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Abstract To 1nvest1gate the impact of mining a(t1v1t125 dnd »gé'ologl(dl background on the soil environment, 156 soil samples were
collected from an agrieultural land in southern Youyang County, Chongqing. The content and pH of heavy metals in the soil were
analyzed, and the Nemerow index method was used to evaluate the pollution status of soil heavy metals. The source of soil heavy metals
was discussed using the principal component analysis/absolute principal component score ( PCA/APCS) receptor model. The results
showed that the soil Cd pollution was distributed in a planar shape, while soil Hg mainly appeared as point pollution. The medium-
severe soil pollution was mainly distributed at the junction of Tushi Town, Mawang Town, and Longtan Town, where the soil was
predominantly acidic and there was a higher risk of crop contamination; the indicator Kriging evaluation results showed that there was a
higher probability of soil contamination at the junction of the three towns and the northern part of Tushi Township. The results of the
PCA/APCS receptor model analysis showed that the sources of soil As, Cd, Cr, and Ni were mainly controlled by geological
background; soil Hg, Pb, and Zn were mainly controlled by mining activities; further, soil Cu was affected by both geological
background and mining activities. In addition, the agricultural activities were also one of the sources of soil As, Cd, Pb, Cu, and Zn.
The medium-heavy pollution of the soil in the study area was mainly caused by mining activities, while the heavy metal pollution of the
soil caused by geological background was mainly light pollution. This study can provide a theoretical basis for the safe use of land and
the prevention and control of soil pollution in typical regions.

Key words :soil heavy metals; geostatistics; receptor model ; source analysis; pollution assessment
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Table 1  Precision (RD) and accuracy (RE) quality monitoring

for analysis of each element in soil

E=N m RE/% Ei=tan n RD/%
Cr 12 2.1 Cr 40 1.20
Pb 12 1.6 Ph 40 1.16
Zn 12 1.3 Zn 40 0.12
As 12 1.4 As 40 0.41
Hg 12 1.2 He 40 1.66
Cu 12 2.5 Cu 40 1.13
Ni 12 0.8 Ni 40 _1.65
cd 12 1.2 cd 40 0.03
pH 12 0.9 pH 40 %036
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Table 3 Nemero index soil pollution evaluation level
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Table 4  Contents of heavy melal elements in soil
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Table 5 Matrix analysis matrix of soil heavy metals

JLE F1 F2
As 0. 907 -0.042
cd 0. 869 0. 085
Cr 0.772 0. 049
Cu 0. 436 0.519
Hg 0. 024 0.921
Ni 0.826 -0. 094
Pb -0.234 0.710
Zn 0.356 0.736
EULEEEENR(EN 3.476 2.441
J5 2% BTHR/ % 39.45 29.31

Fz6 Ry ath/ a3t ER S5 E(PCA/APCS) Zk4EE

Table 6 Component analysis/absolute principal component

score (PCA/APCS) receptor model

JLE ZMAEAY Sig. R

As C(As) =0.812 +7.176 APCS, +0.333 APCS,  0.000 0.908
Cd C(Cd) =0.019 +0. 174 APCSg, +0.001 APCS;,  0.000 0.873
Cr C(Cr) =9.322 +5.420 APCSy, +0.341 APCS;,  0.000 0.773
Cu C(Cu) =2.425+4.015 APCSy; +4.513 APCS;,  0.000 0. 820
Hg C(Hg) =0.021 +0.002 APCSg; +1.370 APCS;,  0.000 0. 896
Ni  C(Ni) =0.027 +4.230 APCSy, +0.040 APCS;,  0.000 0. 831
Pb C(Pb) =2.110 +0.445 APCSg, +12.006 APCS;, 0.000 0.911
Zn  C(Zn) =5.569 +0.428 APCS, +16.624 APCS;, 0.000 0.817
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