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Table 1 The contents of soil pollutants in anomaly area
KR RS - .
KB A% TiH As Hg Cr Ni Cu Zn Cd Pb
T (mg/kg)  4.71 ~40.31 14.65 ~32885.7928.31 ~197.37 10.46 ~88.5 10.02 ~153.55 33.04 ~449.82 0.016 ~1.186 15.97 ~219
I{E (mg/kg) 8.75 218.20 56.44 19.87 24.10 89.55 0.18 29.87
BRE ST ik
Glies brfefi 2 2.22 1390.24 15.09 4.77 11.34 40. 88 0.14 17.14
(mg/kg)
mREH 25.42 637.15 26.74 24.01 47.06 45.65 73.99 57.38
G (mg/kg)  5.77~13.09 15.15~759.6 32.65~94.5 14.63~79.27 11.09 ~262.7 38.65~387.5 0.06~0.964 15.83 ~140.7
(il (mg/kg) 9.67 65.16 61.22 22.26 23.54 73.63 0.17 27.83
T 7 ik
e brfEfiie 1.39 106. 69 15.02 7.55 29.58 46.08 0.14 17.11
(mg/kg)
SRR 14.40 163.73 24.53 33.90 125.70 62.58 84.61 61.47
JuE (mg/kg)  3.49~19.02 14.73~21.83 37.17~2.47 15.2~163.07 13.04 ~67.42 38.12~240  0.035~0.754 14.63 ~34.2
{H (mg/kg) 9.62 56.62 59.44 24.13 23.65 76.56 0.14 21.65
B 150 TN :
A i 2.55 44.81 16.35 12.25 7.86 30.16 0.09 3.77
(mg/kg)
BREH 26.48 79.13 27.50 50.76 33.22 39.39 66.12 17.40
T (mg/kg) 4.87~12.86 5.32~1233.12 27.2~148.8 10.74 ~43.54 11.44 ~133.02 39.1~180.72 0.047 ~1.798 15.35 ~364.9
{E (mg/kg) 8.73 72.87 51.54 19.23 19.68 66.34 0.14 28.82
WK 205 Tiff
ks brfefi 2 1.43 114.25 12.39 2.86 9.27 18.60 0.15 38.64
(mg/kg)
R A 16.36 156. 80 24.05 14.88 47.11 28.03 103.43 134.09
HE (mg/kg)  2.72~13.76  15.4 ~462.22  32.4~91.3 11.6 ~28.87 10.38 ~62.46 40.71 ~180.86 0.026 ~0.612 15.67 ~70.31
(il (mg/kg) 7.40 57.69 50.09 17.74 17.58 74.01 0.10 24.67
JUHT 102 e
U ! brlEfii 1.30 55.45 9.87 3.17 5.60 25.54 0.07 6.94
(mg/kg)
SRR 17.61 96.12 19.71 17.88 31.84 34.51 68.37 28.15

1 : Hg BEAE AR ne/kes,
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Fig. 1  Vertical profile curves of main heavy metals at all levels
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Fig.2 Nemerow index map of soil environmental quality in Henan province and its surrounding areas
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Investigation and Evaluation of Heavy Metal Pollution in Soil from
Zhengzhou City

YU Guang-xue, ZHANG Jin-zhen, WANG Ye, DING Li, FU Zhi-hu
(Henan Province Rock and Mineral Testing Center, Zhengzhou 450012, China)

Abstract: The heavy metal contents of 1014 surface soil samples from a geochemical survey (1 : 100000 ) in
Zhengzhou city and its surrounding areas has been determined by Inductively Coupled Plasma-Mass Spectrometry
(ICP-MS) and Atomic Fluorescence Spectrometry ( AFS). The single-factor index method and Nemerow index
method were also used to evaluate the content level and morphological characteristics of heavy metals, and the
distribution of their pollution. Analytical results show that the average contents of eight types of heavy metals are
below the critical value of soil category I in the environmental quality standard for soils and the content of heavy
metals decreases from the surface to the deep soil. In the 1000 km” testing area, first-class, second-class and third-
class soils account for 89.6% , 9.4% , and 1.0% , respectively, indicating good soil quality. In a few moderately
and strongly polluted areas, heavy metals exist in the forms of a residual, ferri-manganese oxidation state, which
were hard to migrate or use by plants and thus are not harmful to people and the environment.

Key words: soil quality; evaluation of heavy metal pollution; Inductively Coupled Plasma-Mass Spectrometry ;

Atomic Fluorescence Spectrometry
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