(99950 3ew) (5 36w S 90 i O H1 b Sbtug O plas (b ) o
ol S e M Ko e

ul)al ‘ﬁ)Le ‘ﬁ)l.n olKzsls S ) Ja.:.’me 9 M an..a saSasls [Ty e 05; )b“ol;:...;l‘

u‘)-" ‘)g.)l.n ‘)g.)l.n oKasls S Ja..:u 9 Lgv.:...‘a (?L.n saSlisls Sy Ja..:u ;é,ﬂ ..\...c)l 6.,,1...“)15 d.:.'>5.41 uula '

e.solgi@yaho0.com :Sig =Sl oy

0>

Ol ot (Gl sl I 13 o5 sl 5 e ol o ol o 5K SLil5 1 DOD g Ao
wsppdsliay o cle 4 K Sl . Wigd po S J0 sl slo PLS 4 pxio 5 Ligd o il
GRagl iS5 dmsi 350 Wb oj Slipzse Cadlo b o] 5 olif (slaplil o Cuilil w5l
i) 5 S sV ol b slo S0 Lais (pSiw Olils 4 ST SO/ Sl fond sy pl>
8, g S al ol e 10 15085 sl dlagy e

L gygfpar olSin] VY I b ST digai FF fgamo 0 Guio ol 0 )5 (599 9 Slgo
)}.A.‘.a LD d}.«f(’)/u\J/Jb Lf&gff/ﬂ} JBJJ CA}“JK} e (59 :‘)«.o)‘)...f‘.w u/).@ ol
u.uM LD od[m..u/u}.w).u M u}c)f)/ S L;Lb(_s‘ffj} (J"j'“" Q/)./.‘?Ju -ELJJ/‘;HJ))J
i dewwlzo s D) HI05 0 diljg, (6,5 B im0 40 o

£ EIITY F /O £ VAT i o panasls 5 s i(55) s pms i Sl L 5 Silo 1L ASBL

55 O Syl ine Keats Lozl g 2 LS 5 Lo /V e & /1A YN P £1IEF L FA/F
Sy 1) PH Ao w53)) s -8 o300l sy 53y P30l ~po it por oo im0
ST 5ol 5 o iS5y e i) SrS B 40 Lo ol LT (OIS ~(age0slS i p
1BV =" 5 £/ )2 )T 0 )T i 4 ST al b S e 120 lSeS
ol Cewts g, o p SIS oS e

Slocolled 5 L7 et e oo gz e I oK SNl Sl (5 S AR
RAIS soyo jgo b bl duglio 5 SIS ailig, (oS bpme o polde 4 dopi b Gizmad il inio
ol lid (Kl o sl Gaizass a5 o ol G085 (sl (sdgs ST 0 Slils ol  So4)]
izt 003l Lasgio U 003/l s slo ST5 45

<
’\g
q‘!—
-
> ¥
N

¢t £
z Z
<|o
3 ©
Zz £
<3
(@)
5

s <liny S L5 Bpme o by Sagy b ST i il 1 g0dS (6 o

B3 e

AYIEN + 1 g0
AYIYIY Sl
AIAINA 3oy

[ Downloaded from journal.nkums.ac.ir on 2026-07-08 |


http://journal.nkums.ac.ir/article-1-711-en.html

[ Downloaded from journal.nkums.ac.ir on 2026-07-08 ]

Ser g (S (s

eyd oS 318 5l b sl olhs bl AVE

GL"‘" ‘d)" J..Jj_» sé};&.” 9 6)15 o|5.o é_éo 9 oalazwl
ol b ooles DVEYT il o leosd Slge adgs
e ek 4 2lie opy 0 obule cde @ Gl
Sy 8l oo G (Glej 51 SYsb 0)93 (b yo wled)
u‘#bwyw@bs&cbj&bww
o Jleil Lol sl oo sl & poi a8 ol S
e 1VO) baye 5 a3 g Lnjg33T 5 5 Bues a5 wiies
o OB Rk sl oedleysST Sl i )0 92
g b 8y, o S o izmes (55, wel (05
ko, o Jb 2 INYd Oy sezg b byo 8 o oy
e D318 5l paeslS aiid s 3l e pie S
Oeed 3,0 0929 S 0 b ob 4 a5 Cul
5 9l domlsr gy055 Hsise G5 Sl o pgeesls
il 5o ol Bilas plo g 058 (o oolil (550
Sy Slge oS5 50 g WSe (S5 g peesls lo
A o 39,9 aibie 5l Log 095 o5 pioren Dyl el
3% e Sl Cenl @y dz gl b aiies (5540 Japme
30 Gobn Gl sy (o o Sl oBass 5l S
oals pladil jaiS 2o 0 (6yeS Slasd g yeuS gz
b)) Gaa b sl asdllas (YY) ()5 5 ' oy ool
AL ST sle i 55 e S5 Cudla s
plml ez 5o 5L adg adlaie Sl s b S
7Y Lo,s odel Caws 4 by asly Lolul 5 ol
e cdale 2SSl alS la wged )3 pgedls
30 oy polie > ST S jelos oldé Cedle L
16506 yuzmes W0g Jlse dgux ;0 b digel den
Og 2LS (5 asS £o5 4 alusly oLS 4 S 51 Jla]
b)) Boa b s (Vo)) ol Kan 5 555 VAl
S 3blis o S 5 i Sl3lE (SST as
oolol a5 ol las b asl Laisls plil Nanjing
(SIeST o osill (el 5 (KAl ey LS
g Wb oogll &ya 4 Nanjing s sl S
Pb> Cu> 5y 4 So59ds51 S,y 05l ozl

[va] 55 Cr>2Zn

1- Chen
2-Zhu

o

A0R0

Sl b laze Gl i3 (P e 5l s S
0¥l JS00 5 S S5l 55 5 e (25 ke 9
Sl a5l i 8959 VY] il 60 Gblie yo b
Gl 43> @ da8 o b sl S a4 (S
a5 ol (50t sl (ke por 50 (lrerd (re) S
5 S sle (Shy petd (SL S8l g0l o5z S
cile walgs olen a4 |y can) e O S0
Ir]

