /A% /e TVAY O AYOAA TN —/F A0 VAAS N0ANA Ti
Y YYON - AN =AY ¥/AA YYAY O OYEOe VY VYA 4/f0 YO/AA v
VoY OF/AY  — AT 04 \OY YV YART e OA AY V00 YOG Cr
40- YWEY XY AV VYl EEYAY YYAY YE 8 AYYY OSV/AY Mn

: 1195 Gliunls /g o jloid /@b 89>
- Yl /pgs o )9

Ol buzo cuivl gy ole ozl i gy ole aoliliad YAO
ijhe.tums.ac.ir


http://ijhe.tums.ac.ir/article-1-5920-fa.html

Downloaded from ijhe.tums.ac.ir at 22:38 IRST on Thursday September 27th 2018

e g G138 ypde i (b))

WA Jlu 3 L8 @ 5 B8 SLLs 5LE 53 8 sksal 53 5 (YY) pas sy 53 addllas 3,90 polis (80le = J g el

by o g so,bl K5 s mEKE

[NARK YA/EY  =Y/e0 /YT QAYA/AY VO PYIYA
AY /P V08 —/YO ¥ \0/+ ¥
Fe ARVARY =YY /A Yo/ 8 AERVARS
Ve YO/4) +/4) —/0F PANY YYO/AD
\/A YN/EA - =N/PE = hY \7AR Y/¥4
YV Y#/84 \/$e \/¥$ YA/YY VYY/00
AN f1/0Y —+/OA /A AN AN
Y/¥ ARVAY \/EA -\/¥Y Y/AY /N s
Yo Fa/8N YNY V/AN VYA/YY Ya0/ v
\Y O+ /¥y Y/VA AV £Y/00 \YY/eY

YONY  —u/SA VAT TTAFAY ATYLS0V Fe
YOW WYY Vfe O0A VANY Ni
YA AV Y £f VV4/YA Cu
YOO =Y A AVOS YVO/OA 7n
YYE 00 VY VYA R As
VWYE OYY ANA L YEAY NavAY Sr
YANA YN VR Y JYE cd
F9/Ye YA OV YA AIYO Sn
YSAY  WAY ANV ST YA Ba
FYAQ V) VDY AFAY \ap/Ys Pb

Sl 06 G 5 s Ploy ogie mla o )3 ot sad
S gad Lo )3 AY/Y 5 Ja s gto S 01 ok yai Ao 3 V#/9
S s g0 10,3 YO (12 05 % 53 5 VL S5
PT 55 0l YU S5 31 b 50 o ;5 VO (gl 0 5 Lo 520
5 b e S5 Tk god Ao s AY/F (sl B8 55 S
doss Ve sl o s s VL (S T lad pad o3 V9/7
Sl B8 3 paeaslS PLusls 0L 15 Jaw e (S5 1 W o
o3 A Sl O w2 5o caste w3 ladd sad pled
T 3 aised o pn Ve Gl s e mla w55 badd 5ad
[EXHIVINWESTS o g P g dj_;ﬁésPI FR
53 VM Sl ek poi o3 $7/7 gl 5 Jas e S )1
o3 MYl (S T e e Ao s AT (gl 0l o8
S Lk ged o3 AV/Y (gl 5 o ge S 0T L e
O b 5 B il 52 58 55 o PLsIs 0L 1L

sls oLz 1y PI>Y) (S5 31 (VL o o plas (51
Ba ; Sr Ni Fe Mn Cr .V [Ti Al Li ,_»ts IPI

YAS

AL LT jobs 8 5ls 0Lz (Y Jlaga0) [gE0 Lozl s s
5l azilaw g5, ;sBa 5 Sr Ni Fe Mn Cr V Ti
sAs Cu jobe (geo<t) wlos i o Sl s b
L Ss TG sl 2 03 sdome 3 ailaie 53 2,5 Cd
aibiwe 53 2 38N 570 ,ole (+<Igeo<)) wyls 3
0,6 w53 Pb (1<Igeosy) us s v e S5
0,6 G2 53 5 (Y<Igeo<Y) L b law e Ss

