[ Downloaded from journals.tums.ac.ir on 2026-04-09 |

5 ol aallhad (e § Cudl Aloes gy Wl

Ol Jame Clildg ke el
P55 OV Slowis ITAY gy o5l oyl s 0,5

B3 Joee sl S 5058 5 59 (e DI Ol (o 2
35 s Slslow sl ALy fSE 5 (6 el sla AL

\“}.}Lé C}\e,@ﬂ ‘V" LSJL.:’.H. fli) L‘bﬂ\:« 4".}} JM)\.& ‘5.‘.@0 L‘&‘jﬁﬁ * A s‘g:\uﬂ‘;q:l? S 4R

QYT oy WAT/TY il sl

oS>

. %

e s slo LSS e S G s ST 05 s ome (S e 55T 0 Sl (sl Cled b S K iS55 1Bk g i
lslag slodly oS 5 (g sladl 8o oo SIS 5 (Sas e Sl polio (55 s I shite 4 o ] ol
ol o pleil 5 4

b (sl Aliloy (slodlls 555 fomo 5 (S gt lj 53 Yoo sl 55 oo Sl O A e I ST (Sl dsad gy 0 s
ok ool (613 0 1S e p S 3 5 ] oS V5 VoY T i s S sk

Slsline GO s )3 90 s 5 anlllos 3, 30 53 (Sl tlome ST 3 05,8 5 s i) SRS pslie oy 3l DL ool Gty il ol
Dl o il 05,8 5 (Sl 5 Sl la (Lol n ST 8 fme 3 i o iy s 5 (S0 H (Sl izman (P<e/00) 515 252
el b olSoas ] don 3 ST (gladigas 3o gy o 330 SHls pslie Cd 5 oy ol 53 ool Gl (6 s L5 (slo s 55 foms 1
ol Cowts Zn>Cu>Cr &) 5

leeslow 5 (s, sladdls lle o Sl ol (YU 505 Sy sl andllas 45 oy o 2550 S okd fpnnd (YL ol g S amts
e S s e slos w5 sl s bt 5 (S8 Sl poant 1 AT 50l 1ol (il i y3U 85 5 S pule izmnn
Lo o505 SLE Sl Lms 5 S ol b DL 05 s 4 80

35 545 oS s 5 sl ge (SL 85 e (3 1S O3l

ke S 5 JLisls (o ) Ja:ax—@f.]o CL.A kg Al WL.J:JS Ql.:j?b«;‘} -\

oot S S JLils ‘;f"ﬁ‘?l’ CLA PRCH (Co ) .Ia.:m ojjf )l.izl:.wl =Y

riahi@modares.ac.ir e o ol (s ol oSS (3 Jaen 05,8 LSl (s ok ) T
;;jeﬂ, ;g.&ﬁ r;)& SKils gw‘.\.@; LG c.la.au_ WU.@ g a}}f )l.:.i;\: -¥


mailto:ariyahi@gmail.com
https://journals.tums.ac.ir/ijhe/article-1-5513-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-09 |

Coly LS iy 3580 ad ) 5 e ga] ke
et 3 S S 00 35,5 s i 81 ol S
sl ol 53 sl o Olses o S 56 a8 ol e 016
3 oS ol 5l it St S STV sl (V)52
T (o Se3ll pss) a5 03 g Olioes a5 3550 5Ly 2
ol ASU ol gl O js Lo s 5 sless 5o
R e FVRPUR UG 51 PR S PN LT DS IR
Gl Ole St s o 3L St 55 Jgane e
e Sl 1 e 5 55 5 Ol La s s
Sla S s Sl b Olpe 4y a8 des b 85 Gls e
OWL 58 o il Sliwslon 5 6 s sbodls > s
2 Shsr A Ll s 5 ol s Lz 2
Sye ol 3 (U s B gl ot NT S8, J e
1 Al 4 il St Las 3 Lo geast Glbl Laos 5
Sl O 53 S Sl o5 5 Lo 0 VT pl psls Sl
4 Sl 5 s Gl dl; 35 O o sas 4 o9
PRI PPV UETENg RV O P I g O
F S Sl v bl bl 65,8 b
383 b 4 S 1 sl by s e (613! o rege