Gy b Ll el ) Gezes b S
Ieol W)l ot codle g, &5 Wsd o ooliul
solitul Slié Slads 6lp w4 s sl S
S sl S50 05290 (S Sl Lol wigd (o
5 by Ll Cudles § disd Sl 0,030 8,y el See
0 ol b [rol Wil b a1, clles
581 0y Q08 g 4 b Ll cdls gl b S
b pan wie LB 4y o53sS LA V0 F] el
el g Jlo )3 (as plass (o S5 ol
5 et (Sl s (Blae D3 L g S Le
s s 5l YL Ay e s a5l oo eola]
JLUURRN W IESVIPP FUREIOK SOMCA [T L) IRV R JRNC SO0
ON S S (2 el e (97 Wies pao
Grae b puitess pué job 4 alls ol D] W)l
sob 4 g aiS o al; cogdl o S b a5 SblS
S 009l BT By g sliainl &,k e
woolls pl oS ol a4 asg b IV Wl o st
3 Wgd el 3 pgmye (S ST s
3l 0y Slogzge gla by bl b ez
o=l L gy ol 5l igd (oo Lrlr (2138 0sms; ol
Sl (e sk a4 pley Jsb o S o b ol oli
cble ;o 59y 9 e 9 (0 QLS @ ol el
S5 & gl gysre olaS polie jl o8 (L5 slo
PPN SIRICATEIN R § IRVCON SO IOPSIN K ¢
ol mbo Ll (i jls 0529 S (5 0k olge jo (2
5 G e ey lapzme 5 S o Sl Sl
Sl oML 2 (55,5LaS sl cudlad (Dl g
Wby &8s lojls mlio g b b5 ¢ Lewd ld g


http://journal.nkums.ac.ir/article-1-711-en.html

[ Downloaded from journal.nkums.ac.ir on 2026-07-08 ]

A0S (F) Vo950 AF Lo

Sl ol s (S5 pole oKiily aloes

o o lol ol8zylegl ey JWl 5l ey S slo aiges
50 o Sz lgn S sla dges ol Sislee 51
S5 ol 6l sy o ¥ SIIL L Sl o g0
e NP SIL K b g (2,8 o5l 5 EC pH
B SI(l3ls BT 6l ) e

S b Bged jo S Ol3lE (6,.5 ojlul jelaie 4
Comd b odls S g S lon slo diges 5l 0,510
HCL J L. V/6) HCLO4:HNO3: HCL ¥:\:\
(HCLO4 :J L. Y6 3 HNO3 :J L. YO
£ oo ol F sile a0 V8 gles (o g 0l byl
obl jo wal eols I8 saisS as olSiws jo Ceelw
O 59,500 TV aily A5 L ol Glo 5l o e a5ges
S oslial b cules po winew, ) e YO oo
Analitical Jena Conttra  Jas el wd> oKiws
5 w5 aled sy 4 69y 5 e slo 2lale 700
VY] ssoss yns 0,65 L pgasls

£S5 0% oilul 4y oo Lo ¥ S L oas SN S
oW Edie 5 5y 0 gl esliinl b g w59
Siay 4 o S JT slge i e S il (S
Al S o3l (LOss On Ignition) o,45 ;o yailjgm
5 ool Sad SB gl wiges jelate opl sl VY]
4 g ol,S cole ax,0 00 sleo LooysS jo ouls S
b SB o) S IVF] was owljgw celoY Sue
S97ge Gl oole (lien (lsie 4 Gailiges 3l an g S 5o
28,5 15 ks b SIS o

e Ty SB 5l Sgmibisges PH (555 o5l sl
Shoolaiwl b ool 5l ow g ol agd O 4 ) Cos @
sl ases EC g PH (e EC ¢ o PH sl oKius
WAl (6,5 ol S

9 SPSS 19 sla)l8l o5 lawgs o ool (g bl Julos
Lo ools g Jlog laml .cé 5 & e0 excel 2010
dlie sl g ol gusyyr Shigmg s (5031 1 ool
oals (glp a8 aw sble o WwSiw Sl gl clale
&ly 5 4,k o ANOVA la yse5l 5l Jloy slo
ool el JSus,S osey] 5l Jloy pé sl ool
Jb s b ools glp SIls (590 4 g0 dunlin (gl 0

5 s oo 3l Jley e sl ools sl 5 T gesl Sl

ap b 4 b (VW) e 5 ol

oo luilil b o] b anslin 5 oS o3l ol
Solem ) Cwdls Hlas b5l iomen 5 Sl g (o
plxl JoSobl e adlaie )3 dpll s yd g 15lb Lo
O eilage Bl 5l gy a5 oy las als aisls
&S syt warg LYl wS o wag 1) dibie
bl sl oo 3,lg 0aiy Sldgrge Bl 4 Lo oo
Coonl 3l Lo po Ll 5 S5 o (5 5 £95 51 (S
Somdy Bl 4 5 0jgion b phiel i ol
oo Sogll jlas (55me ;0 ol Cuadge ( Sl
Slallae ulal e pooyls ad 8 18 Ol 4 S
S35 5l (U sl oan YT e g e S 2 gy
Sl oo S g lsm ;0 Sezg0 0 5 i (s ieD
Sl pllo oz 5o des slo S ol @l sLiSal,
2l Galple asl Gl Cwdles Lt 5 Ca; Lapms
2 S g lss Sogll pemi gz o Slinios £yb SO
Ol ) SR 4 (559,05 03V 0 )5hm el o3gae
Sogl a5 ojlal pas Gl pols e (el
gobe b ol ol pasis Dl alwy 4 S
Al pll (5065 (6l cedw oz b5l g YL L;%JT

FLETIY

Sy g b Ghagh (pl ) adllhe 9,50 ddhaie
sk il i eaguma 13 o5 55 Jlod lol5 ol
9 0,00 JIB YV g YA et o,e 9 OV g Vo 3,0
b ol Bl o yie 1V s gl ) T gl
S (Shrex g @ FueghS VO dgue Soles
s AN s)ls e ol LT S e) Yeviag
dilaie (S5 dilaie) dalaio dw 4 (5,l0,08 lawgd 8,90z
Ol e () JSE) el 0ads el (jpo dllaio g g0
GhRgsy Slaal 4y (o) sl adlate 4w Gl 5 o
S o Ggei (6,0 digad glp ol aid S lai o
Sl diged Wad 5)sl ez ol sl Ll LS
Ages g0 oSugl 2 40 WKL VY 5l fgee o S
Jdgn J e Bl Yox¥e gl S o SB
o e Feetee e 4 e il Ve e
Gl as o cilop 5l e g el il p oSy
N 0,53 o8ty lesT ay Jlil cgr (Seidly


http://journal.nkums.ac.ir/article-1-711-en.html

[ Downloaded from journal.nkums.ac.ir on 2026-07-08 ]

