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A study of the origin of heavy metal anomaly in soil of Minhe-Haishiwan
area, Qinghai Province

ZHANG Qiao-gint, XIE Zheng-miao', JI Bing-yan®, ZHANG Ya-feng® and TANG Jun-hong!
(1. Hangzhou University of Electronics Technology, Hangzhou 310018, China; 2. No. 5 Institute of Geological and Mineral
Exploration, Qinghai Bureau of Geology and Mineral Resources, Xining 810012, China)

Abstract: This paper reports some results of multi-purpose geochemical mapping in Qinghai Province. Soil heavy
metal anomalies of such elements as Cd, Pb, Hg and Cr were detected in the narrow valley of Minhe and Haishi-
wan, along Road 109. The heavy metal anomalies exhibit features of relatively large anomalous area and high
thresholds of anomalous elements. The results of correlation analysis show that Cr is significantly associated with
soil constant components and negatively related to SiO,. Cr is slightly concentrated in the top layer of soil in ver-
tical section while urban areas have considerably higher level of Cr along the horizontal section. Cd is evidently
associated with organic carbon, but there exists no such obvious correlation between Cd and TFe,O;. Beyond the
soil depth of 80 cm, the content of Pb in the anomalous area is obviously higher than that in other areas. Pb
anomaly basically exists at the surface of the soil. Hg is obviously concentrated at the surface of soil, while in the
urban area it exists at the higher level. The results indicate that anthropogenic input is the main factor responsi-
ble for the formation of anomalies of Cd, Pb and Hg. The anthropogenic input increases the content of Cr in the
high natural background. Therefore, we must control and manage the industrial “three wastes” in the anoma-
lous area to prevent the expansion of the soil heavy metal anomaly.
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Fig. 1 Distribution of anomalies and arrangement of verification engineering in Minhe and Haishiwan
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Table 1 Geochemical characteristics of comprehensive anomalies

in Minhe and Haishiwan

km?
Cd 32 1.12 331.5 298.64
Hg 80 1.76 115.0 70.33
Pb 24 1.03 29.5 27.87
Cr 12 1.02 87.9 86.63
Cd Hg ug kg Pb Cr mg kg
Cr 7 8 10 12 13 14 15 Cd Hg
12
3456 16 17
18
13 14
100 m Hg
189 pg kg 238 pg kg Cd 292 pg kg
322 pg kg 15 Hg

17 pg kg 1
13 14 15
3a A
0~20 ecm
142~162 cm
Cd Pb Hg
0~134 ecm 0~142 cm 40~142 cm
Cr
3 Cr
120~142 ecm

Cr pH
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Fig. 2 Element concentrations of Minhe and Haishiwan horizontal profiles
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Table 2 Correlation coefficients beiween soil composition and heavy metals in the anomalous area
Cr Pb Cd Hg SiO, ALO; TFe, 05
Cr 1
Pb 0.570 *~ 1
Cd 0.476 ** 0.732 77 1
Hg 0.396 " 0.417 *~ 0.506 1
SiO, —0.433 " —0.146 0.091 0.167 1
ALO; 0.642 *~ 0.599 ** 0.563 ** 0.349 ** —0.140 1
TFe,0; 0.692 " 0.455"" 0.329 0.173 ~0.540 " 0.710
0.569 "~ 0.580 " " 0.676 "~ 0.577 " -0.072 0.420 " 0.284 1
a=0.01 N=54
Cr 22 Ag As Ba Be Cd Co Cl Cu Cr F Hg Mn
Mo Ni Pb Se Sb Th TI U V Zn
Cd 1999
TFe, 04 Cd Pb Cr Mn Cu Zn
Cd 56.57% ~83.76%
20% 2008b
2007 2008 Cd Se Hg As
50%
3 G 50% 1996
Cd
3
3a Pb
Pb
2009 1 B0 - 109
Pb 2
80 cm
Pb 80 cm Pb
Pb 3 Pb
Pb 2008b
Pb
Hg 2
3a 80
Hg
Cu Cr
2
Hg 4
Hg
3.4 -

Cd Pb Hg Cr
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