00 OF) 3l s sla el gl 5l day 5 o (3
Copmorr m e Ay 4 5 L (6 e d dalr Al sl pe oy ke
Loz ol go (ol o g 138 5 ol 455 0 dren 5
S ol S5 Ol pl aler Sl a5 J= o sl 508
b e s gla ST i o35 el ol ()50
4 Sl Gladls 5 o (g e Ll 3l gl
wljawadlﬂ\jdq;@lﬁ@jssw\émﬁ
ol Jsol oo s 5 8Lk G e I SalS
Sl S Ll 3l Vol (00) ol o3 S o 5l 5
DS 5 i S ke SU et 5 e Sl
Xenobiotic Organic Compounds S L= _Ji
ol Ol Oley 28 L 45 .(V8) s ([XOCY])
OLigps Jomn sl James 53 8w Sl oy 4 LS 5

OA

w9 (59 o S (yl5u0 oty )

VRV
PPN GG 1R eI P PYS ) PPV IS
5425 BB, Ol e b e O gzeen LYo
gy 81T ) Les el b sl 035 R
0388 G pole @ lisas Jso)llo ey il 5l i,
338 or BBl s 5 el T g LT o e
oA ) S 0L il S (5l 4 s (1)
5 pie axiS 1K 5l 55 b zis (00/A g/mol Usles)
Boma sla st VT o 550k 5l a8 S Sl ()
b 3 I sl e NT ile 5l 5 jas 45 Aitus e
o s e S s a3 b ol s glal B
2 L5 meas gl (Il g ladely (s e S|
e 3 48 (s 23S 5) Gl S 0 s J 5
e o3 VL sl 53 S DL Sl gl
Glbl glya 5 St O js sy 50 polie ol pis LS
Calg 3 5 OLLS 4 ol oo ol el ol o 133
538 o Oyl 5 Ol Codlw 2l s a0 e

00%)
Coatl 5l aS L (g polis ala 5l (655 5 e Yl
3 Shas (gl 5 bl 55 Vb Sl S
s bl Gl 5 bl oS3 sl oS
o 3 et 3l b ol i lis ol Il
Sl s Gl Wil oo 5 Al e Sl SU b
S ol s (FoA) L5 g 355 6y s
osle G Ol a4 Jamme 3 Lgl 5l 51 ity o slie
e 3l g0 3 ol 53 5 5 (B el 4 e e
(S sl b 53 () 555 0l Slagr e S s
£35S A8 OseldnST o LI (g 5 ILL P S Y e S
350 Gl il paie G Olge e T S s
o575 SIS e plie gz o g o i sy e
o D3 ge sl 5 0Ll Sl Fos S S I s ol
Y gt Jds w05 S 56 Vol ol 3O s
uwﬁlﬁu@xl}:&du@ujaslijdﬁj

%ﬁ tmﬂfﬁy
1#98€ lgs /gl o louis /i 695

Ulpl bazo Cublags ole ol Glidg fu ole swlibiad


https://journals.tums.ac.ir/ijhe/article-1-5513-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-09 ]

Ol)5e2 9 5 )Widy (AU, Lo ke

A3 slse al (93 Sl o et GO a5 2SS
o Sleslen sl s O UL Ol 53 00,8
093 O S ol Sl ey plc ol en o> L LS
10 0l 15 30 ol SUS 58 s oy sl 3
035 5 e 83 oS SIS ls K s ol axdllas
Sl 5 6 ed 83 Oy el s Sl Olse 4

led a5 S e Ol gl

b Sy, 9309
ol Jln Lo Olial 58 05 S b taalllas 35 40 adlaio
O Jsb « Jadadds ¥ 54 3 VY L8l s 5 ¢ 5
C‘é‘j*\‘"mb}:ﬁ Cw)‘}‘_;;)_&d.;ﬁéa\‘jw).}
L’j"‘f Y4 dl..ﬂjséjsje_w@tw(\d@)w‘ ol
PIAVA i pl il ) 8 Klaay Ol 50 5,20 VPOTP)
35 e Brh e (6 e S A 5 ds e il 555 00
Y haq&:}} Saw s LATVY Jl 5l e cplasylsl 3

o s Sl S el 6 gs sladl; 3 gl

50°49'30°E  50°51'0°E 50°52'30"E  50°54'0°E

32°19'30"N

32°18'0"°N

50°55'30°E

A sk 0F) das e 0L s Sl ol e s
ol o3 g it W53l ol o8 (s S sl il
A e & adlate O i3 James sla (S 1 o5
e o e pde Sl 0 G OL s culg s Sl
Los OF 033 Sils g go plee 5 Olusl _2odhs 4 520 dla L