Ser g (S (s

eyd o 318 5l 50 sl olhs b AV

52y 159y ) 08 (5 S ojlail ke Cp ol o a8
il lerdsty aine; e By 5 ol (peeols
Sllug Gaile, Blos 4 6ly V0 col .l diges 4o
A Conl Consy laoe (0 00l S slgione jo  Jlazs]
S e il S8 o DB b Lo ol (e
Voa gexd ooy ol Bl gp0ke dlge g (owlid
o Sz aslh ool 51 b gan i LIS
=) e ST 0,8 e )8 eais eagll ST o il
Aol V=Y o ST dangie 4 said eagll WIS s aib
GO )0 0l VoY e ST dagie o 0381 LudS o
0381 LS 10 YoF g 51 s b Lasgie oo o0s]]
oals oogll LIS o sl FO o ST e e
gt GdlS 0wl O 51 285 15 was b e
LYVrsl o5 oo )8 o9l

b «dl

as ol oyl Shgg,mli g3l dawgs a sols lbe
3 e SBLE oy 59, PH S ozl Sl (golass
P gy chle e aihie jo e clale ¥ adhie
2 gy chale 5 ¥ oadlie o gy, clale ) adhie
X ailaie e cle ) ailate o CAE «ge adlate
5V ailie egeedlS Clile ge ailaie oy clile
s @i 5l 1) v )3 e dilaie pgresls il
poadlS (o cdale oSS b g aiiis o,
Colas ) ddlais 1o o cdale N ddlais pgeolS clale
A 053 p Jloy gose 5l I olge 5 (oSl
s chl 5 SB Clogar oy ol oyl
odal V' 3oz 30 (pseeolS § oy (s 483)) (S
VIVE s 5Sile LAY B VYO 5 PH &l pnis azals.cnl
dged o sBiw] o (Sl Colan oj5e 0 g
Colar Jlaie (s g o odwlice b polie (g ko,
Bl 4 by (o p o) (o0 VYY) (S xSl
Dt5aS 5 (il 00l & e Jlok) Yl S5 L
o] 4 bgrre (o p i (owo +NNY) T lade
el 0090 (e 31 2,5 o bl LL JS> SHL) VY

Sl oy (Ko (o) 2 Sl izen 08 ool
Sty 53051 5| S Slaogas 5 Sl 0 (S
Oyt oy 0ol gla S5 (gl ol colainl gy
O & Sl 5058 gl 65,18 (o me 50 e
& lagi (5o Sl Qi s byl ol Ho Hekaie
SrSIB e )3 S il s a5 ks s S
Aol V dolae lawgy S 0 S Ol L oo
(ADI) ailyg, JouB LB Sz Jode b o g o
Sode 4 6518 Ssire y0 Cud Lol ws aul
e 3 Lewd Gleie 4 diliy, Jo8 B Qi
Lo oB0sS Gln 6x5,3 P 0o Sl e (o
a3 Gyl e (28 G e A3 5l eolitl

&

)

‘tk(mg d )
IntaxKe — dd
kghw y

_ CSXIR % 10~%kg/mg x EF x ED

BW x AT
Io,5 deo) S5 53 oas 55 o3l &Il ke .CS

(PSS

GopsS ohaa ¥+ 0) ol 5 7IR

(VN e=Jlo /39)) 65 518 oy 0 Sl 8 EF

(s 8) 605,18 Sy y0 Suw iED

(p S5k 10) o (35 :BW

Gy YPOXD) loj 0,90 Jawgia AT

SOl b ke la (laghy j0 5L clo b,
5 6 SB e 3l Sogll azys dele gl S

o L) lgeo 5l csdllae ol jo il ol 0oy
Gly s e lse by b sl &5 (gt
Sl sigai 3 (oSt s Sl o )
03 )5 4 S Sogll gan dab gl g ol eolalll

D dloe 1y Byl 4y g 0D

Ca
1.5B,

Igeo = log

1-Geoaccumulation Index
2 -Muller


http://journal.nkums.ac.ir/article-1-711-en.html

[ Downloaded from journal.nkums.ac.ir on 2026-07-08 ]

AMYS () Yo,95 AF Jlo Sl lal s (S35 pole olStils aloxe

3,557 e Al s 3blie 10 S 50 (5 5kS 1 )5 (o) (S il 5 S Sliosas o gl o)bo] ) Jgur

— /Y —/\F ARA MY VIV AY YIYO YY pH

Y/ay AR AR AR AN V/IVY -I\Y YY P URA U FUNIRY
VYA AR i\ ZIY ZIAA VVEY FeY Y¥ S olge
AL A #YINS YYAM-O YEA-Z YVYVOO  YFYOY  YY¥ $9y
V/IVY AJATA YAIYA Y9N T-0F AN YY/AL YY o

<IVO -1V Yy \Y/-2Y QN VYIYY \lia YY g
AVEIN VIYY AV /55 AR 170 offo Yf poguasls

3)9m S slo S o (1S Ol3ld g S (S5 Sleogas o o] (Saod o po Y Jgo

poeedlS e @y, e ol Spstlcgle  PH % TN PO R

) o)
\ o/ dan
(VLY Sy o o
\ R SERVAL SRRy pH
) EOYAN Y AR WYL R RV AV S VR LV JU RV
) o/ YAy SURY A WY I ¢ S olge
) o[y -f0" AR TRERYA { Y S WY ¢~ e
) A SR P ¢ —-FFF A7 NNV RY SR Y NP S5,
IRV [\ SRV £ S\ L —-/f¥* EYA7 NRYA & SRNEYL & BN 4 ¢ O
\ SENTVEE L EYE ef Y oS SR YR YA B pgmasls

el e gme o[ mhaw jo (Sioen
R N T R A & NI A GOV L 5


http://journal.nkums.ac.ir/article-1-711-en.html

o g (Koo s yd oS l3l3 5 36 sl olhs byl AVA

(pgaadls 5 0w 59) o) eim DB L SIS 2y G5k 5l alle 8-) 535S wiliy) (605 (2 yxe o polie ¥ Jgar

(mg/kg'day)wi.uuu‘}lﬁbbbs) L;)“f ua)m )J );JLn.a eli.u.u‘u\s
poedls Sy $9) =
YAVAx V-7 UAAYx) P e \YY TR \
FEOY x V- SNV x Ve e \YE fee e85 v
f/Yax )" R SR IERA T AR &R ¥
Qe Fx ) OIFAY x )+ [ NYF oY) ¥
AYax e OFsx e VYA efee YO 5
YAV x )T /64y x V- ° oYY oo eXYS 2
VoY x Ve YIYadx Y-t NIRRT e YOV y
VAEY <)Y FIOAY x V8 oo od) e YOy A
FISAY x Vo DIABA x V7 e e YA o) YAY N
USOA x Vo SIVAY x V7 SERREN A SR PRRS {1 ¢ y
UAYY x V- FINDE x V+° o[ e QAYY  ofe e YYA 3
VYOF x VT OI-Fx N SRR e YES VY

Sl i a5 55 555 sl S 53 (0,5hS 0,5 (o) e SIS Tagto pyolio anlie F s

ol o pyeasls 35 o 2585 e
[Vfl A - £/20 -1A0 Jordan /Karak
[¥f] a¥/5 - -I5Y YO YY/Y- e>/Hong Kong
[fol YYEI00 A7AR! O-#IFY FAIVY 45 5 [Denizli
[v-] YVFY- A YE£O FEO/7- o,5 1 Seoul
[¥s] AAIY - Yy Voy A Hong Kong
[¥v] VAN i3 MY fa/f aulslsLuAberdeen
[¥Al Yoy - IA¥ 'O Yy Lt Palermo
[¥a] ) -J0Y ARAVAS 03/Y0 o= IShanghai
[a-] YASIA -V YOF/A \YY/F Greece /Kavala
[av] £Y10 0/30 /-0 Yo oLeest /Islamabad
[av] AY - Y14 of 5% IMexico City
[av] VAIY - Y#/ ay Ll /Murcia
[a¥] oviF - q) - Ol Jeddah
[a0] VY Y QAN \R Ll /Galicia
[of] £oIA 5 AMIA Y2 o | [Galway
[av] VYO0 VIOA Y£EI¥ VOV Roes
[fv] #/AY VIYA VO YNy o5 ;5 [Eskisehir
ol adllas an- -V VEAL- £ fI0f Sl i

