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Tab 1 Desriptive satistics of heavy metal concentrations in the Jinchang urban soils
As Cd Co Cr Cu Ni Pb Zn
62 0. 30 17.1 333 1225 79 4 201 68 3
189. 8 593 195 6 854 6 103209 6102 1 148 6 259 2
139 082 344 66. 4 473 4 276 4 316 102 4
309 111 58 9 197. 4 1226 3 910 3 40 3 118 0
455 1 04 44, 2 244. 0 2293 4 1258 5 27.9 45 8
147 % 94 % 75 % 124 % 187 % 138 % 69 % 39%
285 375 126 162 337 274 2 76 1 56
7. 54 16 52 1 47 1 49 11 12 9 43 7. 96 235
(8] - - - 26 42 25 48 118
(241 - - 13 57 34 39 17 103
(5] - 094 - - 16 - 90 59
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Fig 2 The distribution map showing spatia variation of il pollution by heavy metals
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Tab 2 Correation between different coefficients of availability of heavy metal
As Cd Co Cr Cu Ni Pb Zn

As 1

cd 0. 195 1

Co 0. 220 0732 1

Cr 0. 006 0. 048 0 477" 1

Cu 0. 356 0 703" 0735 - 0 053 1

Ni 0 667 " 0 281 0 624" 0 456 " 0. 461" 1

Pb 0.548 " 0715 0.432° -0 238 0. 630 " 0. 180 1

Zn 0.362" 0. 665 " 0.440 " - 0. 068 0 442" 0 132 0 812" 1
*x 001 * 0 05

Tah 3 Matrix o principle component analysis lcadings of heavy metals of Jinchang urban soils
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1 2 3 1 2 3
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Mining urban soil pollution : concentrationsand patterns of
heavy metals in the soils of Jinchang, China

LIAO Xiao-yong, CHEN Tong-bin, WU Bin, YAN Xiulan, NIE Canjun,
XIE Hua, ZHAI Li-mei , XIAO Xi-yuan
(Center for Environmental Remediation, Institute of Geographic Sciences and
Natural Resources Research,CA S, Beijing 100101, China)

Absgtract :Asis known, urban soil has an important effect on the urban sustainable devel-
opment ant its conteminations have been paid more and more attention To investigate the
impact of mining activities on soil contamination and environmental risk , the present study
was undertaken as a preliminary survey on an urban scale in Jinchang, Northwest China
Because of mining and smelting, the soils were severely contaminated by Ni and Cu, 70 %
and 57 % of which in samples exceeded the limit values (GB15618 - 1995 II1). The soil
contaminated areas with Ni and Cu were estimated to be 26 and 24 km* , respectively. Cd
and A s concentrations in urban soil s exhibited the anthropogenic induced i ncreas ng val ues
around industrial districts and tailing pools Fortunately, the values were in most cases
below tolerable values of il in the resdential areas The Cr contaminated soils were
mostly distributed in places near tailing pools and mining areas

According to the results of statistical analyss, heavy metals were classfied into three
groups: 1) Co, Cu, Cd, Pband Zn; 2) Asand Ni; and 3) Cr. The major sourcesfor the
heavy metal contamination in Jinchang city are released from the smelting industrial dis
trict to the east of the city, tailing poolsto the north of the city and mining district to the
south west of the city, to which the highest concentrations of heavy metals are generally
located Based on heavy metalsin the soilsinvestigated, the results of Nemero index as
sessment suggested that the health risk in the resdential areas seemsto be of minor impor-
tance However , direct ingestion of soil and inhalation of dust coming from serioudy con-
taminated areas may contribute largely to the accumulation of heavy metals in human
bodies

Key words:mining city; soil ; heavy metal ; pollution; assessment