205 (r<Igeo<t) was Ss
Slaaisel elad o adlas 355 0 ole g, Pl ol s
ole gl P anlows ailas 55 ,a 5loai L;)j@,?
el »> Ba , Sr Ni Fe Mn Cr .V Ti Al Li
ol e adlee 53 s L LS 55 8 sladi sl
Gl 0L G, 3 e PLss ol 1, (PISY) Ss )
oo ladsald Ao s AVY/Y (ol ch_.ﬂ 53 b e Ao 3 MY
o W a5 ek sad Ao 3 AT 5l gte e
A3 NTY 5 sl oo 53 Lo god Ao 3 VP17 (51 013

iaas %y yﬂﬁ/
1195 Gliuls /ogs ojlod /a3 693 8
=

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


http://ijhe.tums.ac.ir/article-1-5920-fa.html

Downloaded from ijhe.tums.ac.ir at 22:38 IRST on Thursday September 27th 2018

OlsRe g (oglire Ol e

-t - © o
1

el

[ (o3l 6) &0
O (pblsh o

=l

-0 -

-5

Hﬁ‘F iCuZnAs%HCdSnEHPb

ailia 93 SLLE 5LE 53 8 53 Ol 51 p gl (SRBLH e pa s =Y s gl

018 GBS o2 5 (el ) &5

s aibeie 55 a3 TH 5 Al jobe .ol oud o4l ¥
aizs 55 2 ,5Ni 5 Fe Cr V Li jobe (5 Sus 2o
Ba Mn ,ole b v S joamyn s 58T
iYL S s am s G, 5o S il 53 e o
a3 4k 55 a3 Pb s Sn As Zn Cd Cu ,ole
YL sl 0L 1 YL s B YL ey S s

50 Pb by e ailais 55 s 3 IPI 5 Igeo EF

Rl s Sl 5SS addlls ) pe adlaie 53 o o
2 53Cd 5 Cu obe IPT ol (b T (S5 T e
LS el S 3Y B oS 5 s 3 AS s aike o
jZn‘Pbé\ﬁIPI.g;_.ﬂL@;TufgjﬂJMP@a_wu;M
aL:;l,W;;jJTCLg,.;);Asjaluﬁ;,a,;Sn

(IPI>Y) sls
35 8 Sl Le 53,5 s anllae 5,50 jobie ¢l L EF
Jod= 3 IPI 5I1gE0 sl Lol o 48 Al ailons ailais

(EF) Sus o8 550 5 (IPI) reow S5l jasls (Igeo) Kaslsl ey pasli —Y i
VA0 o s Ol o 5 G Sl Ll 53,5 o w3l

(BLLSH < 2 (1) 6 S8 Joe
EF IPI Igeo EF IPI Igeo
ol
Y/VY AR =Y/2Y  v/44 AR =Y/5v Li
| 4 A | A -¥IYY Al
/Y0 o/ —F/eA YF /Y -O/VY Ti
Y/V A =Y/ Y/VY o/YY =Y/A+ vV

b 195 lisls /g3 6 jlosis /s 6593
- ot o 9 0 'J9:

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


http://ijhe.tums.ac.ir/article-1-5920-fa.html

Downloaded from ijhe.tums.ac.ir at 22:38 IRST on Thursday September 27th 2018

o5 138 9 f3me )

(EF) Sas 6 jasls 5 (IPD) Lrew Ss g1 Lasls (Igeo) [Kaslil gme) oasli —Y Jydo aolsl
VA0 s L3 O, w8 5 G SUs JLE 535 o o Ol