[ Downloaded from journal.nkums.ac.ir on 2026-07-08 ]


http://journal.nkums.ac.ir/article-1-711-en.html

[ Downloaded from journal.nkums.ac.ir on 2026-07-08 ]

AV (F) Vo,00 AF L Slods ol s (S pole olSiily ale

Laa,
i

[ 1 e

[ g Kilometers

[ erme 0081 2 3 4

Gl paigad blai Cosdae g9 0 )gion b alS aw sbleo 4V &

- .60
sig.= 0/03 b
- .50
- .40 %
a - 30 9
- X
.20 o
X
Y
- 10 E
I T T -OO
o ashaie Y aslaie \ aslaie
- -.10
S35 i &8 dw @blio

(Gl Gyl cre pae [ Kilo ailie Bgy>) 0)500m b 45 aw bl o S 10 pawesls clale 1 Slo aslin ;¥ S


http://journal.nkums.ac.ir/article-1-711-en.html

[ Downloaded from journal.nkums.ac.ir on 2026-07-08 ]

Ser g (S (s

eyd oS I3 5l 36 sl olbs b e A

pld Ol ¥ ol o oy (oD (26 e
3 peedlS Goie g (RS (2 w9 —o9x
SBL (oo (D 5 0 —(28 oS plel Jls) Vol
Vool jo e ailiyy x5 By (WS s
Slo> jo-odly pars Ceow 4 ade gls lae)
ST le anped 4z ) A ol o 59, (S s
A o] jo pgueslS g oy (ol504,8 yglore -0l S
8k oo (et Jlod= B8 (slaged lob)

x5 009] s @ 5 5 PGB sy Sln eizen
S5 ad slo S o lge polie S Soyll
lgeo (asls polio 5170 b olol 5 b draslno
Y g ¥ L e TYY Y LIS o s, ol
M 5 leo Lol ppolie 1 1A o sl o) oIS
51 IS 0 LY e e sl ¥ LIS e UE )
TA 5 ¥ GO 50 JAY O IS s YA sgeeols ol
IRVLVINR [ v (LR

9 2 83y () e Sl (S0l polie anlie
Lol lize bl g,00 slo S o (paeolS
205 G sl SB s Sl ) Sk ol
i ol b awslie jo .l oo oolo lis ¥ Jgu
OSlee jlade Sl eS Lol cul ST 0 (65, il
2 53 pgedlS g Oy e polie g Sl 890 0ed
Sl e gla i o polae (pl 5l xS 0,50
5 O S o e S polie (pimes
Y g WY EY XA S A o) Aagy o pemedlS
olie b aglin ;o [YA] asl (o pF5lS 20 (s
poeesll 5 59, come slo ke (Sl () dtugy
O e (g Conli03gy (rre) dtwgy polie I pic
Ot el 039y JeS (e dlwgy jlade 4 S
b (5550 ¥ ol 4 bgi e pyeadlS 5 e e
e e 03 g sl iy ol 035 5 Sl
Wil (o0 (28 25) ¥ ol 4 bgy o (59, 5 oy
sby ooy 4 oly oo ) S5y 9 e plie g3k a5
e 097 S S el SIS g 4l il
Sad 3579 b (0 55 (nlyhl ool 4 (o s
O 895 9 p3eedlS g o 9 p9edlS 59y 9 e 2

5 oo omlb s s S T olse se)s
VYol 4 bgsye (VVEE) o] Jade cp i
e (neS s (e gyl 5o ol Ll (Lo Sb)
ez dspd Gls) Vol 4 by ye (LF/FT) o
Jgoz ol o &5 johailen .ol (oo (oed 5 0 4 o035
0 D (o9 9 (09) S S 28l 058 (oo onaline
sl

dmlne sl ol (Ser upo S0 )b
Sleogar 5 38 Gl ooy o (Sen 4z
card gl wdl Wl esp I8 4 S (Sund
Sleogas 5 (S OB G o] (s
2 S5 G0 gl S S plerd- (So5d
5 o o 4l olol e s A Y Jga
PoeodlS (e 9 Dy (e 9 Sy w2y 9 (S p9eedlS
5 100 e 0 Gl S St (S s
ghe 50l g Cute (Shaen paedlS 9 sy)
elaa g gy eimen it Gl SuS e/
elar g pgresls (oS Colaa g oy (S Sl
G (e 5 sSae (Swon PH 5 o po (S Sl
20§ 99N (N Sl 5 5 ¢[00 gl o
Colar g e tols las 1y efe) maw yo )b
2 G e g Cute (S PH 5 (g9, (S Sl
g2 b Sy ple g ol (L Susu b +/-0 whaw
st 4 pizen il ol (Shees 458
aslao k;o}ﬂ YL (;oﬁﬂ zobw b gble jaseis
SE )3 pgeedlS 9 @y 59y oo sl Sbale (:50Ls
sl yaol 5l oolaiwl b ojsiy 48 aw bl (5,08
loazily ol oad plowl udly JKws,S 3 ANOVA
dw bl gy0d S 0 Oy paie L5 aS ol ylis
Bged Glgie 4y aS 0g Jloy95 1 o Jae S 5 A
Y UKo 0 alf aw gble o sgwsls clale jlogas
el 00 0ols jioled

(o) S DI alys) 655 oyre o slo andly
20 9 St sl SB 0 (peredlS 5w«
SxS Py 5 i Sl ol ASMS Y Jgu
S w2t s plel lsl) Vooliwsl jo e 4l
—eer pld L) Vol ol o s, (e


http://journal.nkums.ac.ir/article-1-711-en.html

[ Downloaded from journal.nkums.ac.ir on 2026-07-08 ]