(W A9) 535 e
oz Sl a5 d= 5o gl siS S| Slw s L
75 S el Ll sl 85 55l 5e SN 5 01
3,8 o oo fElg 5 Jsol YelS s 4 e
ol 3 U e et NT (6 S o3Il 5 ram e ol ulo <(VA)
D5k T 3 gl O s S S5 03, 5 5l 5
L el (655 ,0 Lgl s T O3 5550
=l s el plnil adaly 3 Ol pl 55 (Sl olalae
rj;‘djjcw&g;ddd)‘ﬁémigdwbwuaﬂ
S e 4 95 gl foee > 3L L Sl
Loy gy e gladl; Obe 53 (V) Wisd e 5L
Al sl il Sste 5 Slhelas sladl (g i axelr
Solos 52 S usb 4 Laea SSU s 5 5 e L5 2l 5

50°5T0E 50°58'30°E

QU5 o3 Joun 3 35 b Cobge ) S

@
%ﬁ Jﬂp 19 Jlg /U9l 0 loss /pids 6,95

Ulpl bazo Cublsgy ole ozl Gudg fu ole swliad

04


https://journals.tums.ac.ir/ijhe/article-1-5513-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-09 |

o3lizul 4o 55 40 Olgabl o ;3 Shapiro-wilk & el
Jolos 5 a3 O5a5T 51 el alie ) shaie @ s i3 S
S5 Sgasl ol b dd esliwl (ANOVA) & LS
Cilizes gy S 03,5 I sl Ols e M 54 o
o o e 3 S eliul (S5 0al gl
oSl 53 058 5 S5 it oS SISl alis s
3550 e =t O ga31 5l At b o8 Gladll 33 Jome

bS5 esland

aasl
slie Sl ols QLS ol anlas ) Jol> slaasl
B3 O Gla S 3 05 S 5 s (S35 e
o Sl dald 5 Sl len (6 et sladll
Sy ON/FY Yo NAY S /20) mg/kg

p5S 5 (MYY 5 YY AN T/AT) mg/kg

s i Oy (YR85 5 OV/YY 04/0A) mg/kg
o 3 S0 Sl aallas 350 Sla oKl 3 il
cSlolon gl dly S 8 e 5o ke o iy
b5 sladlls 8 Jome 53 Jlde (s idin s S U 6l 0 s
3lie Sl aglie ¥ IS8 w e 5 b el ey (3
o 230 el S 305 S 5 (5, e DL
e ol s (lsline M e 56 (g1 48 sl QLS
(Lol 5 ol slew (s Lol 035 oes) andllas 3, 50
4 313 DLt il immes 3,15 35 4053 0 oy
33 Slslen ladls (3 o oSl 55 (555 6 )
Ll 5 gt el s Joms ol iny Ko fone
tlin 45 Jl 53 (P<0/00) 5,05 3405 (g lsline 3D
Aol 5 (5 sla b oSl 55 Olo g5, 5B S
DL 0380 sl s 56 sl (sl 1y (6lsbins L3Sl
05,5 8 (So 0l o ¥ IS ol (P> 2/00) 5l
SOl (gt b Sl le gl by obs Jome ol o
oSl b o 33l 45 b3 3 555 5 (g lsbins
(Y JS8) (P<0/00) 51 3505 (5 lsbns OMes| sals

s

w9 (59 o S (yl5u0 oty )

abjbuj\%bjhjwbb)yd%u@w)ﬂj\m
C)hxb_ﬁﬁ.c@de-):l{olis_ﬁl‘fudl{jo_é:&u
T O R U L LI CoV S L Wt L Vi DN
Q)Mﬂfcv‘:m‘ﬁ).)w;_w ¢ul>d'4‘d]bhﬁf
s a—s sladl; eV SLroomg e 5l sl
) axdlas 35 50 (gaolSi vl Slas i 5 Condgo ) s