Yo/Oe
YV/IAV
YV/A
AN
Yo/YY
Y¥/ve
ONng
44/0v

XY
/%0
XYY
A
VIAY
\ARY
\/AY
)
V/AS
Y/aA
V/¥5

AINF

—Y/TA

-\V/VY
-Y/¥4
=Y/v
/YA
\/\V
AN
-1/40
Atd
/5
=\/V

Y/0F

VAR
V/0F

Y/av

\VE/Y

/Y0 =Y/ov
i —\VATRT
YY O =Y/PA
VAR =Y/A+
/44 AR

Y/A¥ AR
Y/YA PV
L/~ S VA
A (VAR

Y/04 \/Y&
g -\/fY
\Y/40  Y/YY

Cr
Mn
Fe
Ni
Cu
Zn
As
Sr
Cd
Sn
Ba
Pb

3Pb e w by 6,5 55 (S3dS) S o 5V
Ll L ) s (S5 S) Sy 8 a5 o gt

‘w&ﬁ;)}»&bﬁjsu&jyﬁl&ﬁjul#Q_..u)jélf
GUJJMB;A 9}0 QY)[&AJ"@JL@‘[{RI}ErﬁJw

cQUQA )JJAHLLQL)L:.AJQ.\;_.A e.J._.:."\jb‘Y’ d}.’u}:})

VA0 dlu s andllas 3,50 Gl 53 Sbls HLE 535 5faw Sl (54,81 S, ¥ Jsa

Lo g

o=l

\OV/
YN /8

\a

/A

YY/A /0.
AR YA SV

4/4
4/

YA YA SN
YIEOF ¥R

(o) S
(@SN o

Wl sl (oo 420 53) b s Bidos sl el
b Lo yzo S5l < Pb 5 Sn Zn As Cu Cd ,obe

BV Sl (S bz s a5 Ly s e 0L VL

e Btas LT cline oS S 015 oo il &5 VL s

YAA

Cow

0L (Y Jsam) EF S IPTdgeo be ol laslows s
Sobe a5l aslllas )40 adlaie 53 8 SLL SLe 55 S 5l
Sl o.:_,ﬂﬁ.ﬁ Ba 9 SI‘ Nl ‘Fe Mn gCI‘ cV ch cAl J.zl

iaas %ﬂ yﬂ&
1195 Gliuls /ogs ojlod /a3 693 8
=

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


http://ijhe.tums.ac.ir/article-1-5920-fa.html

Downloaded from ijhe.tums.ac.ir at 22:38 IRST on Thursday September 27th 2018

OlsRe g (ogllie Ol s

2P e 5 il w53 e e Ol (S5
uu.:_,mnad@;\)a;)\;w)ﬁmuopg}
JA)@\H:JUNJﬁk%u;&wé\ﬁg),t,;w;\
(Y4

G5 55 Pb sBa Sr Mn ke 45 sls olis andlas 55 40
Bajsr‘MnJ_EﬂAﬂa;ﬂjbj_A@l{L:}Jl_}):Jj
sl ke 55,5 5Pb ;;}TL@;\SJ.,Usﬁezj_ﬂﬁb
)bpbQlHQbﬁ;YQ.JHY\{CE_MJJdEMJJJ_A
aileie cpla S ol sl S Cely B3 (65l i god aidaie
G158 gas e 4 o (5 5V (S5 ST S
Sy YL G andllas 5550 Solie Ol 53 s DL
J\jﬂé\fEPAd.L;Aj.J:Bl OJ;)JCijzejfj)b
(T sl bl cdhe 5 o llasl I3 LT (VL

S S 4o
Gho D3 )50 4y Saluay SLls SLe 55,8 &S T
LOLLs 5145 (g2l 3l s 52 L1 5 g0 03 8 o 5L jiall 4
Biizal o sdle 3t GLtial imla S o s ss
33 2 3y Ol 5 L o b 51 (S M 5 sy ol
Sl 5 Ll sl 53,8 5505 4 e Ll 5 e 55 0558
o S olis ol a8 555 Ll 00 @ LT ol e (Ko
Sl 5 4Bl paa O 5o Oley Jsb s canils (5L0L 5
ol sl el CL“’ L SH UR T U VI PR Y | ] WG O] P
Ol &y addan 53 Ll Le 53,8 Jolam s 53 (oo
S5 esls B VL 0381 Sy oS (slie)
Bs & 01 5555 b 5P osysw S S5 0 So )1
spmse B s St JB s Jem by e bles oS

b 1195 lisls /g3 6l /3 693
- ot o 9 0 'J9:

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

YAQ

S g bb ctle s a8 Cd sile coul g5 00
Solpaar s L0 s 30 eslind Slalw mllas
sl db s slajlo 5 ol 5 adleie 55 5 5o lag 55
slide laztli slge 5 Ly (bl 5 10 Sl b b a
Sy Oy & e, 53 CU s 5 ol Cd jLesl Lol
3o (Hilos Y DS 5 ol Lpd o 3linnd (Bl b A
e 31 5zl SIS 5148 1S o sloml 5 30 e
LS o0 58 S 5 e A Slazend i Gl 5l 50
5 S ile) Sl Ol a0l oS 5 5 AS (YY)
W5 > s Sl rmmen Ls) 0 S @ (iS00
ol ol S5 2SI s 53 5 Y58 5 e 5 o SU
s S Jled Ol e 4 (S5 eS| Sy 50 ) 20 L(YY) 555 s
3 gen o3lial Sz 035 (Some 5 0303 rr asn b
Sl Jolos U Gl b 5o Bies Ol 16 53 1 5 (Y0)
pslie 5 ol S-S Cool s ol as, S e s
3 5 Al WY 51 (ol W5 03 ( (S5 2l 02 03
5 e Sl Glodes i3 S e ol B eslinul 550§ ke
033 K55 51 6 S sl ssbine ay Y5 03 S 2S5, 6l p 5
(Y7 13 g3l G s 55 OIS mod 3 eomes
Ll g e oS adls (35 5,1 iluss s mbes 53 nl Rl

AL Ol s O ol el
axdlas 555 0 aike 95 a5 IPI 5 Igeo EF . VL
Sl bt 1 s bias ol oy 55 Pb @ by o
a3l 53 Pb Ll Lol wlis 51 (S 35 5 o0 Jams 31
ey Olge 0 P ghyls e O pme 4 208 s
O 03 Dls e s Sl b 3 Ll s g i s
551501 G pae PD 05 (o 3l eslinal 3 5 god o3l ol
Sl 5o 55a Pb SlS 5 bl esls als adis Lo
Aesdhe sl e ealai il by o b )55 5e 5o eSO,
s Sy 5l —EUPb s e s w3 Ol
b 3l Goo o Vb o seaiis Sladis) Las
Lgsen slad 4 Pb (50t s Jae S5 0T Lol
ki oy glag oz W e sladiss Gl (V)


http://ijhe.tums.ac.ir/article-1-5920-fa.html

Downloaded from ijhe.tums.ac.ir at 22:38 IRST on Thursday September 27th 2018

}bﬁ))(@)ijﬂbls‘f};c&gcgﬁ)wdﬂ}u
U‘Jbl’“’ o"li))‘ J PM4 S/ PM2'5 J‘L‘" Q\)J J v”u':;' )L:'.c

A% Jlo 3 S5 ahais 13 “0l¢ g 2dIS s ol slig
QM‘@.,\.L\);-‘J»)JAC»:JJS@K.;J‘JQ%L@.}LAS

@\:ﬁ

1. Sezgin N, Ozcan HK, Demir G, Nemlioglu S, Bayat
C. Determination of heavy metal concentrations in
street dusts in Istanbul E-5 highway. Environment
International. 2004;29(7):979-85.

2. Liu E, Yan T, Birch G, Zhu Y. Pollution and health
risk of potentially toxic metals in urban road dust in
Nanjing, a mega-city of China. Science of the Total
Environment. 2014;476:522-31.

3. Manasreh WA. Assessment of trace metals in
street dust of Mutah city, Karak, Jordan. Carpath-
ian Journal of Earth and Environmental Sciences.
2010;5(1):5-12.

4. Lu X, Wang L, Lei K, Huang J, Zhai Y. Contamina-
tion assessment of copper, lead, zinc, manganese and
nickel in street dust of Baoji, NW China. Journal of
Hazardous Materials. 2009;161(2):1058-62.

5. Cook A, Weinstein P, Centeno J. Health effects of
natural dust. Biological Trace Element Research.
2005;103(1):1-15.

6. Watt J, Thornton I, Cotter-Howells J. Physical evi-
dence suggesting the transfer of soil Pb into young
children via hand-to-mouth activity. Applied Geo-
chemistry. 1993;8:269-72.

