[ Downloaded from journals.tums.ac.ir on 2024-12-28 |

L;.i‘..la;}; J».LF«‘_;MM ‘.k._.?ujg:.a)\m Al;u
Q|ﬂ| .h,?u L..Z‘.\.@.: JJ.G Ja:u‘
VYA B Y Sl ATA Oliees ooler oolat cp3 033

Olowi g (lon 3 okl ol y S5 53 oK SIS o)y

°°;|}SL.'4.4J |J.AJ' f,@.ﬁn ol W CJAU’- ﬁ.o| fﬁﬁj\éw RTIWER VeSS ‘Yd."‘JJG" Lo, deses “lcs.u.w,% Y]
Zmehr@zums.ac.ir Japs Cildgs o5 S (Cudldg o Sl Ol S e NEA I P S I U LY

MANY 2 E ANSVIYY 1ol s

0 LS~

- %

© s sl s ok L s st Ol Dls i 5 il b S it 006 (s LS 53,5005 35 e Ko NG s 5 Al
oo andlla ol I Gia g O 3,05 L 5 T b S OLaLS letle 4 5505 5 S5 o mbio ST g 5 i n el
o 0350 s ol Sl palis ol (e 5 5 s Sl B 03 S S e O e

2 (St sl i) olisd oy 3 (sl igad (ST o 4 Consl 0ld i 40U 2y 0 Ol gt anfllao ol 3 iy 0 s
oS e ¢ iy Gl 48,8 g 2 ol IV YA Sl 5 VYAV Olees s YAV ol oz aw b (5 sls i) (602 sl 0L
el 0ld (68 1L pod| ol s s A nl 05 S s

V008 0S5 /A edlS TAF gy /AT e sl S sla 03 S Sl e 7 oSl 5l anfllas s cla 4zl
paeedlS oS ot (Stear o (P /00 )il 0350 il (555 o oo o (Staiad o pB 250 500 00 o o o oS hoo
el SN 5 SN s S i 005 5 e 3003l e (Steiad g2 s (P /00) L3 o /A 5V

oSt S o 03 ot T Ko OIS oS it piats mlio 45 3> QLY Cilste Ly o ol anglis (g S 4T
oliST addaio 43 S ida Lite O Sl (S 5 e 45 S5 S ot Ol o (St b @ i bl 55 S5 g sla
LS Lol e s LdL e S s Sl JLMJ/GL:A ol oins QL Wiy o alipd cly L3 o Sl (68 05Ul s e
e izl Ko Sl w0 pa ST 2l Olsie 4 o s,

Ol s S i) (S IS ga (S T 1 sudS 05

Olniy (S pshe olKils g 0aSCails i le T ol Selln S5 0D) oy James widige A1 Wl ylS )
Ol S eske il il o aKiSls SLskial (Jases Cuilig (gl 1S5 -Y

Ol 5t Sl 5 ke Ay oDl 15T oKl sl (1 52 S s Lo gl S5 Y

Ol s Ol gl g o131 IS ke (S 03 o851 (6555 520 5,den (51,83 (5 il ¥

Olniy (SCi3y pshe ol oty 0aSLiils damme ol (ol IS (5 g2eils =0


https://journals.tums.ac.ir/ijhe/article-1-142-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-28 |

(@ G 3lea Il Gbls S O 3 olis oyl o bl
Y s Sl Ol 53033 5 o sy ol 5 S
S edd sdalie 1 Le sladame 53 S ol S3
(05F) Lals oo 1) 5le 555 03 08 e Vo Sl i il
St 3Ll e 53 05 5 (5L s 4 JUbl 5 085 S
sd—dodss 5 (F) sl oo 1) (6 iy JLe 5005 1B im0 o
0> e Bl ke s o 2Bl LIHIL s
5 i (o yme 5o Jlbl STl asly (il b ase O
Wl U3 gm0 g RalS Bl S, 55 o p S5 S Vs
Ol Jod Sl pgeealS pmy0 I STV) 3 5 a2 g g
i3s3 psetal da S @ el (Sl 5 4
Mc&ﬁgm‘.w\ou&)bf;&&ucb):
3 s et et e ki ol IS el s
Wl s 1S 05 S w03l (lpn S s 4
Sge ¥ os S 53 1 esle pl O o Dlidod (Moodl ey s 5o
5 Ol ey dls 1S daly 05 el el 13 1500