AU g5 bl andllas 5,50 el N Jgus

axdlla 0 y50 (Lol (399 99 ‘5?“’
NEEIWY
Dz Gd wlj glaall; oS! \
(Jbo 99 5l oS 00)
0208 (60 Wl gladll; ol ¢

(Lo 9 5l jtien y00)
Sl o sloally; o) Y
(aali) ab; 88 Jore 5l yg e oK)

el d L;)jTCq;.- (_;thbj.u céj‘éj_.{d}».} CL};\)\M
(an $) &gl (laeslel o s Jazae oKl
o315 513 YFh Cde o Ve OC slos 5 sl s e &6 ged e
Szt @gd 31 ssde e L pd S DS U s
)J\h)).’u}.\-&ﬁi}%)rﬁ&huﬁwdud_’j))f\
Slp s S s 4_,”.5}\{'...5_@‘(\“ °C ;;J\;-)VSL;L_A:
DAV 0 Gls 53 Y h e g La i ¢ ol o2
FY UM esls Blo B2 5ol waa gladyal 23 S
.(T~)JJM¢JJL~»)YOI1’1LW@e}gﬁsgﬂ{jub)y
gje—ali.ﬁ_ws.k_w}iéj)}um‘fj;d)\ﬁﬁswtﬁ@i

A 6,8 o3l a¥e s Up Jue Philips gl adas 5!

Sobel o g 4
MSPSS,\;\(.JMO:\;@LJM}@}?,;UL;W
um\;mﬁJuJ;wf;%.aﬁ)\;uw_wl;)y\9

%ﬁ tmﬂfﬁy
1#98€ lgs /gl o louis /i 695


https://journals.tums.ac.ir/ijhe/article-1-5513-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-09 ]

ol )&ed 9 5,y (AU, Lo ple

alde Ol ol QLIS Wi RRE sladl; s e S Ol s S s pJS) ot Sy ke Hlude u—:'<’l':"
b ot gl s by o oSl 5305 S 5 g5, 5k ot A Gl S S Ay w6 et sla L 8
(P> '/'O) J)\JJ S99 Lg)‘él.__bu eS| L LgtAAJL) (a‘jj_s 9 (\ 'Q/Y'Ylj \YV/Y’Y‘) S c(\9\°/m‘ )Y'\‘/VV)
O] a1y OLES o] 53 s 51 Ol s dslis 45 Jb> s gam 5 L del cnds Sl 035 09798 594 ) mg/kg
(FJS2) (P< /40 5)l3 53 Wl o solibi 55 00,5 5 (5 sl Soe iyl ¥ IS
Yoo o
. -
X a Al
D Yoeo
\::‘ I Dd}é’:
“y .
ACERI O b by

[>4
1

(Sis 035 mg/kg o )

O . a
b b b c a a
] . r_l_—- — .
zn cu cr
Mt

Wals 5 (6 oSl lon Sy Bs Joue S 3 p S5hS 5 p S e i 055 5 00 e DI i KL Y JSS

A
_1 Wi s o
Be) a
\} Yoo ] L s e
Y b
9,
Do I a
£
g a
Cye I
<
: N a. |
RN
B
= cu zn cr

S el

Ly (o AL s Joue S p SAS 05 b e p5,55 00 e DI palhe il X IS

@
%ﬁ Jﬁ[/ 19 lgs /gl 0jlesds /i 0593

Ol o Cuil gy pale ozl gy ale twlibad £


https://journals.tums.ac.ir/ijhe/article-1-5513-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-09 |