7. Pawan R, Karmacharya N, Bir Singh K, Ramesh
K. Determination of heavy metals in street dust
from different types of land use of Kathmandu Val-
ley, Nepal. Research Journal of Chemical Sciences.
2014;4(7):82-92.

8. Mocinaddini M, Sari AE, Bakhtiari AR, Chan AY-C,
Taghavi SM, Connell D, et al. Sources and Health
Risk of Organic Compounds in Respirable Particles
in Tehran, Iran. Polycyclic Aromatic Compounds.
2014;34(5):469-92.

9. Faiz Y, Tufail M, Javed MT, Chaudhry M. Road
dust pollution of Cd, Cu, Ni, Pb and Zn along Islam-
abad Expressway, Pakistan. Microchemical Journal.

Yq.

e g O jede (50 (23]

.3;)\}4}.)5;)}‘1.!.1[{4;_,&@@);

d‘.s)..\ﬁj ’SMJ:..'

2009;92(2):186-92.

10. Zhou Y, Levy JI, Hammitt JK, Evans JS. Estimat-
ing population exposure to power plant emissions
using CALPUFF: a case study in Beijing, China. At-
mospheric Environment. 2003;37(6):815-26.

11. USEPA. Method 3050B: Acid digestion of sedi-
ments, sludges and soils (revision 2). Washington
DC: US Environmental Protection Agency; 1996.

12. Wei B, Jiang F, Li X, Mu S. Heavy metal in-
duced ecological risk in the city of Urumqi, NW
China. Environmental Monitoring and Assessment.
2010;160(1):33-45.

13. Addo M, Darko E, Gordon C, Nyarko B, Gbadago
J. Heavy metal concentrations in road deposited dust
at Ketu-south district, Ghana. International Journal
of Science and Technology. 2012;1(2):28-39.

14. Loska K, Wiechula D, Barska B, Cebula E, Cho-
jnecka A. Assessment of arsenic enrichment of cul-
tivated soils in Southern Poland. Polish Journal of
Environmental Studies. 2003;12(2):187-92.

15. Manno E, Varrica D, Dongarra G. Metal distribu-
tion in road dust samples collected in an urban area
close to a petrochemical plant at Gela, Sicily. Atmo-
spheric Environment. 2006;40(30):5929-41.

16. Rashki A, Eriksson P, Rautenbach CDW, Kaska-
outis D, Grote W, Dykstra J. Assessment of chemical
and mineralogical characteristics of airborne dust in
the Sistan region, Iran. Chemosphere. 2013;90:227-
36.

17. Haritash A, Kaushik C. Assessment of season-
al enrichment of heavy metals in respirable sus-
pended particulate matter of a sub-urban Indian
city. Environmental Monitoring and Assessment.
2007;128(1):411-20.

18. Hakanson L. An ecological risk index for aquatic
pollution control. A sedimentological approach. Wa-

%ﬁ yﬂp
1795 Gliuls /pgs ojlads /pasoygs
-

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


http://ijhe.tums.ac.ir/article-1-5920-fa.html

Downloaded from ijhe.tums.ac.ir at 22:38 IRST on Thursday September 27th 2018

OlsRe g (ogllie Ol s

ter Research. 1980;14(8):975-1001.

19. Soltani N, Keshavarzi B, Moore F, Tavakol T, La-
hijanzadeh AR, Jaafarzadeh N, et al. Ecological and
human health hazards of heavy metals and polycy-
clic aromatic hydrocarbons (PAHs) in road dust of
Isfahan metropolis, Iran. Science of the Total Envi-
ronment. 2015;505:712-23.

20. Qiu H. Studies on the potential ecological risk and
homology correlation of heavy metal in the surface
soil. Journal of Agricultural Science. 2010;2(2):194-
201.

21. Sun'Y, Zhou Q, Xie X, Liu R. Spatial, sources and
risk assessment of heavy metal contamination of
urban soils in typical regions of Shenyang, China.
Journal of Hazardous Materials. 2010;174(1):455-
62.

