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Investigation of Heavy Metal Pollution in Soil and Wheat Grains in Sewage—irrigated Area in Sizhuangding,
Xinxiang City
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(1.College of Chemistry and Environmental Sciences, Henan Normal University, Xinxiang 453007,China; 2.Key Laboratory for Yellow River
and Huaihe River Water Environment and Pollution Control,Ministry of Education, Xinxiang 453007,China)

Abstract: A primary study was performed to investigate heavy metal pollution in soil and wheat grains in sewage —irrigated area in
Sizhuangding,Xinxiang City. The results showed that the concentrations of Cd, Zn, Ni and Cu in soil were 65.31, 1 196.64, 2 799.25 and 145.78
mg -kg™', and they were about 108.85,19.94 9.33 and 1.46 times of the value for target element in the National Environmental Quality Stan—
dard for soils, respectively. The concentration of Cr in soil was less than the limited value. The chemical fractions of Cd , Zn, Ni and Cu in soil
were also investigated. The results showed that Cd, Zn, Cu were dominated by iron—manganese oxides fraction, residual bound fraction and or—
ganic fraction with the percentage of 56.84%,78.24% and 57.70%, respectively. But Ni was dominated by iron—-manganese oxides fraction and
residual bound fraction with the percentage of 37.44% and 39.55%. Moreover, the present study indicated that the contents of Cd, Ni, Cr and
7n in wheat grains were 25.5, 12.98, 6.12 and 1.32 times of value of the China National Hygienic Standards for Food. It showed that irrigation
using wastewater resulted in the steadly increasing contents of heavy metals in soil which, in turn, contributed to elevated levels in grains.
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FARIIE HI/T 166—2004 #1747,

1.3 T8 pH ENE
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Table 1 Total heavy metals contents of soils from Sizhuangding sewage—irrigated area in Xinxiang(mg-kg™)

wz g TR R R S
7 ) 1 2 3 4 5 6 7 8 FHE bRk
Cd <0.6 4.30 14.25 44.39 58.72 125.95 73.26 73.78 127.82 65.31 45.56
Ni <60 140.11 310.88 905.71 102272 2 195.37 1 494.60 1379.06 2 124.68 1 196.64 708.54
Zn <300 1 888.48 177652 2 906.93 2 097.65 374575 3 025.51 3092.69 3860.49 2 799.25 736.16
Cu <100 40.11 43.82 98.91 125.16 285.55 156.48 161.26 254.92 145.78 89.43
Cr <350 89.21 76.24 128.29 111.54 286.44 149.51 163.69 212.65 152.20 69.46

<2 L% CdZn Ni.Cu Z B RIHE K E(n=8)
Table 2 Correlation of Cd,Zn,Ni, Cu in soil
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Ni 0.993% 1
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Figure 1 Speciation patterns of cadium in the Sizhuangding

irrigation area
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Figure 2 Speciation patterns of Ni in the Sizhuangding irrigation area

_-_A!_A_-_A_! L L

1 2 3 4 5 6
TR A
Wy sedets  MERmRERSS &4 B S-H A ks &4
OaPgaEIRRS

3 WEMFENSER Cu WSS H

Figure 3 Speciation patterns of copper in the Sizhuangding

| b |
7 8

irrigation area



2009 4£2 H

266 RSS2 T Sp LTS HE X 38 N /N2 8 4 T V5 YA il T o
100%r— M @ M@ MMM
g0, |
T 80%
il
= 60% |-
=
N
i 40% |-
]
E 0% | H [T [
0%
1 2 3 4 5 6 71 8
IR
M rrsefes  WRRIRERSS A S B S5 E D4 55
Of/IgEAEE0OkRAS

B4 HEMFENSER Zn WEES T

Figure 4 Speciation patterns of Zn in the Sizhuangding irrigation area
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Table 3 Correlation of Cd concentration and Cd speciation of
Sizhuangding sewage—irrigated soils
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Table 4 Contents of heavy metals in wheat grains(mg-kg™)

Wrg LR I
HE(ZZ0) 1 2 3 4 5 6 7 8 TE R
Cd <0.1 0.38 0.78 1.46 4.30 4.13 2.83 2.36 4.16 2.55 1.58
Ni <0.4 2.21 5.20 2.93 4.07 5.18 8.82 4.03 9.10 5.19 0.52
Zn <50 60.50 68.83 47.72 69.01 67.30 69.54 68.10 76.77 65.97 8.58
Cr <1.0 3.70 9.58 3.08 5.36 3.32 8.73 2.87 12.37 6.12 3.62
Cu <10 4.71 4.63 4.16 4.76 4.60 4.36 4.10 5.42 4.59 0.52

E:Cd. Cr T GB 2715—2005, Zn & AT GB 13106—91, Cu & AT GB15199—94, Nil {5 i 742 [E 1 iy TAERRIE P R st Erd N Fasbmife .

RS HommERNEFRESRENTRESREEEBREE. 11 pH ERIEXME(=8)

Figure 5 Correlations coefficients of wheat grains heavy metal and metal fractions from sewage—irrigated soils, soil pH(n=8 )

ANETEEE  HERESEAE il BRIREELS B B-AEE B AL RS BRI 5 pH
Cd 0.859%* 0.796* 0.256 0.840%* 0.872%* 0.611 0.097
Ni 0.632 0.683 0.023 0.606 0.617 0.695 0.089
Zn 0.720%* 0794+ -0.515% 0.790%* 0.813%* 0.697+* -0.101
Cu 0.314 0.309 -0.208 -0.007 0.445 0.086 -0.575
Cr 0.132 0.614 -0.133 0213 -0.036 -0.293 -0.295
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