() 3503 555 AR LT Sl 53 S 5 onl 035
el ke b LUl s by ldlas Lis Ciliis Ll s
s ol o planil g o s ol 3 3 3l
ol 313 sl g 53 1 (sl alllas OIS as
Gl 31, molan (g5 p i )L 555 s
5 e ab e ol 350 sla oK 5 Ao I Cilte
Lg;ajw\);,Iwi-_wu)u}@j@.?um@)us
5 0 5 bresl= LS SLe s Ol cble s gel
)g.bﬁcﬁgﬁtﬁkww SYYP LSS w s
S e seedlS 5 s S (S e Sl e ab s
R eSS e VB0 50 BT A BV e A
531 sl adlas OLSan 5 550 (A) 035 p S S
e S il sl ol B3ELS e
P Y O YO S Sy e eSS e S (S
oo () Lagad 1S 505 00 e e e S e
Lol o, 0o 0L 5 s )l8 aalllas 4 0155

AR

...... puigud ol y 3 43 Sl 138

4o dle

Sl 5 0Ll 2oy Ko 3L L 0L ol 36
oot VT 5l e l b gl g 5 Cooel oy LS 4y s
3ok e (Sola 5 o 30 5 03l Gla L gone x50
e 03555 b ¢l 3 gm i ¢ gt VS| aLar
(eld 5 s OV o bk Bl s O e 4a
Sla i (el 5 5T (S 5 A sls ol
S5 1SSkl O Jeos bl el (pese s s
G ol 05 55 O sl e ion) (S
(2l g o Dl (S il el 055
(Y3)) 58 0 S sn 5 b s 415
5 e S5 pls 5l 6la s b Ol s Ol
Blayslt 53 glozs oSl Ol 5SSl addaie 3 0525 4 (S5,
Do s aie ulha) 58 ol Ll s a5 550
Al e
S35 3 P Gt A 55 A8 YA QLo Sl
Gl Sb ool slie Sl ,lS s S e ol
S5 bl 55d o A5 ey &) 50 0 bl
5 K Sl b 3 oS L s el LS 5 bes
PYYA L 5 b o sls Al 5l s o ol S
ol Ll (5 YO0 (555 s 5 Lo Sl 3 o5
S s p S @ sl SR ol Ldes 555 2
23 gz (YA 5 b sladss 5l 5 LSl
A5 kil o sl 658 05k s 48 Lilay 3V e e JL
() Ju'>)§ =
dsl a8 e S 5 5, LS 5 a8 oS ol
Coge s g odsle Bl lae Glpn 55 Glas Do w
5ot Jom 3k 3 b el VTl 1 e (g 0l
S5 03 S Sl a3 535 S e (e e
o Oloy o 53 A Bl s g S 5 s S
S8 55 S sk dny o e e 50l

=Z

Ol el a3 sy la Sl 3 Llsa s S

9 l\fjﬁﬂy
1PAA @lisso ] / ,lg2 o )lasis / g3 93

Ulpl bazo Cublsgy ole ol s g fu ole swlilad


https://journals.tums.ac.ir/ijhe/article-1-142-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-28 |