S 5 035m0 53 35 0 ST ol 53 T sl s 5 08
Sl Sl s s (YY) OLKes s Lam ol oy
sl Slley gl 3 Jowe 2SS
Sl 55 4 5l 0L LT aalllas 31 Jol> = bk 5o
Do iy bl s 5 e 55 DS ) 50
(v#) K s Bazrafshan .uzes ol Ko v oo
S Loy W s oo DILI5 S 5 oS ok s 4
3 ol gl izl Ol gl 5 Ol Olisl ST st
Sl Slas s by Jomn 3 48 315 0L T Slids
035 3 mr e Ss  ms p 20 50 S S
1 e Lls 1 lds o 2 is 5 5 4 (Zn >Cu>Cr)
S0 Dl e aslis 5 a8 S s Dlalllas 4 4 5L
(Lol ol&anl) Wl o3 Jome 51 05 ol 3 s
35 Dl alie VL e oS 5l | Jlezsl ol 015 e
lhioben gbdl) s ds e e S s s

Al bl €58 ol 5l st
Sl 3 sl Jome 53 ps S JMRe (ol DL
Slsbine Ml Al 05 5L alin 53 (g 5 Sl o
33 Jomn 53 01 (1 Sle o VL oS (5o 5b 3503 5525
es 5 Anikwe S sdalie a8 (5 5 sladl;
0535 G b 53 i Dl alis S s S 0L (YY)
3 Sl St 4y i 35 s sla ST s L Y
Lol ol o303 G5 1y 5l iy Yo B Y s il s e
(ol 5 AL O e (55l e 4l s
Jels o 3lsm ((Sedl 3150 (S5 S0 gls WL
i Sl s bl e baiolis 5o Sl
S 3 s S5 GV ppalie S 015 o ol by i
Slwslen G by b aslis 55 (g e sl dl; s e
ol S 5 sl sla Al VL 0o 5 36 Yz
03,5 5 mt e S35 DI ol eglin Sl Jol sl (V)
Ol L 5 oo dd (6 e sla by 8 foee sla S0
ool Sl Al 33 s St s e 3 e o sl
395 lalae M Us 55 40 Olualsl c\a_.ﬂ); L

£Y

w9 (59 o S (yl5u0 oty )

&

cou

Sl s a6 5l aadllae ) fol s el
ALy s Jome SIS 3 05 S 5 s (S i IS
O 03 A pasde (s 0 S et Sleslen 5 e
ol a8 e i 6lls (g 6 S ol L
Ibitoye Y+ Jw 5 0l,ea s Lam = b el
sl cillas e Sldlas 53 Yo o0 Jlw s oL
Soolie Dl uxs a4 S s Sladllas Wl (YY YY)
6oL 250 B ladl obs o oS 55 K I3l
L;udp;ﬁ&@@ah;\wﬁ@w\duqu@
YO8 3l K Wl otisln Jol olS 5 5 sl
s oo 551 51 50 gl b5 Jome sla S s Jlis (<l 5
S oSS 03l e S IS e o i
o83 o 53 S ol J= s cpl ol sl s s
Sl by e 5 s o 2l 6 et sl dl
(N Gl 0355 3800 5 8l (55,
d})jum)_bﬁsuawabdl_ﬁfbb-d_db@u
Slslon fnSE 5 6 e Gladl 8 e S o
Sl s e s lslae OBl Us 5 40 Ol—:-:a.b‘ck_wjé
Slisles gba L (YY) oL Ks 5 Zaho ollebl 5b
coj}w‘gﬁﬂnﬁ‘&;ﬁ?dwéﬂyéjbuw
LS 5 S J s s gladid fles 5 b gl b3
(Sl (2l 3l 5e O man (93150 Sl e Ll 5l
pole s DS 5 gl ply s 6 d Slly 5 S
— o 3 s el e SIS LT 3 3 g g e i3
el o3 e 5 S L s Dl ke oS sls Jlezml Ol
omaman (ool Ll el gl 51 20 e Joee 53
S 3 e 5 S 7L carllas 5 5 sl oS! =R
Joe S o3 e S b5 Glolan sladl 33 o
SKU0 sl olis |y s o i 6 e sladl o8
S s e 5 3 SYL MR 45 L5 S 0Ly (YO)OL, 8
3,08 5 56 Bies Sl slew by zuSL 35 fous