AYVS7 (F) Yo,00 AF JL

Sl ol 3 S pole olSKiily aloes

adl ol 5 ) dilaie < jpe dilaie < Vailais
FHLg d.,ol...o 30 89y 9 o “05.:.‘0\)[5 cdale ).)«)LM
xo DS plas aily o b g ld g OIS

oulElbas pladargi b og Vg ) dadhio o )b
polie 4zl o Wb oo el wlils Sliws ol5epH
Sen 5 "5 Y0l wbe Gl S s
Wl Gl s 51 (SO0 0e5 (6 asllas o (Y 4F)
Sk Sogll ele 1) 6 S35 5 i Jilog j50e
OSen g 55 B IYV] Wo S (Byme s yate s o
a5 Wi, Az pl 4 0> (5 asdlas o (\WAA)
S Gl sl S s e s e g 5, polie
LS9y 6‘).' ‘) QT Cde aS el 09y deb u,.iL..n
il mhaw b b gl pU Gole g (o, SC3IS
Iyl wols e oo sl a5 S35 o
oS ey A ol 4 (Vo)) oLSes 5 Tygas;
&yle L3 Prague s 35,6 4o ooyl gblie yiiw
Dy a2 ool s 30 (Vo2 Q) o)L g (g0 Ivol
e sl lgly adlaie yo sods 0ogll lolie 1y yiien a5
Codled (S S35 ¢t et a5 ol Sl 3
C"-‘-‘*—.‘.)'J"-.WLS‘)-.‘ GO s Lol el bedb
50 (VoY) Tloglls ugs g lgg,5 s [A] aiS™ s ol
Sle (p i oS W azi (pl 4 093 gk
GV (15 e 4 o5 SJs 5 1d Spe 5 (Soyl
0527 5 2y spseedls (Sogll mlie 5wl (oo Sl
5ol g canl Sl Lolul Berno s s bl 4o
5 "k VAl el Sslp Jie s sle cudls
St s S 0 5 ogr Guiss o (V0 VY) o, Ken
“S.z.:“:j 0 g as Ddoew y Ao <.)"‘ L Y &:b
Gl (e e (e (S5 9 @ e spgedlS
ol slp (ol mle wms o las a5 wils oo L
Ival cal s sl ol 3 Sdls 5l ol
Cnd (LEIFYO) Y dibaio jo ST 0lge (nKilie rieon

1 -Zhang

2 -Zimova

3 -Kleckerova
4-Docekalova
5-Yang

Slg oo 3l sl (Sosll alis JS 45 wms o
30 e ol caas jo sl asly Sl as
5 e ks @l hlog 5l i ot b S
b by Galise Je S0 Gl cudles Sl (S
ol e S plsie @ gyl i sl (o0
S oo Bl s Bblia > i Sl3ls o]
SB lo aiges 10 35390 oy 5l g0k laie [¥4]
poredls Y] ail 08 S5 4 by Wy (oo
o Dl ey diogy L (Sio slo olled Sl Boas
IRECONSUP YRS IPUURPIEONIE SR TIIE SC I | Y YN 4
3 Cesslite aiile )] allas CuiS s 4 s 5LJT
9995 ,9b3l) 5 (Sl Dlakd jo plSotial 5 (59,55
Slahad Hod Ols L aS W8 oo 1,8 colaul 8,90
Sl Lammo 4y oo 1ol Jb 5 anlis il (SlSo
e 5 A sla b gy 0l 395 o e
oSk b pH LYV Y] Wls s gls S e
Wgad o gl Ll Consy 5 LS a5 g VIVY
Olol® 9959 45 Cenl 3 900 (et adlae o S sla
51 sbb (o g 2T (low wiile) oS Sleaslo olge
S sl S Il 4 bgs o sl g el
ST olge ao e [HVXY] wiS o ol 1, S coulls
S 03 05 3,5 S0 sl SB[ FIA ke
ools g Sl ol olie wal ggisd cle a
gl L] ol sl pals o ol olS i
ey pshie a4 (aiod ;0 (VYAD) ()8 5 Lol
a SE s bplalS jleslannl blse (Sogll oL,
2 sy g0 s S als & waw; ax )l
Sl 2 S PH 5 o0 )18 2L slo S oo,
S5 alor 5 pobie ) 5 b i Sl 5 Sl
S o 1y Jlolse eSle aizad Coul jige K
WD) st doyd fYY U VY adllas 5,90 slo
oSheS JS5 5 G5 ol cd )b S Jlolge
IVl sas o pil3dl |, S Lase jo oS i3l L
(oo ale polie a5 wes o plas b Al 4 oS
039 i F (nl 4 A aw Bble S 0 G g s,
cdale polie g ddlaie <) dilaie < Vadlais i
el 009y iy pl 4 A5 4w bl o paeslS


http://journal.nkums.ac.ir/article-1-711-en.html

[ Downloaded from journal.nkums.ac.ir on 2026-07-08 ]

Ser g (S (s

eyd i 318 5 23U sl ollas bl AYY

289 Sl e Goy 2 pS sbS p S e o)
39 2 eSS 2 pS et I VA lyg; 605 oy
ot 1+Y) RAIS s 10 590 51 S a5 wis S 5,605
oo Y pgadlS slp sl 0392 gy 2 pSokS 2 S
5155 omly &5 0,5 05515 59y 2 S5kS 2 )T oo
Goy 2 0555 2 oS oo 100 V) RAIS g2 50 50
LVE L sy x5 oo )3 wpm sl g Sl 009
515 omly &5 00,5 0551 59y 2 S 5kS 2 )5 oo
Goy 2 p5 95 2 5 oo /Y RAIS gz pe 50
Sl RAIS 2> 10 590 polie 4 axg5 L LFV] cosl oo
Gk 3l ) 00 6k peredlS 5 i issy me

S (503 W S5 el )0 S el
o Sk (Sogll ud oyl ez ol Gheghy 5
Oy AL Sy ed adhie o (S O3S
Cawd 4y sl adl wlol poas ad 3 5 4 sl
e s (Slil ey a3ls a5l osal
0391 b oais oogll LoMS dws ;0 050 el (Sodl
s 00t 0091 g awgie oads ooyl (lawgie oo
039l WM g0 0 Lo oKl ST a5 84d (o (g0
P o5yl 58 Lawgte ool oogll b o oagll g oo
o S o 0s3 ¢ adllae 35 (YAVF) o Kes g
4 Sk (Sogll az s o) sln oz GSLS s
ol 4 g woges oolaiwl lgeo asls 5l nSw wlls
SE aiged o a3l cnl el a8 S, 4
03gll U oais 03gl) ¥ odS ;0 o oy 090 o
39 pywedlS (onid oajﬂ)\ NS 50 (59, (dawgie ool
caeﬂ) Y oW 50 Oy g (Jawgie ouls oo5JT) Y oS
5 Seske LEY] Wiyl )13 (Lawgie ooty 00g)] b oonis
els elol o095 s dalllae o (To) o) ol San
SB a5 Wy 4 ol 4 S Sl3lE 6l geo
5385 Conl ooyl Tagads a8 5 58 Sl plLs acsl>
LE¥] 555 0-F s o sl 1060 olie anlllae iy
&l lgeo a3ls 5l gl andllae jo (V1) )5 5 555
A gle S S olilE (Sogll azys o)
as ol las bl a5 WS eolatwl > Nanjing

