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Abstract

Background and Objective: In this study, the sediments from Abbas Abad dam and two rivers
entering into it and a tributary river are chemically analyzed to determine the concentration of heavy
metals along with iron and calcium and their origin. The pollution intensity of river was also
computed.

Method: Sampling was carried out at 6 stations along the river in September 2013. In the first step,
the bulk concentrations of Iron, Calcium, Magnesium, Zinc, Copper, Nickel, and Cadmium were
determined. Subsequently, a 5 steps chemical partitioning technique was used to identify the
association of metals with different sedimentary phases.

Findings: Majority of the studied metals have lithogenic sources while a significant portion of Cd is
originated from anthropogenic sources. The result of chemical partitioning studies is well in
accordance with the pollution intensity computations. Cluster analysis dendrogram reveals that the
source for Zinc, Copper, and Nickel is oil, for Iron might be lithogenous, for calcium is biogenetic and
for Cadmium and magnesium is unknown. The pollution intensity has been presented by various
indices such as EF, lyon and lgeo. The two indices, namely lron and lgeo, are indicative of a non-polluted
environment for all elements except for Cadmium with low pollution. The results of these two indices
are in accordance with chemical partitioning studies. The results of the present study show that
application of EF in determination of pollution intensity is limited.

Conclusion: Considering the total concentration and its comparison with other indices, the study area
is not polluted and only an insignificant contamination with Cd is noticed.
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Table 1- Geographical location of the sampling points of Abbas Abad Dam and the surrounding river

o R I e
A Jols OYYOTFFAY" | YArsEs VY YE" )
S JBs OYYOFY,AOVHE" | YAYSIERYEA" Y
RWRJESR OYYHFY,-29F" | YAYEIEY,Ovar! ¥
5l syl sl duojl 9,5 o | OYYBIVN088" | Fovs YE Fav" t
LT el ilssg, OYYO VO, YAAE" | ¥ars  FAAYE" 0
Ao yus Aol OY YO FAYTAE" | Yavs sEY-AL" 14

Lo 3 9 A (A 0315 g o3 0335L 4y IS 0
ol dssed pods g g Sbibloe ol 5 ke a2 )0 ez
5 J=l5 i sl el Gupmnsinds Jiite olSylos]
2l plosl b aisal (59, sl Al ey (oliend SSES
Slad> po iy (alrond S8 ) e (1) (V)l3500)

el a5 4> O g (Y log0d)

oo Plaz 10 Laon] slass Jlo cysgase Jdo o
S 45 Wi Ol s pobo ala i azati o o ol
o 18 g cos | obT ele (Su b o o acgeme
ol 9 09, (oo 515 @ o l5ls (gLl (sl ooz oSy
bl gn a5l 485 Lae 09, 90 & bgyje i 5 oy
G0 g (S ilon 5 (o) Sl 4 Ly ladiges
g e T Loy ()lo,m asigad 3l Jd By, L) 5=



Y4y

ba g e 0 BgHCH

WY s 33 sl &L

R OAONE SO

b s e

by Bl A1
i &5 HCI

palia kg 4l b O bpe 2
Joi K HCI
AASISs L g8 st

S g Ly

1S 911 K 2 il 2 gt S5 g o

Ve ges U2

T e e oV B Sl 2

FUe

P JOTAK SRS H

o S L o o pe 203

Jlaji 5 HOIL oo e 00l gm0

e gl g o
e iy
AASBes L g,

AASBs L .8 i

|- ¥ " ' . | . o 1 oag . Y
(114 g Tl ) i e o | WIS s | Sl i

ASSBns L 5,8 ol

g

3550 o3l iz olfiws S (6 Sy el ax B liglesl jo Uas 555 51 B 2l eogs Lol Merk cs 2 Sl g yeml ST eg5 5l oolatul 590 slaul als

<ol 032 AAS(Varian Model Spetraa,200)oolaz.!

JolS @ 325 Jolyom log03
Chart 1-Decomposition process diagrams

dw ol (Slbjlezr sl g4zl s 5 aw 9929) (Su )b
SIS LS (5 oose) (S 62,5
(F) BB grio 60 5( 98 wdél g o5 )) 6,0
aie yo cble ol cle adlaie (oulid (o) LSl s
o Wl (o0 45 pgreolS 5l d 0Bl (oo Dguine
sle doe g )l50Ls sl ooy )kl sl wiland slaoss
b dle S alo 3 Gayb 5l u B L by o8
5 pe—elS 5l = ) olie pls adlead giie 5,38
Jis 4 el a8l e s e (s (papaslS
Sosdl g adlate Stifos Condy (elide (idls pslate
53UT 5 610 diged 0590 ;K00 SlilE LS 50 T 51 ol
1 el ] B 0 eaadS (0 YU el 4z S0
O Sl e 5 pendS Sl Sog T 151 0 sl oo
g 039~ o 2B Sl sl 3 (o) @ (Sl S eendS)

S5 oblace 5 K L polie by bl s
o5 500 4 Lol MV/SP 1531 o5 51 aolizal L b o)1 Lasls,
@bty o ezl ey Cole ol Jous
556 s ool olooriisy a3l s(lgeo) Jse
J3oz 5 08 (el (e polis (Fogll ot (BF)gozs
OV s o laski!