Oy 5 (ol yo0 Loy oo

Gl gad gl dd Ol axU s 5l dslal Oy
L i S ol o s S el sl Ly e S B
T B S 15 S o e AT e
L}«G—iﬂr.hQdﬁi}jbﬁe“ob‘b‘)‘ﬁﬁidtﬁlw\
o2 003k s Sl ol p 4 ged w3lge 534S s g el
P Jad aslele S e By bl S5 s
Sl Jsab aS ed i S5 fead 4w s 3 S 15 sa
5 (lisd culy 0ly3) i gl 2y ol aikeie s
gl 4 S b b w0 S 513 5 sle
g Lds S LS)JT@?OL‘NJJJ’*{(MJ@MJ
S o) g S e T el 5o b (6ol 4 ped
Clad sl Ll esls Hl 3 aad & s Oletla b=y
A(YX-TO ) gl a5 b sl (551 e
_QJJUJLS.@\J:MQJ“\&E.(W).u.x_:dnmﬂjos
oo okl blse o b (gl Gl 4 SO 0 Al
0313 Hge S S /¥l Al Kl 0l S
}xua;\;)}f@g})“.uq@j@.?du«;w..x,;:
Cole 2ind Uy g, s 6lsl Lol 4 sdd eslal aul
o3ls oyl - (S e Q.ok_mmjc).,\,aa.g)uu&_&ﬁ_
903500 K | i s (L5l Ui s gl a5 A
o305 ginad aie OF o ) ssd L i claoglps
e 05806 A5 ey iy Slsme ol 0351 ey 5 A2
o e VL edd ik W ged e e )t 3sd A
4 Ao T SG  del 5 Ao 3 A S IS Al sl
Olser Sromn Gl Jshomn cl 5 0dily (oo (o Y e
oo N By b S s G s s 5 S
Sode 53 ez do 3T S s Al L aS Ws g S
st Jhie OTL e 50l o sdidend Celw ¥ 0L
ol (6 e il oK 1 s & ged LT (gl KU
3 gl olas sl a5 d 4 A esliul o
FASARIYARPA IS IR S P RN St I PRI
o Lo 5 Sba gad 8 0 aSe e 2 0 8 S

9 yﬁy
VAN liss ) / o lg2 o ladh / @93 83

YYY

5 O LalS 2t 55 0L es 5 55 uols aalllas 5 (10)
ol 5 O7) LKL 5 0L 5 S5 05 anlllas

3 gedoslsl s lalas
S50 530l 53 Ogde 5 S8 Oldlae Gla b 4 4 55 L
sl adlas uls s g 5 slea SOl s 5 Ol 500
Ot 3 el (13 w5l Ol ed )3 el s ilishs
© S pseedlS 505 S (S e Sl Lo (S eI
i S 15 s 358 mi a6 a0 1 sel s
5 S5k il 5 (68 03101 anlllae ol ol s
ﬁ&ﬁ_wcﬂjléc\ﬂﬁuf;)ﬂ%!}:@uﬂjbw)ﬁ

el 03 (6 o =35

b Fay g ls
sladsb o508 o s Jled s Sl Sl
LYO/NY sla o0 5 B3 YA/YP LYV LUl as
S shS VIAFY il ol ol 5503 15 Jlad ¥Y/N0
Ol o Ol S 5o 5 8,158 A7 Comes G113 5 w0
el AT e 5 e kS 00 Cmln
‘x\wﬁ)\;,@;oﬁ@);66\°&viduwﬁ
PYCT PO PIENLY PYR I SR AP S A
Sl s ol Ldd S5 50 G S e (S e L
Slod axUYaxU oyl j1 3 el ol 55 b (g5l odes
oS s 0T 53 S35 5035 G 5Smn SUlS oS L3 o
Sl 5 b cod &S Gl o8 Jled 4l Y bl
OF e e 5o Ol ims S g 5 5 5Sms 5 Jaw g2

.g;...;\c.x,.'zcél;

St oS S35 36 o 8 g il 3l Faml
emme 5 03 ol ol asbo s Oloni ol ST et s
cabaVu.wloué\joigkﬁw)qbgu)ts
el O3 (S35 5 oy LS 36 L oS 5055
Dl 5 WWAY Ol OYAY 5ol b w55 (5,13 450

M&Mﬁ))é}‘}ﬁdﬁ%}%}ﬁ?l}ldl\v/\/\


https://journals.tums.ac.ir/ijhe/article-1-142-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-28 |