5- Shi
6 -Malcok

oo Ll cde s JT olge sl S Koo diilaie g0 @
5 Js¥ ieSonee Jro ele gl 095 5l (S
rolie uSleS 5 iz bl JpuS o JeS s S
o) ailaie PH cpomen [¥A] o )ls e s Ko
e Lalse 51 ST pH il o s alaie j) i ¥
6o ) SB s Ko Sl el e aS
055 CeM PH el L oS 59k 4y v (oo 18
9§ Wb (oo il SL 50 5 b (o0 RIB 5B o
ailaie 4t o (V0] Wgd oo (o) 5 slo ST 55
A S e a (003 s YL PH Gog Ll o 40 ¥ 50
285 e ablaie & S VL S SIS lade
G ST 5l ab a8 il el gl Ll
Lol 6548 slo ol 5 SIS

5 e 1S9y oo Ay G5 Py 33 wun
o Al 00) 5555 by S aly o,k 5l pssesls
e e pSlas glopn wiged sla oSl
GV UEN T s l FIFE O T s, 6,58
SFIFR Ty e VT 0T,
e 5o i (YoIT) LKoo 5 > 09 pousolS
Slge Bpan Byb jl penesls 5 0y sl dilyg; 605
VAE « Vo g V80 x Ve Lagie job 4 | LS
DAL w5 e

Wligy x5 oy > e (V) oKen 5 ']
c Ve T YIVO X VT sy ] peeeslS g e sl
L8-T wiogas 5,915 53, 52 p55kS 2 o5 e U135
Wligy x5 Pre o Ol OTAY) lSen 5 2l
T )l Jad 5 poneslS 5 oy sy sl
BS ppS e £ Ve g Y Ve T OADE X )
VT ERY VT i sl b 53 59, 0 05
3500 395 0 eSS 2 S o ) x 1 9 TV
e > (b)) TGk g TS vl wiege
OIS 5o Sl Gk 51T 5 1) e iy, 655
P kS ppS el NF g WY Cs S 4
RAIST g2 50 550 5l 5 ol & oS )50 55, »

1-Liu

2- Grzetic

3-Ghariani

4- The Risk Assessment Information System


http://journal.nkums.ac.ir/article-1-711-en.html

[ Downloaded from journal.nkums.ac.ir on 2026-07-08 ]

AYY 57 (F) Yo,95 AF JL

o gl s Sy pole olEitils abro

SN0 308 9 S

Slsie b byl ol 5wl bl Sl Wlis o
Gblie ls o oS Slls (Sogll s (b
(5,550 169,90 adlllas) 50 sloaisS lawgs (g
ol oals plol e Bl Jbo coles L aS el
UG jogad mol8 Cya e oBiils 31 alwg pos
s s Gheek ol ond @l el Rl
gl g0 (S0 508 g ;AT 0 0im (510 b (5,5

W) 009.” u.u)ls )o AJJUa.A U"‘ )o Sy 9 (59 o
20k Jgb 50 odd sxed g (b (Fake g Wil 1B
250 et sl SB pSiw olils Sogl ax s 59,
adllas ;o (V- +9) Touilyl 5 Moyl [VA] ol azslas
el S S8 gl lgeo Al oy b 09> s
«89y o Sl s (pl polie &S Wogw) ax
Cowl 0dls é—g‘j W) 009.]] w% ) 'aHOLf 9 Sy

Ivv]

S5 A
S a5 wes oo i adlas cpl sloaidl LG o
097 i Ol jpax dauly 4 0y9in 0 6 xed
Lg b;‘ Sl 00l oa5ﬂ S9) 9 U™ Py ‘I°9T?’°‘>L§
o) G pol s ee] Caws w4 polie 4 axgs
oai] o Jlo e A5 oo eS| e s
clail o) walgs oo o> @ polae ol SGoy
Lo Jgl axy0 50 SB Sogll a5 wms o plis b
moesu 5o Olls YL polie aS | el adss blog b
Ll 00ls C) &S.._‘i‘)_' ).u...\...v > Lu 9 ).er.u LS)SJ“’ 6[9
Sl 0 5 e mle sy Sl 4 rizen
(o (Sl ez o S5l 0 50 s ped S Jlse
0L o~>9ﬂ 9 W obeﬂ w% o 'ns.agodl.f 9 Sy 59y
Sy @byl @B Gl R oedle ol 13 gt
alis) Gr5 Py o bawgie &5 o las il
)| adls V-0 ulfo55 LS‘)'.’ ,awolf 9 Ly S9) u
TN TN T s a S sl b
595 2 05 Sk n S o VOYXV T g HAAXY -
olie b avslie ;o a5 g (5 0 0 digel la o] jo
LS‘)J. ATV R VR o 03¢ U""L' RAIS o
Al e et sl S el @b 5l OB
«<? dLQ,».w.u VLY LSN QL?U‘ f}:«o&ls 9 Sy 8G9y R
2bo g e Sl 3550 55 (st slo gl S9b
s jolate 4 b cpl S s alie sl oanY]
Lol sl b gle ools sbnl 53 5 FG8 mlbs &

e plxl Hlas

1-Apostoae
2 -lancu


http://journal.nkums.ac.ir/article-1-711-en.html

[ Downloaded from journal.nkums.ac.ir on 2026-07-08 ]

o g (Ko s ey S I8 51 a6 ilagy llas L L AYE

References

1. Kelly J, Thornton I, Simpson PR, Urban geochemistry: a study of the influence of anthropogenic
activity on the heavy metal content of soils in traditionally industrial and non-industrial areas of
Britain, Applied Geochemistry, 1996; 11 (1-2): 363-370.

2. Mielke HW, Gonzales CR, Smith MK, Mielke PW, The urban environment and children’s health:
soils as an integrator of lead, zinc, and cadmium in New Orleans, Louisiana, U.S.A. Environmental
Research, 1999; 81 (2): 117-129.

3. Papa S, Bartoli G, Pellegrino A, Fioretto A, Microbial activities and trace element contents in an
urban soil, Environmental Monitoring and Assessment, 2010; 165 (1-4): 193-203.

4. Abrahams PW, Soils: their implications to human health, The Science of the Total Environment
2002; 291 (1-3): 1-32.

5. Davydova S, Heavy metals as toxicants in big cities, Microchemical Journal, 2005; 79 (1-2): 133-
136.

6. Lee CSL, Li XD, Zhang G, Li J, Ding AJ, Wang T, Heavy metals and Pb isotopic composition of
aerosols in urban and suburban areas of Hong Kong and Guangzhou, South China—evidence of the
long-range transport of air contaminants, Atmospheric Environment, 2007; 41 (2): 432—-447.

7. De Miguel E, Llamas JF, Chacon E, “et al”, Origin and patterns of distribution of trace elements in

street dust: Unleaded petrol and urban lead, Atmospheric Environment, 1997; 31 (17): 2733-2740.