)é&ﬁéc&&wﬁidwdﬂy&bjbg‘)\}uw\

%ﬁ tmﬂfﬁy
1#98€ lgs /gl o louis /i 695

Ulpl bazo Cublags ole ol Glidg fu ole swlibiad


https://journals.tums.ac.ir/ijhe/article-1-5513-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-09 |

Ol g 5 L5y by Lo e

Seolon SeSbE 53 S 08 et gladly 8 e
(YJ5d2) La s 58 ple 55 a3 8 O po alie Slalllas
St & ga5 35 g g 390 ,olis palie S cud 0T Sl
(Rl oeas i by iS plo s Cond 3 S b 085 o
S ol 5 Sl e il a5 ) Ol g
S 235 4 015 o e A2k 85 ot ol
O3 Jee 03 e S 5 e e Sy DS e Doy sl
Aoy s badl; pledisle US55l S0 Buee Lo dl;
axdlae 3590 033 Jous 533 92 50 Sll Gla S Jled & Al
el sl o33 5 Sliwlew ol J S pe ol
b ote g Sl a5 ST 5o )T el
G350 Dl A sl i e 035 pal B e 0
soo) 31T s g SU e (gla oS5 S
Sl el (ol T sy s 5 ahal (soslper

ol 5555 Sl T 31 S50

Joe Sb 3 e S 5L Jlde (y SV Ol e )l
4 2 3l il Al e Vel om0 B sla s b
St L 4 4l o b 51T sl 3555 5 415 31—
13,5 0l (YA) 0L, s Xiaoll sl oby csiS'L
S5 e 5l ge 085 e SR 5 Ol 28l s
Sl Ol S lame 55 LT 4 s Sl ol S

Al o RS

S5 o
kS 5l AT il 5 e sl o35 e 5o
5 S S el ol sy s0 5 ke 0 S gl
el bl ol b 5 (655 52 Sl GBI sla Lo
S 85 S S Oy o ool Jho 5 a5 oLl
U K s S T andllas 3550 55 Joue St
wals awslie 5503 3 9 5 Sl 5 5 e sladls

LSLA;SB)Jer_SJWLLS)JC)U_UﬁJuAQ_ﬁQL:AJ

YD) 428 s 8,5 2 b e b 3,5 540 sla 05 (35 Jome 33 13,55 oo (59 e A5 polin aylle ¥ Uit

£9S ) 33}
YYD Y- YeF0 — VA YYVO - 00 o azals
_ 335 oo
FA/AD VOSITA £oF Ty oSilee
VE/a-0F/8 VAY/0 -Ya4 YYAY-OF- Jode azals
_ Jir
- - - oSl
FIYY VYV /AA AVY — YOSIYO FIFA-YEYIVO e azals
_ pan
- - - ke
<Y VS0 Y q.-9YVf Jade azels
s
A4 (RRTAX £ Sl

OK.:.J‘J o ”)' M“ .l_..;})‘ LS‘“'LM)KSLS?M L“) ‘U} 7_,\«.&:'
S5 S K3 gad 50n BT plnil 53 S e S 3
Dbu)\;j@.iawtg)m;lw.,u)\;bwp)

o3 L b ol e BT Sl 5 S e

@
%ﬁ ‘\\_—%/}ﬂy 1P9F g /Jgl o)l /i 095

Ulpl bazo Cublsgy ole ozl Gudg fu ole swliad

al

Sl ST
5 sl 0355 | oIS s 51 iy anlllas ol
J s S g @5l 1S 5l Wlis S8 s 5 s
pohe s b mlin dSCs S s Jaen o251 e
Lo Il pudige GBI Sl 5 pupite o 5 o820 oL 5o


https://journals.tums.ac.ir/ijhe/article-1-5513-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-09 |

@L;o

1- Zyadah M, Abdel-Baky T. Toxicity and bioaccumu-
lation of copper, zinc, and cadmium in some aquatic
organisms. Bulletin of Environmental Contamina-
tion and Toxicology. 2000;64(5):740-51.

2- Ware KD. Heavy metals and the petroleum industr.
USA: DTIC Document; 1993.

3- Jarup L. Hazards of heavy metal contamination.
British Medical Bulletin. 2003;68(1):167-82.