S5 A g Lo
S poedalie b il ise 3 S a8 Ol
e A S s O 3 e e 5 B 51 4L
wljz.wlajf)lﬁp:g&n):jgrHsgjéjJ
ol 5 528 Ol ol 3T g g5 (S oS 4L
S Gl pede bl el as S 15 sl
3,05 513 6 s 05,3 o8 ans 508,18 (o3b ) sl 4L
S0 S5 L o Dbl meme 4 b il g 2
S il SO e SIS s Bl S S 13
3L sl polie S sl il o F axb ol YL
LS 53 5kl ) e 4 (A SS) bl gla S
o GV Bl @ 5 L aS il ol S gl
u):dswlgae-j}l{juJl}wljsrﬁbgjdjj
Dl Ca & o 55 5ol 71 Ly 5 anllan 0 o
b pl ps ol VL chle ¥ S Gb s S, 2
S Sl S5Sn WalS 4l K Y 4l o las g LB
U o 53 3 pemd 5 b dlad 53 0T 51 ol o

...... suigwd ol y 3 40 Sl O138

s sl eled ol slas Gl il 5ol (65 6510
o3bel (gla & ged 53 Sl3s ke (g8 o3Il 3l w235 7O
Cols g Gy b dlas ol 6 a5 Lold g3
2 eSS e e 5 Ol ()13 e e

Al )53 a8 e
B 53 O sy (Shsot o 2 5| (St op el g

A oslizal SPSS (51530 ¢ 5

b al
L0l e gl so s ge DL ) Ol
PSS e e g s el SIS
o oSSl el s ) s Gy 3 e e
GIAY O Sl S sl J'::J-.;.));J:f;_wul)_lé
RS e 8 e, Sy /A p s aslS G YAS g,
Sl i 5 aalllan 5,50 ol s 55 05 e e
e b (b 15e 30 g pe Sl 5 Ol e
el 0 0l OLES \‘J_(,;)gjj)ﬁcfjuﬁpfb_{f

330 @ a2 0 B Sen enim  OlE g 53 At 15 SSE 4 158 55 0700 SIS B, Ol ) g

< S p 538 035 e
S Obesy b B Oy by e Oy b S Oy b

VO« \ 0 *ND  rf.  v.. VY- g ¥ A 0 f )
\Y Y. 2 Voo o Dee FA vf ¥ Y Y ¥ \ Y
ND \§ Y ey fA AY e NN SIY ey Y f ¥
ND ND Yo YYe o Yge oY vf ¥ fIv \ f ¥ \
- i VEe VA Yo oeYe YN ¥ \ % 0 ) )

ods gbs,= ND*

oot oo S8 9 <2 Mo
YYY

Ulpl bazo Cublsgy ole ol Gludg fu ole swliad


https://journals.tums.ac.ir/ijhe/article-1-142-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-28 |

Oy 5 (ol yoe0 LSy oo

(P<./v)
o s g3 £S5
) <A <16A <19 o
\ “IAY x+/AY 23]
\ <A} rrmls
\ 05 S

ly o 5 Oolan 5525 45 258 e U155 e o 5L
Sl ek s cnly D3 S T Lele 655 5 o
orl e (el Ol 3 555 5 e 2 s S
o bl sl S5 8 Ao Sl dos Ll
2 e G5 J S 6 S e 05 S S5 5 e
S Oy G0 53 W31y S5 5 Sl I8 SLbI
03l )3 352 5o il S 5 Ol g 3 Bl s
Lo (ol Guaia SLlS 5055 8 o0 kiS1 s 5550550 3 5,0
Ol Olisl  ris Gabilons Co pide 4 by e 55155 S
S 1 bl S ol 53 3 50 S 35 >
SOFAE 5 G o5 DAEVA (g5 o5 FYSOY/AP 550
() Gl 03505 35158 rj.:uLS