8. Moller A, Miller HW, Abdullah A, Abdelgawad G, Utermann J, Urban soil pollution in Damascus,
Syria: concentrations and patterns of heavy metals in the soils of the Damascus Ghouta, Geoderma
2005; 124 (1-2): 63-71.

9. Yazdi M, Behzad N, Heavy Metal Contamination and Distribution in the Parks City of Islam
Shahr, SW Tehran, Iran, The Open Environmental Pollution and Toxicology Journal, 2009; 1: 49-
53[Persian]

10.Ghosh AK, Bhatt MA, Agrawal HP, Effect of longterm application of treated sewage water on
heavy metal accumulation in vegetables grown in Northern India, Environmental Monitoring and
Assessment, 2012; 184: 1025-1036.

11.Apostoae L, lancu OG, Heavy metal pollution in the soils of lasi city and the suburban areas
(Romania), Studia Universitatis Babes-Bolyai, Geologia, Special Issue, 2009; (MAEGS - 16).
12.lyaka YA, Kakulu SE, Copper and Zinc Contents in Urban Agricultural Soils of Niger State,
Nigeria, An International Multi-Disciplinary Journal, Ethiopia, 2009; 3 (3): 23-33.

13.Madrid L, Diaz-Barrientos E, Madrid F, Distribution of heavy metal contents of urban soils in
parks of Seville, Chemosphere, 2002; 49:1301-1308.

14.Al-Khashman OA, Heavy metal distribution in dust, street dust and soils from the work place in
Karak Industrial Estate, Jordan. Atmos Environ, 2004; 38: 6803-6812.

15.Lu X, Wang L, Li L, Lei YK, Huang L, Kang D, Multivariate statistical analysis of heavy metals in
street dust of Baoji, NW China, Jurnal Hazard Mater, 2010; 173: 744—-749.

16.Deletraz G, Géographie des risques environnementaux lies aux transports routiers en montagne.
Incidences des émissions d’oxydes d’azote en vallées d’Aspe et de Biriatou (Pyrénées). These de
Doctorat en Géographie - Aménagement, Université de Pau et des pays de L’Adour. Institut de
Recherche sur les Sociétés et I’Aménagement (France) 2002; 564 p.

17.Khajei N, Shirvani A, Makhdoom M, Khoshnevis M, Ruhi M, Survey the potential monitoring of
cadmium in various organs Acacia (Robinia Pseudoacacia) and Ash (Fraxinus Rotundifolia), Journal
of Forest and Wood Products, Iranian Journal of Natural Resources, 2013; 66 (3): 257-266[Persian]
18.Chen Y, Wu P, Shao Y, Ying Y, Health risk assessment of heavy metals in vegetables grown
around battery production area, Scientia Agricola,2013; 71 (2), 126-132.

19.Zhu J, Fang L, Nie Z, Gao X, Ecological Risk Assessment of Heavy Metal in Urban Area Soil,
2010; 978(1): 4244-4713.

20.Rajaei Q, Pourkhabbaz AR, Hesari Motlagh S, Assessment of Heavy Metals Health Risk of
Groundwater in Ali Abad Katoul Plian, Journal of North Khorasan University of Medical Sciences,
2012; 4(2):155-162[Persian].


http://journal.nkums.ac.ir/article-1-711-en.html

[ Downloaded from journal.nkums.ac.ir on 2026-07-08 ]

AYOS”(¥) Yo 93 AF L o ol 3 S pole oKl aloxo

21.Statistical Center of Iran, Available from: URL: http://www.amar.org.ir/Portals/2/ pdf/ jamiat
shahrestan Keshvar3.pdf/, (Accessed:2012).

22.Fang S-0, Hu H, Sun W-Ch, Pan J-J, Spatial Variations of Heavy Metals in the Solid of Vegetable-
Growing Land along Urban-Rural Gradient of Nanjing, China, Int. J. Environ. Res. Public Health,
2011, 8: 1805-1816.

23.Heiri O, Lotter A F, Lemcke G, Loss on Ignition as a Method for Estimating Organic and
Carbonate Content in Sediment: Reproducibility and Comparability of Results, Journal of
Paleolimnology, 2001; 25:101-110.

24.Hashemi Bani O, Salehi MH, Bigi Harchagani HA, Estimation of soil organic matter by burning in
a furnace at four major plains of Chahar Mahal and Bakhtiari province, Science and Technology of
Agriculture and Natural Resources, Soil and Water Sciences, 2008; 13 (50): 77-89 [Persian].

25.Zimova M, Durid M, Spévackova V, “et al”, Health risk of urban soils contaminated by heavy

metals, International Journal of Occupational Medicine and Environmental Health, 2001; 14 (3):
231—234.

26.Miller G, Index of geoaccumulation in sediments of the Rhine River, Geojournal, 1969; 2: 108—
118.

27.Solgi E., Esmaili-Sari A, Riyahi Bakhtiari A., Evaluation of mercury contamination in soils of
industrial estates of Arak city, Journal of Health in The Field, 2013; 1 (2): 22-28 [Persian].

28.Li YH, A Compendium of Geochemistry, Princeton University Press, Princeton(2000).

29.Yang Z, Lu W, Long Y, Bao X, Yang Q, Assessment of heavy metals contamination in urban
topsoil from Changchun City, China, Journal of Geochemical Exploration, 2011; 108: 27-38.

30.Lee P,YuY,Yun S, Mayer B., Metal contamination and solid phase partitioning of metals in urban
roadside sediments, Chemosphere, 2005; 60: 672—-689.

31.Al-Khashman OA, Shawabkeh RA, Metals distribution in soils around the cement factory in
southern Jordan, Environmental Pollution, 2006; 140 (3): 387-394.

32.Guo P, Study on Heavy Metal Contamination Mechanism and Countermeasure in Urban Soil of
Changchun, Jilin university, Changchun. (In chinese), 2005.

33.Sadeghi SHR, Saiedi P, Suspended Sediment: A Suitable Estimator for Soil Organic Matter Loss,
Journal of Water and Soil, 2009; 23 (1): 221-228 [Persian].

34.Hajrasuliha Sh, Amini H, Hudji M, Najafi P, Biomonitoring of Air and Soil Pollution in Isfahan
Region, Research in Agriculture Science, 2006; 2 (2): 39-54 [Persian].

35.Erfanmanesh M, Afyuni M, Emvironmental Pullution Water, Soil and Air, Esfahan Arkan, 2005;
318 [Persian].

36.Zhang Ch, Using multivariate analyses and GIS to identify pollutants and their spatial patterns in
urban soil in Galway, Ireland, Environ. Pollut., 2006; 142: 501-511.

37.Taghipour M, Khademi H, Ayoubi Sh, Spatial variability of Pb and Zn concentration and its
relationship with land use and parent materials in selected surface soils of Hamadan province, Journal
of Water and Soil, 2010; 24 (1): 132-144 [Persian].

38.Kleckerova A, Docekalova H, Dandelion Plants as a Biomonitor of Urban Area Contamination by
Heavy Metals, Int. J. Environ. Res., 2013; 8(1):157-164.