4- Dabiri M. Environmental Pollution: Air, Water,
Soil and Noise. Tehran: Ettehad; 2008 (in Persian).
5- Altindag A, Yigiti S. Assessment of heavy metals
concentrations in the food web of lake Beysehir Tur-

key. Chemosphere. 2005;60:522-56.

6- Bahramifar N, Ghasempour M. Survey of heavy
metals (Cd, Pb, Hg, Zn and Cu) contamination in
sediment of three sites Anzali Wetland. Iranian Jour-
nal of Health and Environment. 2011;4(2):223-32 (in
Persian).

7- Khodabande S. Accumulation of heavy metals in
sediments and fish in Caspian Sea. Journal of Water
& Wastewater. 2000;29:19-42 (in Persian)

8- Domska D, Warechowska M. The effect of the mu-
nicipal waste landfill on the heavy metals content in
soil. Contemporary Problems of Management and
Environmental Protection. 2009;4:95-105.

9- Bernds D, Wiibben D, Zauke G-P. Bioaccumula-
tion of trace metals in polychaetes from the German
Wadden Sea: evaluation and verification of toxicoki-
netic models. Chemosphere. 1998;37(13):2573-87.

10- Huang S-H, Peng B, Yang Z-H, Chai L-Y, Xu
Y-Z, Su C-Q. Spatial distribution of chromium in
soils contaminated by chromium-containing slag.
Transactions of Nonferrous Metals Society of China.
2009;19(3):756-64.

11- Alumaa P, Kirso U, Petersell V, Steinnes E. Sorp-
tion of toxic heavy metals to soil. International
Journal of Hygiene and Environmental Health.
2002;204(5):375-76.

12- Segura-Muiioz S, Takayanagui A, Trevilato T, San-
tos C, Hering S. Trace metal distribution in surface
soil in the area of a municipal solid waste landfill and
a medical waste incinerator. Bulletin of Environmen-
tal Contamination and Toxicology. 2004;72(1):157-

w9 (59 o S (yl5u0 oty )

64.

13- Long Y-Y, Shen D-S, Wang H-T, Lu W-J, Zhao
Y. Heavy metal source analysis in municipal solid
waste (MSW): Case study on Cu and Zn. Journal of
Hazardous Materials. 2011;186(2):1082-87.

14- Kasassi A, Rakimbei P, Karagiannidis A, Zab-
aniotou A, Tsiouvaras K, Nastis A, et al. Soil con-
tamination by heavy metals: Measurements from
a closed unlined landfill. Bioresource Technology.
2008;99(18):8578-84.

15- Banar M, Ozkan A, Vardar C. Characterization of
an urban landfill soil by using physicochemical anal-
ysis and solid phase microextraction (SPME)—GC/
MS. Environmental Monitoring and Assessment.
2007;127(1-3):337-51.

16- Slack R, Gronow J, Voulvoulis N. Household
hazardous waste in municipal landfills: contami-
nants in leachate. Science of the Total Environment.
2005;337(1):119-27.

17- Prabpai S, Charerntanyarak L, Siri B, Moore MR.
Agronomic properties and heavy metals content in
soil reclaimed from municipal solid waste landfill de-
velopment of a knowledge-based system for foundry
waste recycling. Journal of Solid Waste Technology
and Management. 2007;33(2):92-97.

18- Abdoli M. Recycling of Municipal Solid Waste.
Tehran: Tehran University Press; 2005 (in Persian).
19- Bayat B. Comparative study of adsorption proper-
ties of Turkish fly ashes: 1. The case of nickel (II),
copper (1) and zinc (II). Journal of Hazardous Mate-

rials. 2002;95(3):251-73.

20- Yap C, Ismail A, Tan S, Omar H. Correlations be-
tween speciation of Cd, Cu, Pb and Zn in sediment
and their concentrations in total soft tissue of green-
lipped mussel Perna viridis from the west coast of
Peninsular Malaysia. Environment International.
2002;28(1):117-26.

21- Ibitoye A, Ipinmoroti K, Amoo I. Effect of mu-
nicipal refuse dump on the physico—chemical prop-
erties of soil and water. Nigerian Journal of Soil Sci-
ence. 2005;15(2):122-28.

