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%% 2 Muller #7258 2R

Table 2 Grading of geoaccumulation indexes

LR IEH (Igeo) 2 TG YRR
5¢Igeo<10 6 e Ty G
4<Tgeo<5 5 dR-BTETE G
3<Igeo<4 4 FESEES
2KIgeo<3 3 Hh At 3
1<Tgeo<2 2 SIERETC
0<Igeo<<1 1 RpE-hEsE Y

Igeo<0 0 P REES

LE:Igeo=log,(Cn/1.5Bn) ; 21, Cn JhIC R 52
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Table 3 Geological accumulation indexes (Igeo) and grades of heavy metal elements in surface soils

Pb Hg Cr Cd As Cu Zn
NI, = &)
Igeo 3% lgeo 38 lgeo 3k lgeo 3%t lgeo % lIgeo & Igeo 432k

w1 -0.34 0 1.14 2 -0.32 0 1.96 2 -1.12 0 -0.42 0 0.06 1

WI2 -0.51 0 0.25 1 -0.10 0 0.77 1 -1.19 0 -0.57 0 -0.52 0

WI3 -0.42 0 0.69 1 -0.07 0 0.77 1 -0.94 0 -0.38 0 -0.42 0

WIi4 -0.35 0 0.10 1 -0.13 0 0.18 1 -0.81 0 -0.42 0 -0.64 0

WIS -0.51 0 0.15 1 -0.07 0 0.18 1 -1.03 0 -0.39 0 -0.64 0

I Ell -0.38 0 0.74 1 -0.07 0 1.09 2 -1.10 0 -0.52 0 -0.51 0
EI2 -0.28 0 0.74 1 0.18 1 1.64 2 -1.10 0 -0.31 0 -0.04 0

EI3 -0.42 0 -0.14 0 -0.31 0 0.43 1 -1.26 0 -0.40 0 -0.73 0

El4 -0.47 0 -0.20 0 -0.16 0 0.83 1 -1.36 0 -0.41 0 -0.59 0

EIS -0.38 0 0.47 1 -0.24 0 0.27 1 -1.16 0 -0.55 0 -0.69 0

EI6 -0.81 0 -0.63 0 -0.55 0 -0.23 0 -1.03 0 -0.48 0 -0.86 0

WIl' -0.20 0 0.97 1 0.28 1 2.23 3 -1.19 0 -0.14 0 -0.18 0
WIl2 -0.65 0 -0.51 0 -0.03 0 0.64 1 -1.07 0 -0.35 0 -0.49 0
WII3 -0.41 0 0.00 0 -0.28 0 1.74 2 -1.22 0 -0.35 0 -0.50 0
wWIl4 -0.63 0 -0.71 0 -0.16 0 0.09 1 -1.01 0 -0.20 0 -0.50 0
WII5 -0.70 0 -0.43 0 -0.43 0 -0.12 0 -1.24 0 -0.53 0 -0.82 0
wIle -1.07 0 -1.95 0 -0.62 0 -0.60 0 -1.73 0 -0.94 0 -1.11 0

I EIll -0.57 0 0.05 1 0.60 1 0.99 1 -1.08 0 -0.25 0 -0.25 0
EIl2 -0.28 0 0.57 1 0.80 1 1.31 2 -0.83 0 -0.33 0 0.31 1

EII3 -0.48 0 0.42 1 0.29 1 0.99 1 -1.23 0 -0.31 0 -0.21 0

Ell4 -0.43 0 0.62 1 0.71 1 1.09 2 -0.83 0 -0.40 0 -0.15 0

EIl5 -0.70 0 -0.80 0 -0.31 0 -0.36 0 -0.92 0 -0.45 0 -0.79 0

Ell6 -0.78 0 -1.51 0 -0.10 0 0.09 1 -0.94 0 -0.65 0 -0.83 0

EIl7 -0.76 0 1.14 2 -0.46 0 -0.57 0 -1.21 0 -0.60 0 -0.95 0
WIII -0.67 0 -0.03 0 -0.52 0 -0.12 0 -1.34 0 -0.55 0 -0.88 0
WII2  -0.73 0 0.03 1 -0.48 0 -0.36 0 -1.08 0 -0.51 0 -0.79 0

m WIII3 -0.58 0 0.31 1 -0.22 0 1.71 2 -1.12 0 -0.46 0 -0.55 0
EIlll 1.10 2 3.15 4 2.46 3 4.72 5 -0.62 0 0.97 1 2.60 3

EIl2 -0.42 0 0.57 1 -0.18 0 0.83 1 -1.09 0 -0.43 0 -0.51 0

EII3 -0.73 0 0.00 0 -0.47 0 -0.12 0 -1.26 0 -0.51 0 -0.72 0
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Environmental geochemistry of heavy metals in surface soils within sewage
irrigation areas of Shijiazhuang City

LUAN Wen—lou', WEN Xiao—ya®, CUI Xing—tao', CHEN Yuan—yuan',

SONG Ze—feng', LIU Hong—wei', DU Jun', LI Zhen—ning'
(1.Institute of Natural Resources and Environmental Engineering, Shijiazhuang University of Economics, Shijiazhuang 050031, Hebei, China;
2.Sinosteel Engineering Design & Research Institute, Shijiazhuang 050021, Hebei, China)

Abstract:In this paper, the contents and chemical speciation of Pb, Hg, Cr, Cd, As, Cu and Zn in farmland
surface soils along three sections in sewage irrigation areas of Shijiazhuang City were investigated, and the heavy
metal pollution was evaluated. The results show that heavy metals (with the exception of As) of surface soils
along three sections in sewage irrigation areas of Shijiazhuang City have been concentrated in varying degrees:
the contents of Hg and Cd are high, and the average contents of heavy metals in the downriver surface soils
exceed their contents in the upriver and middle reach areas. Geoaccumulation indexes indicate that As in the
surface soils has not caused pollution, and Hg and Cd in the surface soils have caused mild—moderate degrees of
pollution in the surface soils, as evidenced by the arithmetic means of natural soils of Hebei Province. Chemical
speciation of Pb, Hg, Cr, As, Cu and Zn in surface soils is mainly in the residual form, and Cd is mainly existent
in exchangeable fractions and carbonate state. Cd has a certain degree of bioavailability and potential ecological
harmfulness.

Key words:sewage irrigation area; farmland soil; heavy metals; pollution evaluation; chemical speciation
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