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Ecological Risk Assessment of Soil Heavy Metals in Riparian Zone of Kerulen River
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Abstract: The ecological risk of soil heavy metals( As ,Cd,Cr,Cu,Ni,Pb and Zn) along the riparian zone of Kerulen River was assessed
by using the index of geoaccumulation and the potential ecological risk index proposed by Hakanson. Results indicated that the average
concentrations of seven heavy metals including As ,Cd ,Cr,Cu Ni,Pb and Zn were 117.71.,266.7 ,0.64 ,2.07 ,2.12.5.38 and 55.95 times of
the background values, with an order of Cd>As>Zn>Pb>Ni>Cu>Cr, indicating high accumulation of As, Cd, and Zn in the soils. The index
of geoaccumulation was Cd >As> Zn>Pb> Cu> Ni>Cr, and the potential ecological risk index was Cd >As>Zn>Pb>Ni>Cu>Cr. The combi-
nation of the comprehensive pollution coefficient and the potential ecological risk coefficient showed that the studies area was at a higher
pollution risk level, with the most pollution at Keerlun Su. Both As and Cd were the priority pollutants in the studies area.

Keywords: heavy metal; riparian zone; Kerulen River; risk assessment; index of geoaccumulation; potential ecological risk index
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Figure 1 Soil sampling map along riparian zone of Kerulen River



2128

YISt Y S 34EE 111

RO AL RS A PR A 477 1 IKA C-MAG
HP10 HL# A/ it o + 3985 4 )& (As \Cd \Cr ,Cu \Ni,
Pb.Zn) EHiFNZE N AR K A 248 5%
VRZEA ) P B A S0 2 R T >R P R 5 25 5
FRE S G (ICP-AES6300, 35 [El $4 L2 7] ) A5l
(HJ/T 350—2007 ), S8 b4 A AR S AT I C— DI E
SEATRE B R IR 22 VE I AE 5% LA, e Be A
8o AT I A ERYE P E R R A BT
HEY) T (GSS-2 . GSS=T) #4743 M7 i s 45 il , EAR A
DU AERR B WL 1, Jnds DGR A4 FR 1 HI/T 92—
2002 MYEEEK , R 45804 pH B L) pHS-3C Bk
% pH 2 OK LB ek 5:1), rill pH {E#53 R
25 C T ARMEM . FIF SPSS 19.0 il Origin 9.0 X} 54
AT T AL HL
F 1 NBRHRR A HEERE

Table 1 Detection limit and accuracy of analysis method

iz PeRS oA [5%/ paCl & A pr e
nm mg-kg % 2= (RSD ) /%
As  193.696 2 96.6~104.3 3
Cd 226.502 0.1 90.2~117.2 4
Zn 213.856 0.1 87.5~111.7 3
Pb  220.353 1 96.3~109.5 3
Cu 324.754 0.1 90.1~113.3 5
Ni  231.604 1 88.2~119.7 5
Cr 267.716 0.4 97.4~107.1 6
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Table 2 Grading criteria of index of geoaccumulation
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Table 3 Grading criteria for C;.C,, E; and RI
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Table 5 Index of geoaccumulation and its classification of

seven heavy metals

i B P ROME Rk b2 o ok
As 10 61965 55002 6.6832 05119 6  H=E
cd 10 739 67248 84838 04689 6  HTE
Cr 10 -1254 -1657 -0777 02212 O I
Cu 10 04058 -0293 091 04309 1 RpF-h4%
Ni 10 03781 -023 12876 06013 1 #ppr—rhsg
Pb 10 17981 11599 24855 03533 2 rhég
Zn 10 51281 44895 62908 04884 6 HUE

&6 MWRMRIBH A PINER (%)

Table 6 Frequency of geo—accumulation index grades(% )

— —
HEIE T EP%%% f'?i 9;;; AR 9%‘%&; jflgf
As 0 0 0 0 0 0 100
Cd 0 0 0 0 0 0 100
Cr 100 0 0 0 0 0 0
Cu 30 70 0 0 0 0 0
Ni 40 40 20 0 0 0 0
Pb 0 0 60 40 0 0 0
Zn 0 0 0 0 0 50 50
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Table 4 Heavy metal content and pH values in soils from studied area(mg-kg™)

Ni IR V22, UIE SR Cu A1 Ni 7EIX

A /M LoNL! FEE LRI IES R AR TGRS E
As 760.40 2 664.80 131838 559.97 042 112
Cd 15.39 52.09 25.87 10.43 0.40 0.097
Cr 29.01 53.38 38.81 6.49 0.17 61
Cu 27.66 63.70 46.86 13.70 0.29 22.6
Ni 28.07 98.50 57.11 24.42 043 269
Pb 87.14 218.41 139.80 36.97 0.26 26
Zn 2/500.10 8 714.00 4151.20 1792.58 043 742
pH {4 7.10 8.40 7.70 0.44 0.06 —
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Figure 2 Spatial variation of single pollution index
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Figure 3 Spatial variation of comprehensive pollution index
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Figure 4 Spatial variation of monomial potential ecological

risk factor
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Figure 5 Spatial variation of potential ecological risk index
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Table 7 Pollution of seven heavy metals evaluated by two methods

ZIWIRES As Cd Cr Cu Ni Pb Zn
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