s BB S el Olias L Gk ol mls el
S Sk s 5 Ole s 2 B ¥ s 53 o
G Va5 03 G palis ol kel s LIS an )3
s aS able ;3 Sy 5 ol VL chle w5 L
Shls e Js cl a5 LB Lo 13 SLle ~1s 4
53 S Sl 3 0T lale 035 VU 5 e o Lot
aslie il o Sl gls b Sl L o5 clgn
S35 92— Olge &S das 0 QLY Jpdr 53 26
o Ghle 53 5 Ol ge 005 53 Oy gt 2
Sl el Ol e s 3,05 D13 Sl K el 5 Ll
Do 3L 35S 2l OF sla i o it oS g0
RGN0

mﬁ}wbs)yﬁ;}upbwwﬁéﬂ}%‘ﬂ

9 yﬁy
VAN liss ) / o lg2 o )ladh / @93 085

YFY

Sebob fos sl 3 pbsls e axl ol Jla s
SV chls war g Las e s Gl bl Sk Swsl
o o R Slasl pla S5 5 eedis SLE s
SES o Ced 3 ) abo il an $ 15 ol 0l s
ol 03 paeedl e S ke el B 5515 s S
e nhle g Sl Gl e a5 00 Yl el
Vo s sde 55 Ol s G 53 o VU Ol 4G 0T
213l A 0bms S5 5 e SIS Ol ool (6 e glS
Gl ol ab s 3 S €18 ol gla ea VT Ll
a3 o o3 i 1 0 b el ok LA 55 albl,
a5 L Ll 305 1 Sl 5 5VL b ol s e il
oo Sl (2= (Bl e 5 S
G YU 5l i adlae ) 5 5)ls 50 S Ll &S
S S s ol i o 03 B Y el s
b pslie 0p 30S 5lse SS1 sV el oo con 0k 255
ol atsls

3550 ol e Oln (i (St 5 Y s
)JL&J:;L;;'_.N('.A o o sl ol o3ls QLIS andllas
2 (P ) cslos s A 2l G-
P /20) Sl VAR VL p5slS _ 5 S e S o
S 35 5 P S G Ses a0
4S5 8 4 Ol o el PN 5 ON S S s S0S
Sl s paeedlS s e S 5 S e Lie SO 5 S0 5 o
5 0skee 3 gy Lpd e eS| adlaie 55 s S rie Lice
525 s cplclale (Sals 555 5 @ 4 atls mlo
503 B ss el Sl 05 VU s et il 23
23l e (Sals LS o a5 Ol et 53 5 ¥ Y0
Lls5 oV el puolie 05 Yl 5 5edlS 55 S
Al AU 1y 5 gs ol (S8l Lics

S J3P oSS s o OB e i 4l
RUIIV PR 3 U PUS| NS VI SEYCHTE

Zn>Pb>Cd>Cr


https://journals.tums.ac.ir/ijhe/article-1-142-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-28 |

...... suigud ol y 1,3 45 Sl 138

S90S b oz 5l grio 7SI e S 5 s Sl gy 5 W Clizee bLE o aplie Sladllae b e i o
S5 il e SYVL ) 5 o e SlE (T L) St ol a5 by eV b 5 SE g
3 5 150 D3 53 5 g e S DS B (s et e 035 WL oS Sl (Sl 6 55 cnl e VU
555 Jrolor gl oo L s e SIS ) o 1 oy i 5 ol IS s e s 3l

w‘dt’m\)bdjjj

—> Z

*
) Y
0
12 oo
44\:-)[5
o
S0 CJ\’.U.V'J‘SC‘»"?“
Obniy b gy ab) IS0
Yoo o

. Yoo -

3 Yoe o

\2: Yoo -
O

S va. |

a2

Yoo -

)

% V0o 4

)

ES Yoo

-

ERN

\ Y Y Y 0

it
Obmi) b cilises 19 55 oigd sl y D130 i SIS e (o Kile 1Y KS

9 l\f\/ﬁﬂy
1PAA @lisso ] / ,lg2 oo / g3 )93

YYoO Ol Bumo il gy ole (pozdl g fu ale ooliliad


https://journals.tums.ac.ir/ijhe/article-1-142-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-28 |