22. Lide DR. Handbook of Chemistry and Physics.
Boca Raton: CRC Press; 2004.

23. Okorie A, Entwistle J, Dean JR. Estimation of
daily intake of potentially toxic elements from urban
street dust and the role of oral bioaccessibility test-
ing. Chemosphere. 2012;86(5):460-67.

24. Esmaili Sari A. Pollution, Health and Environ-
mental Standards. Tehran: Naghshe Mehr; 2002 (in
Persian).

25. Smolders E, Degryse F. Fate and effect of zinc
from tire debris in soil. Environmental Science &
Technology. 2002;36(17):3706-10.

26. Howe P, Watts P. Tin and Inorganic Tin Com-
pounds. Geneva: World health organization; 2005.
27. Smichowski P, Gémez D, Frazzoli C, Caroli S. Traf-
fic-Related Elements in Airborne Particulate Matter.

Applied Spectroscopy Reviews. 2007;43(1):23-49.

28. Root RA. Lead loading of urban streets by motor
vehicle wheel weights. Environmental Health Per-
spectives. 2000;108(10):937-40.

29. Bleiwas DI. Stocks and flows of lead-based wheel
weights in the United States. USA: US Department
of the Interior; 2006.

30. Greene NA, Morris VR. Assessment of public
health risks associated with atmospheric exposure to
PM2.5 in Washington, DC, USA. International Jour-
nal of Environmental Research and Public Health.
2006;3(1):86-97.

b 1195 lisls /g3 6l /3 693
- ot o 9 0 'J9:

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

AR


http://ijhe.tums.ac.ir/article-1-5920-fa.html

Downloaded from ijhe.tums.ac.ir at 22:38 IRST on Thursday September 27th 2018

£
3

/x

%
@ ;

9

“ agyy \"“p

N

Q/A/ »
o R
" Of Enyiron™®

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

Iran. J. Health & Environ., 2017, Vol. 10, No. 2

0

&>

G

HERLTHAND ENVIRONIHENT

Original Article

Assessment of the metals and metalloids level in street dust of

the east and west of Tehran

S Mazloomi'*, A Esmaeili-Sari!, N Bahramifar', M Moeinaddini?

1- Department of Environment, Faculty of Natural Resources and Marine Sciences, University of Tarbiat Modares,

Noor, Iran

2- Department of Environment, Faculty of Natural Resources, University of Tehran, Karaj, Iran

ARTICLE INFORMATION:

ABSTRACT

Received: 19 July 2017
Revised: 22 August 2017
Accepted: 26 August 2017
Published: 20 September 2017

Key words: Street dust, Geo-
accumulation index, Pollution
index, Integrated pollution in-

dex, Enrichment factor

*Corresponding Author:
sohrab.mazloomi@gmail.com

Background and Objective: Street dust is considered as one of
the important sources of particulate matters and heavy metals in the
atmosphere. The goal of this study was to assess the heavy metals pollution
in street dust of Tehran and evaluate their ecological risk.

Materials and Methods: The sampling of street dust was carried out in
two areas at the east and west of Tehran. After preparation of samples,
the concentration of heavy metals was measured by ICP-MS. The
pollution level of heavy metals in the street dust was assessed using geo-
accumulation index (Igeo), pollution index (PI), integrated pollution index
(IPI), enrichment factor (EF) and ecological risk index (RI).

Results: The results of the calculations of the indices showed that the
street dust in both studied areas was non-polluted with Li, Al, Ti, V, Cr,
Mn, Fe, Ni, Sr and Ba. The origin of these elements was mainly natural
sources. However, Cd, Cu, As, Zn, Sn and Pb had medium to high level
of contamination. These elements had a very high to extremely high
enrichment in both areas. Their origin was mainly anthropogenic sources.
The ecological risk index indicated a moderate ecological risk for the east
and a low ecological risk for the west area.

Conclusion: The higher level of lead in the East is the main reason of
higher ecological risk of this area. Therefore, the heavy metals pollution
of the street dust, especially lead and its enterance into the environment,
should be considered in this area.
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