@ g Oluwlxo

o (5 ySoshl T olgs b g et Sl JolS 4y gl
Sloasllog) 5 o Slig) gl 60 paiged o) 7 )
2olie b bl ool aslio iz po bl ol 4 oo
olie polie &5 dasee (LiS (o) dmgy 9 Sz Slgw,
Sligns) 5 o) Ay Sl 5l poeodlS 5 (5950 FKioe e
oz b o Sl YL et o sl polie 5 Sl
SalS adez 5l 3ls vgg adlae j5 a5 il Sl )




ohes g (olé o

1¥AF ol 03599 o ) Juxo (55919555 g pole Yay

Siad oy g 3l 8 sl S ,0Cd sMn
Hy Sl (s a3l o2 ol s Wl ol L (sl e
S8 0 Lo [F0) o (o aiald )0 jaie 50 ol ez
oals) Caas e ez il Lide l)ls (—m as)ls
S8 asls SO ye e L I olge (a3 Ls)LON 5 (S5aee
S5l Slogas adhie ;5 35250 JT olye e o
4 aS cowladhie pwlid ey LEle Jdas ol g a5l
oy 3 kS (Sal agy s 5 93,5 (ca Slyss (g0
eSSl 5l 5 05 Sl ol ) el e Lolzanl g
S8 asls So ,0CUZN (i Lasla)NLew! Sl
ol gl (15 Liie o ng (53, pite 9 oy 930,00
@ oS ddhie wlid o Lile ol Cwad o 4y Wlgh o
Jomd @bloe opl <l 50 5 abl 0,5 oy Sl g0

MLLIBOM)A >_§u.’>u/ )JAC\J)}..QASMLI‘;JULSLQ

oS s el s O 5 Siom gle el 51 i
Q_m—l cdale s o L (VA sg0) Q.:J clale s
s 50 Ll g ioluST ol e s wilgs oo (Y10 0902)
S5 e Lol bl s, o e 4yl o
50 G5 Gl Sl 45 058 0 53500 g (0 sloailges
2 Sigm (ALl (lae dn eSS s 398 sl
Ol jedaie o (ol 45 ead (B pme lendgsy Slalllas
ol 3 Jrol (Fos T g aihane (Snify Condy (ol
9 SIS aged 3590 500 Il LS50 S cl ]
I ey 3yeme |y T il Gl bl a8 513 5L
A3l Uy gasdt a5 e 3blie ims 55 palSTols
o i 5 oS bl e alllne el 5 1) s o ol

a3l e (Sogll ablice o ol o S5 2,50
s i MVSP 58l o5 Lags o (gl g 56T gl

ROWI NSO TR S FYVR P VIPESS PRV

WP GhA
Cd
Fe
— mn
LOI
L Ca
Zn
Ni
Cu
.05 025 0 05 075 1
Fearson Coefficient

Of & (st SlaailB0g) 9 LT plas s Sligasy ) (i polics (glaiigs 5IUT o1 )F9,050-Y ylogas
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Table 2-The amount of elements in six station based on the geochemical index of molars and carbs
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Table 3- The amount of elements and their status based on aggregation factor
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Table 4- Comparative table of elements based on three indicators of pollution
gladliers | Foglaani pold | owb)S lmsldff pold | Jpolmsdlf osld |
el EF Lo lgeo
¥ FanTE -IY¥ . Cu
¥ Y ofoF . Ni
2 YIAY “/+q . Mn
V) VE/VY A Zn
oy Y /fY VYO VAR Cd
YA SV, % g Ca
N \ o[y 5 Fe




Yao

alo 5l B aS el Tl sl sl o s e
oolaiwl agl Clale (lgiay ey ey b g ot e Sl b
dslllas 050 adlaie —wlid o) el Sow 45 0lS o
cbale 5l asT poll pasls (uSe 4 5wl 1556 al b
e ol loants S ) bt paie b e
= oS Sl 50 o) (ool Ty 5 (Hls pga e aS
G?os_ﬂ Ll gl paie a4 Cons Lndd ddlais a5 o S

el Sl
Lo ol jloe ol g olie o laibwl ol 0 Jgo jo

0,5 )8 ooliiwl 8,50 (ST Olalllas j0 45 odd (g

o5 arli 05l Susl Sogll pgeslS jaie 4 Cos
ol 518 olaws SSi g asls g0 ol LEF) (Sodll
FRPRUE R Q—l =l s o)l Swlen o5 [ sl(esles
ol g0 b cole pliil ssjocins sihais axlllas 5 )50
@iy asld a5 Lz ol 5l 5 0l Sialealpolislgeo
(lge0) Jos (oloos555 a3l o0y e ai(lpoll) ol S

oo e il ool olendsss pasli ol
oyl Slsan op il il B oliand LS L g e

b o jlro Gyl 5 polic s laibi! oljmo-0 Jooi

Table 5- Levels of elements and their standard deviation
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