39.Alloway BJ, Heavy Metals in Soils, Blackie and Son, Ltd. Glasgow and London, 1990; P.339.

40.Liu X, Song Q, Tang vy, “et al”, Human health risk assessment of heavy metals in soil-vegetable

system: A multi-Medium analysis, Science of the Total Environment: Elsevier, 2013; 530-540.
41.Grzetic I, Ghariani RHA, Potential health risk assessment for soil heavy metal contamination in the
central zone of Belgrade (Serbia), Journal of the Serbian Chemical Society, 2008; 73 (8-9): 923-934.
42.Shi P, Xiao Y, Chen L, Assessment of Ecological and Human Health Risks of Heavy Metal
Contamination in Agriculture Soils Disturbed by Pipeline Construction, International Journal of
Environmental Research and Public Health, 2014; 11(3): 2504-2520.

43.Malkoc S, Yazici B, Koparal AS, Assessment of The Levels of Heavy Metal Pollution in Roadside
Soils of Eskisehir, Turky, Environmental Toxicology and Chemistry, 2010; 29 (12): 2720-2725.
44.Li XD, Lee SL, Wong SC, Shi WZ, Thornton I, The study of metal contamination in urban soils of
Hong Kong using a GIS-based approach, Environ Pollut 2004;129:113-124.


http://journal.nkums.ac.ir/article-1-711-en.html

[ Downloaded from journal.nkums.ac.ir on 2026-07-08 ]

o g (Ko s ey S I8 51 a6 ilagy llas L L AYS

45.Celik A, Kartal AA, Akdogan A, Kaska Y, Determining the heavy metal pollution in Denizli
(Turkey) by using Robinio pseudo acacia L, Environ Int, 2005; 31:105-112.

46.Lee CS, Li X, Shi W, Cheung SC, Thornton 1., Metal contamination in urban, suburban, and
country park soils of Hong Kong: A study based on GIS and multivariate statistics, Sci Total Environ,
2006; 356:45-61.

47.Yuangen Y, Campbell CD, Clark L, Cameron CM, Paterson E, Microbial indicators of heavy metal
contamination in urban and rural soils, Chemosphere, 2006; 63:1942-1952.

48.Manta DS, Angelone M, Belanca A, Neri R, Sprovieri M, Heavy metals in urban soils: a case study
from the city of Palermo (Sicily), Italy, Sci Total Environ, 2002; 300: 229-243.

49.5hi G, Chen Z, Xu S, Zhang J, Wang L, Bi C, Teng J, Potentially toxic metal contamination of
urban soils and roadside dust in Shanghai, China, Environ Pollut, 2008;156: 251-260.
50.Christoforidis A, Stamatis N, Heavy metal contamination in street dust and roadside soil along the
major national road in Kavala’s region, Greece, Geoderma 2009; 151: 257-263.

51.Faiz Y, Tufail M, Tayyeb Javed M, Chaudhry MM, Naila-Siddique N, Road dust pollution of Cd,
Cu, Ni, Pb, and Zn along Islamabad Expressway, Pakistan, Microchem J, 2009; 92: 186-192.
52.Morton-Bermea O, Hernandez-Alvarez E, Gonzalez-Hernandez G, Romero F, Lozano R,
Beramendi-Orosco LE., Assessment of heavy metal pollution in urban topsoils from the metropolitan
area of Mexico City, J Geochem Explor, 2009;101: 218-224.

53.Acosta Faz JA, Cano A, Arocena JM, Debela F, Martinez-Martinez S, Distribution of metals in soil
particle size fractions and its implication to risk assessment of playgrounds in Murcia City (Spain),
Geoderma 2009;149:101-109.

54.Kadi MW, Soil pollution hazardous to environment: A case study on the chemical composition and
correlation to automobile traffic of the roadside soil of Jeddah city, Saudi Arabia, J Hazard Mater,
2009;168: 1280-1283.

55.Franco-Uria A, Lopez-Mateo C, Roca E, Ferndndez-Marcos ML, Source identification of heavy
metals in pastureland by multivariate analysis in NW Spain, J Hazard Mater, 2009; 165: 1008-1015.
56.Dao L, Morrison L, Zhang C, Spatial variation of urban soil geochemistry in a roadside sports
ground in Galway, Ireland, Sci Total Environ, 2010; 408: 1076-1084.

57.Wei B, Yang L, A review of heavy metal contaminations in urban soils, urban road dusts and
agricultural soils from China, Microchem J, 2010; 94: 99-107.


http://journal.nkums.ac.ir/article-1-711-en.html

[ Downloaded from journal.nkums.ac.ir on 2026-07-08 ]

Assessment of Health Risks of Urban Soils
Contaminated by Heavy Metals (Bojnourd City)

Solgi E*, Keramaty M?

!Assistant Professor Department of Environment, Faculty of

Natural Resources and Environment, Malayer University, Malayer, Iran

2 Msc Graduated of Environmental Pollution, Faculty of Natural Resources and
Environment, Malayer University, Malayer, Iran

*Corresponding Author: Malayer University, Malayer, Iran

Email: e.solgi@yahoo.com

Abstract

Background and objectives. Due to the non-biodegradable and persistent
nature, heavy metals are accumulated in vital organs in the human body and
lead to serious health disorders. The present study was done to determine the
intensity of soil contamination by heavy metals, identify the locations with high
contamination levels and assessment of health risk for children (1-5 years old)
by soil ingestion.

Material & Methods: Twenty-four surface soil samples were collected from
12 dations. The concentrations of heavy metals in the soil samples and
physicochemical properties were determined. In order to evaluation
relationship between heavy metals and soil properties, Pearson correlation
was used. Daily exposure to heavy metals by soil ingestion was calculated for
children aged 1-5 years

Results. The average concentrations for Cu, Zn, Pb and Cd were 18.29 +
40.54, 63.27 + 148.06, 9.1020 + 3.638 and 0.2005 + 0.1856 mg/kg
respectively. The results showed that there is statistically significant
relationship between Zn-Cu, Cu-Pb, Cu- Cd, Zn-Pb, Pb-Cd, Zn-Cd, Clay-Silt,
Pb-pH, Zn-pH, Zn- Electrical conductivity (EC), Cu- EC, Pb- EC and EC -Cd.
The results of the risk assessment indicated that average daily intake of Cu, Zn,
Pb and Cd via soil ingestion for children aged 1-5 years are 3.11x 10* 11.3 x
10“,6.98 x 10° and 1.53 x 10° mg/kg per day respectively.

Conclusion: Heavy metals concentration in urban soils of Bojnurd city may
be due to traffic emission and industrial activities. Also at present with regard
to low daily exposure of metals and compare them with RAIS, they pose no
threat to children health.

Key words : Heavy metals, Topsoil, Health Risk, Daily Intake, Bojnourd City
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