Oy 5 (ol yo0 Loy oo

SLebll i 36 ka3 ol L5 o oy ol i3
3 3OS e s L S Sl e (ST s
oS DIk 5a (3l Gatls Ol ek pd

.3 00 o3l

e.,\.'&SM;“' e N CL"‘G“;’JJ? W,“". d‘);‘jng_ﬁ.bu“
S s S ks Clle s et BB S ol
PR S E g R I O P R PP (R FP S R

)Jc)\}udﬁfajlxlﬁufolj@éf)}bagmvﬁ

Ol Bl x5 bt Sl il b S ol gl aeglie X Jsir

ol s
BE2S) s A= 3 paedlS S o

axlllas
V. G ab s 0 e e 0 S S - ¥/0-+ 0 OY -V FY VO-F4 bl

VE o amb sy e p S S - ay-y VWAY-TY 08-YY S sl
VO )’;)):cfﬂﬂr;)ﬁ» - - ARTAERYAR ¢ £¥-YA 3‘\5}}:’}

1 Lol S5m0t sy 0o e n 0S5 S - - YA-YY Vo0 [HNC

VY RIS 2 oS e oy \IVE - YAY o eSSl

A e abs g PSS 2o S e Be-Y- Vel Ae Voo [ RESes
ol el PSS eSS ke SE ¥ WeoeiF SA-FA -0 Ol

WAV Jlasuly Joad )3 Ol L 23U . IS

%g yﬂy
VAN liss ) / o lg2 o ladh / @93 )85

Gl o Caiol gy pole ozl gy ale swlibad YY#


https://journals.tums.ac.ir/ijhe/article-1-142-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-28 |

J
i
I A

g e

----------------

anllan 3590 Jgaad )3 Oy s SLIS 1o Y IS

@bﬁ

1. ahmadizade m. industrial toxicology (heavy metals).
tehran. hezaran.1376;1-50.

2. Banerjee, A. D. K. Heavy metal levels and solid phase
speciation in street dusts of Delhi, India. Environ. Pol-
lut. 2003; 123, 95— 105.

3. Mehrasbi MR. Research report: Environmental man-
agement of hazarduse solid waste in lead and zinc in-
dustriese in Zanjan. Management and planning orga-
nization of Zanjan.2007; 34-125.

4. Hawley, J. K. Assessment of health risk from expo-
sure to contaminated soil. Risk Anal. 1985; 5, 289—
302.

5. Calabrese. E. J, Kostecki P. T, Gilbert C. E. How
much dirt do children eat? An emerging environ-
mental health question. Comment. Toxicol. 1987; 1,
229-241.

6. Murgueytio A. M, Evans R. G, Sterling D. A, Serrano
F, Roberts D. Behaviors and blood
lead levels of children in a lead-mining area and a com-
parison community. J. Environ. Health. 1998; 60, 14-20.

7. Lanphear B. P. Roghmann, K. J. Pathways of lead
exposure in urban children. Environ. Res. 1997; 74,

67-73.

8. Leung Anna O. W., Duzgoren-Aydin Nurdan S, Ch-
eung K. C., Wong Ming H. Heavy Metals Concentra-
tions of Surface Dust from e-Waste Recycling and Its
Human Health Implications in Southeast China, En-
vironmental science & technology .2009; 42, 2674-
2680

9. Moreno-Grau S, Cascales-Pujalte J. A Martinez-Gar-
cia M. J.,Angosto J. M., Moreno J., Bayo J., Garcia-
Sanchez A. and Moreno-Clavel J. Relationship be-
tween levels of lead , cadmium, zinc and copper in
soil and settleable particulate matter in Cartagena
(China) Water, Air, and Soil Pollution. 2002; 137,
365-383.

