4ol LL 3l z yoiw

(VEY-1TY)IE -+ olo yg0 «add 0 5lowd (P gur § St 0993 (S ) Lo (5381955 g pole

A9 (pwlol g g O30 dy I 351 OYE Dlguy (FoT Jawily (w2

Sl o sle>  Jgio ! el

*) s (
V9 @ |
S.behravesh87@gmail.com

Y}L?"}j-; Lo e

" Slowls” 53 mud! ol o

Q1B by s, AB/F/Y+ 1l o g,
ERWLES

QSSJ» ] w‘)ﬁ‘ 49, 6))5L«.~5 9 6)5J5.‘$ Arwgd (e ) o L ).«ol.’> u)_@ BERSTTLY w).'a»m k.;d?” HU-RV-3 9 &y
ole ol ais 3 s Gfajﬂ o] o g a3l ol ‘53—1 GBS 4y a5 e K S8 asecan ) pie sloos¥T ;|

[P [ I STV 1 ICUE CHVPIGH [T E I [SUUAUR GO SCOUON- By P NS COVONIIP SR 15 DS JYC 1IN RPVIP R KPP KV PR v

20 (S5 058 aie eyt Bliguwy 55,5 o atidie 005 log e o Gl § Slgw, wol jo ol cdale g Sl
CatsS g oS ;ou 4@ QIBSU’A J s b aS ML@ C)JGA @.VI slase u’f%ﬂ sly GA}L.: Q'B—‘-“‘% g 009 @.VI slae
A Sglile Cora g () ey o5 25 s Dl5 b 5S6sS ISl S il az g5 b 05l (et Jaime o 1, (Sog
ot jglateds Jlgie gl Seiwl anl)d g,cnl 5l ol ool s Sogll 0 90 40 63 ,0,l5 Gledlbl Wl o olosar JS cdale s uSoslail
JONRPEE IPVNCI SHNCARERE S

ot SIS g, b (Il QYU (xbaws Sligs; )3 09,5 5 55,5 s e spsedlS polis CllE gk cnl o o) 2 095
Y 0)8 gtz i 50 oSl £l ladigad (oxlans Sligasy (Sogll (lime et (gl sl 435 18 )0 0550 Slal> o e
oyl S8 4 S pe polie 99,9 9 Dlhgw; (Sl it Sl 00 S B0 (ng g 25 o paiges oliws Ly 9 (J3]
ool ool iz oS 5| anlllans e yolic G opns joliie

gy ilitee 6Lals 45 olic (fimre 45 an5 e (LS lond SLSE Cilie oo 53 St Sl usgie cale slaazdly

< ‘5” u}.._.n‘ml < rﬁﬁl_.‘bo J._Jd)f ool i JQLHJ..J[B 9 ‘BjLa.a u...?u B w).: LYl clale L’.))JTJ 9 ‘J.J)Ju...u ] 009 g_ajLn..uo

(S35 Jggmn) ol ! colgiol ciaio olSisls ¢ b gulio 0SLisls (6 25 ais-gal iils -
L)‘J'" 2 o Kiils sw)la,om 9 AS'*’JO (?Lm oaSasls ‘Cw)law bj)f )L,..idl.) -Y


mailto:S.behravesh87@gmail.com
mailto:S.behravesh87@gmail.com

Zn>Cu>Pb>Cr> JLli by an a5 ab awbxe dihaite Slga, 10 ju e Ol clale 1Sl .o < goudlgun

el cussay Cd
Sl ol 5 (S @l 035 arlne (o) 2050 polie sly (Fogll wuds (a3ls (Jol> slaosls Gulul 16y azmdd 9 Seony
6955 0¥ 535 dnalns 030,55 anlice yolic plo Sogll g 009 Lrsste Fogl] S slls ablaie Sliges) 15 pyeasls b a5
il Lyl ousy Blsgzge gl Ably o g 4Lblo (YL ) (g isd 3,5 5 e oS B0 e Lt 3 ils (s (ICF)

A (oS ) g owd S0 (69, 9 o preslS polic a5 Jl> o

e I3l ¢ oo Sligasy o 3l OYB ¢ Jlgie zl Sl o ool i gundS sbojly



J. Env. Sci. Tech., Vol 23, No. 7, October, 2021

Study of the Potential Pollution of Heavy Metals in Sediments of

Anzali Wetland Based on Sequential Extraction Technique

Samira Behravesh*
S.behravesh87@gmail.com
Alireza Pourkhabbaz?

