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Abstract

Background and Objective: Spatial distribution of contaminants is essential for soil pollution
monitoring and maintaining environmental quality. Therefore this study was carried out for evaluation
of Cr and Ni concentrations in soil samples collected from around the Arak Il Industrial Estate in
2013 and preparing the zoning map of metals.

Method: After selecting 10 sampling stations within a radius of 5 km from the industrial estate, a total
of 20 soil samples were collected from topsoils and subsoils. Then some physical and chemical
properties of soil were determined. For determination of heavy metals concentration in soil samples,
using ICP-OES (Varian, 710-ES, Australia) when soil digestion was complete. All statistical analyses
were done by SPSS software, version 18.0 (SPSS Inc., USA). Also, the spatial distribution maps of
elements in soil samples were prepared using IDW method.

Findings: The results showed that maximum mean concentration of Cr in topsoils and subsoils
samples were found in sampling station Il with 15.50+£1.97 and 13.00+1.65 mg/kg, respectively, and
maximum mean concentration of Ni in topsoils and subsoils samples were found in sampling stations
IX and Il with 19.25+1.90 and 18.50+2.02 mg/kg, respectively.

Discussion and Conclusion: Comparative evaluation of Cr and Ni contents in different studied soil
samples showed that the mean concentrations of Cr and Ni in all topsoils and subsoils due to
implementation of environmental management of industrial units in Arak Il Industrial Estate and
minimal use of agricultural inputs such as chemical fertilizers and pesticides were significantly lower
than WHO permissible limits for soil contamination

Keywords: Soil Contamination, Heavy Metals, GIS, Arak 11l Industrial Estate

1- M.Sc., Department of the Environment, College of Basic Sciences, Hamedan Branch, Islamic Azad
University, Hamedan, Iran

2- Associate Professor, Department of the Environment, College of Basic Sciences, Hamedan Branch, Islamic
Azad University, Hamedan, Iran *(Corresponding Author)


mailto:s_sobhan@iauh.ac.ir
mailto:s_sobhan@iauh.ac.ir

AY

e S el Blybl S 50 IS5 g pg S polic @osxi w0

3 oom 4 IS e s Gl Gl polie 955 (rizmes
y Slisgy g o (o ) Slaplb e & Ol Jlozs
(A 5 V) ams e il

5 il wlio (o S b 0 aSpl 4 azgi b
5 Jdon Wy (] (2l (Gl mlio dex
5 Bt 5 Sk (i Slse 5y58 (g Ta psrinesl]
dlbze @b & ol ) plS e s i Sig oSl
50l o] g 5 laoe 4 K DIl alss el Wil o
Sly oz Slble &jso (na g 0ad (65,5laS DY gase
3 V) wles sl (e GLSLe 0594 5 Gl 0 (B slups:
I\

e S5l gz D)l oy 50 alllas (nuir eSS
alox 3l a5 cuul aidl plxl o Sy SlbI S o
s Mohammadi Roozbahani wlas « g -
5 e Sl3s Fogll s 4 G 4 (Y410) )5
asdlas (V) 5,5 pladl leal ¥ oojled  gaio dcgesce
ey p 4 s &S (VN F) ] Sea 3 SObhanardakani
pladl slgal ¥ o jlad saio dcgesme jo 8w I3l ‘_;oyi
4 Coms a5 (YY) Sarma 3 Deka adlas o¥) ws,s
Eastern s sl S o Ko olpls Sogll vy
5 Krishna adlas «((2) ws 8 pladl o lwgas Guwahati
S o S alils Sogll Jbj)l 4 a5 (Y- V) Govil
5 (V1) wsloy plwgas SllrsS )0 eio aihie S
4 Cos a5 (V- V) Adamczyk ¢ Jankiewicz asilae
3990 o, BLbl S o K olils cbile v,y
3,5 o Lal (YY) wis S aladl ol