10. Deboudt k., Flament p. and Bertho b. Cd, Cu, Pb
and Zn Concentrations in Atmospheric Wet Deposi-
tion at a Coastal Station in Western Europe. Water Air

9 l\f\/ﬁﬂy
1PAA @lisso ] / ,lg2 oo / g3 )93

Ulpl bazo Cublsgy ole ol s g fu ole swlilad


https://journals.tums.ac.ir/ijhe/article-1-142-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-28 |

Oy 5 (ol yo0 Loy oo

& Soil Pollution. 2004; 151,335-359

11. F. Preciado and Loretta Y. Li. Evaluation of Metal
Loadings and Bioavailability in Air, Water and Soil
Along Two Highways of British Columbia, Canada.
Water Air & Soil Pollution. 2006; 172, 81-108

12. Wang J., Chen Z., Sun x., Shi G., Xu S., Wang D.,
Wang L. Quantitative spatial characteristics and en-
vironmental risk of toxic heavy metals in urban dusts
of Shanghai, China . Environ. Earth Sci. 2009; DOI:
10.1007/S12665-009-0061-1.

9 yﬁy
VAN liss ) / o lg2 o ladh / @93 )85

YYA

13. USEPA. Method: 10-3.2 determination of metals in
ambient Particulate matter using AAS. USEPA. 1999

14. Jeffries DS. J.and Snyder W. R. Atmospheric de-
position of heavy metals in central Ontario. Water air
and soil pollution. 1981; 15,127-152

15. Jaffé R., Cabrera a., Carrero h. and Alvarado j. Or-
ganic compounds and heavy metals in the atmosphere
of the city of Caracas, Venezueala - II: Atmospheric
deposition . Water air and soil pollution. 1993;71,
315-3209.


https://journals.tums.ac.ir/ijhe/article-1-142-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-28 |

Iran. J. Health & Environ., 2010, Vol. 2, NO. 4

Study of Heavy Metals in the Atmospheric
Deposition in Zanjan, Iran

Farahmand kia Z.!,*Mehrasbi M.R. !,Sekhawatju M.S.2, Hasanalizadeh A.Sh.’, Ramezanzadeh Z.*
'"Department of Environmental Health, School of Public Health, Zanjan University of Medical Sciences, Zanjan, Iran
*Department of Environmental Health, Islamic Azad University Sceiences and Research, Khouzestan, Iran
*Department of Meteorological, Bakou University, Bakou, Azerbaijan

‘Department of Environmental Health, School of Public Health, Zanjan University of Medical Sciences, Zanjan, Iran

Received 21 October 2009; Accepted 2 December

ABSTRACT

Backgrounds and Objectives: Heavy metals in dust can enter to the human body through ingestion and
inhalation. They can pollute the water and soil resources via atmospheric precipitation and accumulate in the
plants tissue and enter human body by water and food. The aim of this study was measurement of the heavy
metals in wet and dry atmospheric precipitation and effects of pollution sources at the ground surface on the
concentration of heavy metals in the atmospheric precipitations.

Materials and Methods: In this study the zanjan city was divided into 5 zones and wet and dry precipita-
tions were collected in autumn, winter and spring (2008- 2009) from zones. The concentrations of Pb, Cd, Cr
and Zn the collected precipitations were determined by Atomic Absorption spectroscopy method.

Results: The averages of concentrations of Pb, Cd, Cr and Zn were 0.082, 0.286, 0.018, and 0.009 (mg/m2.d)
respectively. The correlation coefficients between Pb-Zn was 0.8 (P<0.01) and for Cr-Cd, Cd-Pb, and Cr-Pb
were 0.89, 0.58 and 0.61 respectively.

Conclusion: The results showed that the industrial sources of heavy metals play the main role in concentra-
tion of heavy metals in wet and dry atmospheric precipitation in Zanjan.The correlation coefficients showed
that the lead and zinc result from a common source. This source can be the lead and zinc factories locating
around the city. The measurement of heavy metals in atmospheric precipitation shows the effects of anthro-
pogenic sources in air quality. The heavy metals concentration in atmospheric precipitation can be use as air
pollution index.

Key words: Air pollution, Heavy metals , Atomic absorption, Zanjan

*Corresponding Author: zmehr@zums.ac.ir
Tel: +98 241 7273128 Fax: +98 241 7273753


https://journals.tums.ac.ir/ijhe/article-1-142-fa.html
http://www.tcpdf.org