Mohammad Ebrahimpour®

Admission Date: August 9, 2017 Date Received:September 10, 2016

Abstract

Background and Obijective: In present century, population growth, technology development and
agriculture development are causing environmental pollutions. Many pollutants are entering into the
environment by humans; one of the major environmental pollutants is heavy metals which enter to the
aquatic ecosystems. These elements are very stable and because of their toxic effects and accumulation
have a particular importance. Level of heavy metals in aquatic ecosystems like wetland by measuring
their concentration in water, sediments and organisms is considered. Sediments are the potential
source of contamination in aquatic environments and act as sink for pollutants. As forms of heavy
metals are varying to make different mobility, bioavailability and toxicity, the measurement of total
elements cannot provide the complete information of the characteristics of heavy metals. Therefore,
sequential extraction processes of elements of sediments have been developed.

Material and Methodology: In this study, concentration of cadmium, copper, lead, zinc and
chromium in surface of sediments at the southwest regions of Anzali wetland were studied by
sequential extraction process in four stages. Sediments were sampled from six sites by Grab sampler.
Concentration of elements in these samples was determined by Atomic Absorption Spectrophotometer
(AAS).

Findings: Average concentrations of elements in the sequential extraction method showed that metals
rates in the different fractions was: Residual > Organic Oxidation > Acid Reduction > Exchangeable.
In total, metals concentration in sediment samples of the southwest of Anzali wetland was:
Zn>Cu>Pb>Cr>Cd.

Discussion and Conclusion: Geochemical Accumulation Index (lg) was calculated for these
elements. According to this factor, cadmium pollution in this area was moderate (l4,=1.65). Other
elements had shown no pollution. Individual Contamination Factor (ICF) for heavy metals calculated,
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also. These results showed that lead and chromium had the highest bioavailability so they can be

dangerous for organisms.

Keywords: Anzali Wetland, Heavy Metals, Pollution, Sequential Extraction Technique, Surface

Sediment.
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2- Sequential Extraction
3- Grab
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3- Organic Oxidation fraction
4- Resistance fraction

bwg (o) 20590 Sloollim] (oldlyax Cobge 285 plox]
2 50 6,10 mages () JSE)as 5 s GPS oK o
00l 5y Slgay a5 Cuwl 009y oy Ly Jolds oK
aalllas 3590 Jol> wgai g ol boliee SouSy L ol 2
39 oll slym o ( Sl Bgy b o Slga, 28,5 18
o alST (K (53l Lansgi s 5 20,5 K25 31 (sleo
A osls yeue YY-mMesh Ul 5l

oo (o2l S8 (o9 b polie Clilé (punni
D e 1S9y e SllEcdile g Seslal sl
et ol SISl aalllae b )3 055 5 paeslS
Sl el Gy S e oS eslinal (Sl e Jz)
Lol wisn g5 5 polis Late & 0 5 So9ll 0502
Gl o ol (0F)cl Slsw, wilise clo i
03,5 ploxl S oo 5 4 gt gl

' Jols L ()

Wges 2 5l V10 e idu cnl 50 39z ge SIS (eIl sl
o (NHCHsCOO) agigel wlid 8-ML L iy,
Sls V0 IPM Gy b sl ¥ Ste 4 5 oS5 Yoo
5 d5zge Sl pogigel Slisl jpa> 0 b ws,S bl
&lp 20,5 ol JolS jsboay gy JoLS BB b s (250
9 100 TPM oy b baaiges ¢ Joloxo 51 Sliga, (g5l
b 5l S8 Jslome (s 0 Ggaiy 2l YN Sto o,
ol okl yo a8 S il jsee </FO M (3dgl 2o
A aiws Ja b (Jols lild o )8 e lam Slgw, 5 isu
Gl atlgice 5 00g G oy Sligw b o] JLasl
S9zge polic 4l )3 WS )13 ouiy Sldgrge wytws )3
0L yo W3S (o0 wgmme jlad st 5l A5 cal ye
a0 )lg dny Al ye 4 g A Hhake T L Sliges el o 0
T ailgus (Y

WLI5 500 (el JenSg 000 8- ML dadises 51 S5 52 4
del 0938 L) Y PH L Vs c/vo (NH,OHCL)

Loy Jols s 5,5 bglies SLlS o aslal (s

1- Exchangable Fraction
2- Acid Reduction Fraction




Y e (S 138y I YU Sl y (F393T iy (o

(YH)ao,S s

Sa 3l

L0954 e

-
Y 1 O

Obirayd olaw WAt Tl

ol F il az o Voo Gled o sy 5 S (VY

olSger

o Say
Aibere

610 pdigad ol @Ldl)» Cozdgo —) &

Figurel. Geographical position of sampling stations
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4- Muller
5- Background element
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Figure2. Cadmium percent in different fractions of sequential extraction
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Figure6. Chromium percent in different fractions of sequential extraction
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Tablel. The portion of natural and human resources in heavy metals of Anzali sediments
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Table2. Individual Contamination Factor for heavy metals
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Table3. Geochemical Accumulation Index (lge) for heavy metals
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Table4. Classification of Geochemical Accumulation Index (lgeo)
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Table5. The average concentration of heavy metals in the wetland sediments, sediments global standard and the

Earth's crust (ppm)
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