9 ST o)lad (eio Syl )0 s mlio @ azg b
b Ghgsy ol Sy ool bame S (Sogll Jloz
Sl sladiges ;5 S5 5 095 polic soime (2] Bua
yolie oy adds ays ¢ oLl o Sl bl
ol azdly plosl VYAY Lo o

doddlo

oz 3l looun¥T aldss b plys taio slaclled 15
Che P b 5o s o Ml ) (S e D38
o3 Cedl 5 Sy Sl eRga Sl s Ll s,
s Iy e dlse 3 loduma bylie Sl (1) cul
Sl 0aiy aS el pl S ppe (Shy el 005y Sldgzge
s GLS o1 5k Jle o8 wlign oo |y iy Slogzse s
Gy O 09 45 Sel (e ) laiegy S S0 ol 4
FrSelr 9 LS cuds 5l cblis cnlply 0y saly>
gt d Oy sl adsl sel Sl gl Jlss g (Sl
(Yo V) el sl

Slge (Silsn 5l 2L Wiy S 0 paSiw Slpls Lise
anlllas 5,000 5l ol ()15 san¥T sosie &l b g 5,0k
i, Sy a ]y b Wy oo olwS olie § K l)ls
Sl (nl (Sab S8 oged 5 S @i bt
ooVl glpiedy oS lajlé (s (F) Sjle (502,
FB e ot wilg oo Cemsla e o Basle 5 b
e oy Sl ) gexd 4 hleS (g aje
5 Syd Shogar n 55l dae o gl (GYsb
Sals S ey e ld el (S gle s
RSy A 95y S sl dlge 4 Sy ol
slackle o (gwejr; ol glis )0 3ei 5 lie
9 Obel lp s30ite o (B)lse o lailinl a5l 5
ool es jo g il oy o) Slogzge ple
& placglas w8, e ol o )bl 4 55 1) S jlar e
mol wde Ca B g Sy Blad 5l o Ko l3le s, o
Sl zors 85 olse cdél jo w)ls 3525 S o b
4 S plal S galiwsan iz by (il 5ok
3)lse ol el sl 568 Jlomy S s o] 395 ()50
dgd i S 0 yolie ouyas Had ailil 4 wiles e
(F DY)

B by saS 59,5 cu L R eSS

Deben pladl She Cules o g bads bl (il




o2 g (gl

A9 olo 318 30 AF 0 losds (o § uxo (65919555 g pole AA

Wb i paie o slp sanany glbass (IDW) g,

Y
@bl JIBles VA Glales 5 508 @l silel A3l sl
5 oloebl jelite 4 4 Gjge pdy b ooliisl SPSS
alio 1y oSy —5pmli (5031 5l laosls 555 oy Jley
-aiged Golltunl (ym 2 990 polie il (1Sl
053 4 b by Jelos sl ggesl Sl sile
S50 polie cdale Xl anglae glpy (SSlo oot
o33l 5l clag Sl plejles dsein; b ladiged yo (o))
As G ol Sl oud gu)n sy s GlaigeSS
el s5lel gl 51 S e polie gezs p lagl it
0 oo3D) (olas LIS bl g3 (Sogeil o bl

A oolazuw!

i il
Scale =1:75,000 Ly, ©
,, - 3 G
- — — ( s @
0 0 1100 2200 3300 4400 e
s s

IR iy
RGB

Red: Band_1 @D
Green: Band_2 @D
Bue: Band_3 @

Gl paiges Grolimsl (1 ldl i Coxdao )y guai
Figure 1. Map of sampling stations
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Table 1. Physicochemical properties of soil
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Table 2. Chromium and nickel concentrations in top and subsoil samples
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Figure 2. Spatial distribution map of Cr in topsoil of the study area
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Figure 3. Spatial distribution map of Cr in subsoil of the study area
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Figure 4. Spatial distribution map of Ni in topsoil of the study area
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Figure 5. Spatial distribution map of Ni in subsoil of the study area
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Figure 6. Land use map of the study area
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