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Table 1 Contents of heavy metals in the soil of the Huafei River sewage irrigation region in Kaifeng

m B Cu Zn Cr Pb Cd Ni As
BE (mgkg) 44.62 200.99 58.83 22.69 1.70 7.01 26.28
JH (mg/kg) 27.46 ~ 68.53 175.52 ~236.62  4640~69.29  4.55 ~89.46 0.43 ~3.62 0.21 ~ 12.66 13.00 ~ 50.70
ZRAY (%) 2487 8.19 11.40 77.17 49.22 55.00 5331

HRME (mgkg) 24.10 71.10 66.60 21.90 0.10 29.60 9.70
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Table 2 Relative accumnulations of heavy metals in soil profiles

k) +HERE (cm) Cu Zn Cr Pb Cd Ni As
Pl 0-~25 29.06 28.95 27.12 35.12 32.08 33.55 49.66
25~ 61 22.97 23.93 25.44 23.68 30.22 28.36 15.22
61 ~ 102 25.73 22.59 26.12 21.14 9.44 3353 20.08
>102 22.24 24.53 2132 20.06 28.26 4.56 15.04
0-~21 2593 21.71 23.98 39.60 31.93 35.23 4223
P2 215~35 21.95 20.15 20.46 13.91 25.46 35.14 22.18
35~57 18.13 18.84 18.37 18.02 8.35 3.03 14.19
57~74 11.07 20.49 20.17 20.10 19.11 24.48 13.98
>74 2292 18.81 17.02 8.37 15.15 2.12 742
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Fig. 1 Vertical distribution of heavy metals in soil profile 1

ELREE (mg/kg) HEREE (mgke)
0 50 100 150 200 250 300 350 400 0 10 20 30 40 50 60 70 80 90
0~215 0~215
3 * 3
S 215-~35 E 215-~35
—Cr
X X
mH —=-Zn mﬂ
35~ 57 ®  35~57
- d — Cu g
_H
57~74 57~74
>74 >74

M2 REMELINNE 2 PHEESH

Fig. 2 Vertical distribution of heavy metals in soil profile 2
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Fig. 3 Relationship between contents of heavy metals in the soil and distance from the pollution source
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Table 3 Correlative coefficients of heavy metal contents with coexisting elements and soil properties in the sewage irrigation region

Cu Zn Cr Pb Ni As pH HHR it

Cu 1.0000

Zn 0.0362 1.0000

Cr 0.4267 0.0042 1.0000

Pb 0.0276 0.6006* -0.1450 1.0000

cd 0.4597 -0.0607 0.2274 -0.0604 1.0000

Ni -0.5933* 0.0821 -0.1810 0.0991 -0.3005 1.0000

As 0.6656** -0.4101 -0.0359 -0.3161 0.3636 -0.2631 1.0000

pH -0.6568** 0.0037 -0.4344 0.0433 -0.1706 0.3178 -0.5979* 1.0000

HPUR 0.0491 0.6546** 0.2760 0.3934 -0.2483 0.1902 -0.3695 -0.00833 1.0000

Bkt -0.4626 -0.3203 -0.4372 -0.4234 0.4684 -0.5171* -0.0129 0.1480  -0.6875** 1.0000

i 7 P<005 KTFEFE: 7 P<0.01 KFEEFE (r00s=0.5139, ro0;=0.6411); Fi¥iH%i4%<0.002 mm FHSHE.
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Effect of Sewage Irrigation on Content and Distribution
of Heavy Metals in Alluvial Meadow Soil

——A Case Study of the Huafei River Sewage Irrigation Region in Kaifeng City

HAN Jin-xian', MA Jian-hua®, WEI Lin-heng?
(1 Department of Environmental Economics, Shanxi University of Financial Economics, Taiyuan 030006, China;

2 College of Environment and Planning, Henan University, Kaifeng, Henan 475001, China)

Abstracts: Samples of fluvo-aquic soils in the Huafei River sewage irrigation region of Kaifeng City were
collected for determination of contents of Cu, Zn, Pb, Cr, Cd, Ni and As. The results indicated that sewage irrigation has
led to obvious accumulation of heavy metal in the fluvo-aquic soil; the average contents of Cd and As reached 1.70
mg/kg and 26.28 mg/kg, respectively, far beyond the second grade criteria of the national standard for soil quality.
Heavy metals entered into the fluvo-aquic soil from sewage and accumulated mainly in cultivated layer of the soil,
showing a decreasing trend in concentration with the depth of the soil profile; among the seven heavy metals, As
accumulated most easily in the cultivated layer. The contents of Cu, As and Cd in the soil were in linear correlation with
distance from the source of pollution. Correlative analysis indicated that the contents of Cu, Zn, Pb, Ni and As in the
soil were related to physical and chemical properties of the soil and contents of other heavy metals while the contents of
Cd and Cr in the soil were not.

Key words: Huafei River sewage irrigation region in Kaifeng, Sewage irrigation, Fluvo-aquic soil, Heavy metal

pollution