22- Lam CH, Ip AW, Barford JP, McKay G. Use of
incineration MSW ash: a review. Sustainability.

%ﬁ tmﬂfﬁy
1#98€ lgs /gl o louis /i 695

£¥ Ol buzo il sgy ale ozl i fy Lale ooliliad


https://journals.tums.ac.ir/ijhe/article-1-5513-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-09 |

Ol g 5 L5y by Lo e

2010;2(7):1943-68.

23- Lorber M, Pinsky P, Gehring P, Braverman C,
Winters D, Sovocool W. Relationships between di-
oxins in soil, air, ash, and emissions from a munici-
pal solid waste incinerator emitting large amounts of
dioxins. Chemosphere. 1998;37(9):2173-97.

24- Zhao L, Zhang F-S, Wang K, Zhu J. Chemical
properties of heavy metals in typical hospital waste
incinerator ashes in China. Waste Management.
2009;29(3):1114-21.

25- Kuo H-W, Shu S-L, Wu C-C, Lai J-S. Characteris-
tics of medical waste in Taiwan. Water, Air, and Soil
Pollution. 1999;114(3-4):413-21.

26- Bazrafshan E, Kord MF. Quantifying the rate of
hazardous wastes production in Sistan and Baluches-
tan Province in 2007. Tabib-e-Shargh. 2008;4:305-
14 (in Persian).

27- Anikwe M, Nwobodo K. Long term effect of mu-
nicipal waste disposal on soil properties and produc-
tivity of sites used for urban agriculture in Abakaliki,
Nigeria. Bioresource Technology. 2002;83(3):241-
50.

28- Xiaoli C, Shimaoka T, Xianyan C, Qiang G, You-
cai Z. Characteristics and mobility of heavy metals
in an MSW landfill: Implications in risk assessment
and reclamation. Journal of Hazardous Materials.
2007;144(1):485-91.

@
%ﬁ Jﬂﬂ/ 1P9F g /Jgl o)l /i 095

Ulpl bazo Cublsgy ole ozl Gudg fu ole swliad


https://journals.tums.ac.ir/ijhe/article-1-5513-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-09 |

Iran. J. Health & Environ., 2015, Vol. 8, No. 1

Evaluation of copper, zinc, and chromium concentration in
landfill soil and hospital waste ash of
Shahrekord municipal solid waste landfill

M. Hatami Manesh!, M. Mirzaei!, M. Gholamali Fard?, A.R. Riyahi Bakhtiyari**, M. Sadeghi*

' Department of Environment, Faculty of Natural Source, Tarbiat Modares University.
’PhD. Student, Department of Environment, Faculty of Natural Resources and Marine Science, Tarbiat Modares University, Noor,
Iran
3Assistant professor, Department of Environment, Faculty of Natural Resources and Marine Science, Tarbiat Modares University,
Noor, Iran

“Associate professor, Department of Environmental Health Engineering, Shahrekord University of Medical Sciences. Shahrekord,

Iran.
Received: 12 March 2013; Accepted: 11 June 2013

ABSTRACT

Background and Objectives: one of the most important environmental concerns is heavy metals emissions
from human activities to natural ecosystems, particularly transfer to soil. The aims of this study were measured
the concentrations of Cu, Zn and Cr in landfill soil and hospital waste ash of Shahrekord municipal solid
waste landfill.

Materials and Methods: Soil samples were collected from three sites: out of the landfill, municipal landfill
and hospital landfill. In each site 2, 1, and 1 stations ware selected respectively and each sample was replicated
in three times.

Results: We found that there was a significant difference between concentrations of Cu, Zn and Cr in the
landfills soil (95% confidence, P <0.05). Furthermore, the highest levels of Zn and Cu were detected in the
hospital landfill and also for Cr in the municipal landfills. However, the concentration levels of heavy metals
in all of the sites were in order as follows: Zn>Cu>Cer.

Conclusion: High concentrations of metals determined in the present study represents the high application of
these metals in the structure of municipal and hospital solid wastes and also their inaccurate separation. Thus,
awareness about physical and chemical characteristics of municipal and hospital wastes and also the landfill
soil is necessary for evaluating their effects on the soil quality and surrounding environments.
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