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Quantitative Partitioning of Soil Selenium in the Selenium-Rich Area of

Northern Zhejiang Plain

XU Ming-xing, PAN Wei-feng, CENG Jing, MA Xue-wen
(Zhejiang Institute of Geological Survey, Hangzhou 311203, China)

Abstract: To clarify the contribution of different component of selenium is the basis for evaluation of the sustainable development and
utilization of selenium-rich soil. Xiuzhou district, where the soil is rich in selenium, was chosen as the study area, and its soil
selenium content was qualitatively separated as the natural background component and the exogenous component through cross-
validation of integrated geo-analysis and multivariate statistics. Subsequently, the contribution rate of the different component of the
selenium content was separated quantitatively using frequency distribution functions. The results showed that the natural background
component accounted for 90% in the soil selenium content and the exogenous component accounted for 10% , which indicated that the
land sources rich in selenium in Xiuzhou district has the potential for sustainable development and utilization.

Key words : selenium-rich soil; source identification; quantitative partitioning; frequency distribution function; plain in Northern

Zhejiang Province
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Table 1  Descriptive statistics of soil physicochemical properties in Xiuzhou district (n =1295)

5iH e/ MH RRMHE FH{E b2 A5 R A T SE )

/mg-kg ! /mg-kg ! /mg-kg ! (SD) (cv) /mg-kg !
Hg 0. 05 1. 65 0.28 0.16 0.59 0.16
Se 0.07 1.34 0.43 0. 08 0.20 0.28
Cd 0.07 2.28 0.21 0.11 0.54 0.15
Pb 19.70 94. 40 33.41 5.00 0.15 29.7
Ni 20. 50 49.40 36.13 3.56 0.10 34.5
R Se 0. 00 0.05 0.02 0. 00 0.27 /
AP 0.13 5.55 2.58 0. 61 0.23 /
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Table 2 Correlation between different soil selenium species (n=12)
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Fig. 4 Vertical distribution of soil selenium in Xiuzhou district
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Table 3 Principal component analysis for contents of selenium and other heavy metals

EH PIRFEAR ERE T I 3K
FRAEfE Tt RE T 22/ % TR % FHIEfE TR s 22 HRTTRE %
1 2.04 40. 88 40. 88 2.04 40. 87 40.87
2 1.42 28.49 69. 37 1.43 28.51 69.37
3 0.83 16. 66 86. 03
4 0.55 10.91 96. 94
5 0.15 3.06 100. 00
P E R R AR R
PCl PC2 PCl PC2
Hg 0.72 -0.55 0.70 -0.57
cd 0.49 0.64 0.51 0.63
Pb 0.94 0.02 0.94 -0.01
Ni 0.63 0.18 0.64 0.15
Se -0. 06 0.82 -0.03 0.83
3) AT AR e B PR B 0 A L. IS A

K FH Bz SR #hAH 52437 ( Pearson correlation ) R #5
PR S E S HEHE SR ' Z R R.
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P (P <0.05) M5, Rl &S Cd JER YA
o, FEIFART FIRITER (Ni BRI ) FE2 R EmRIT
£, A BN IC R HIR LR E.

*k4 REITEWEESHTEESESEHEXMIIR
Table 4  Correlation between contents of selenium

and other heavy metals in soil
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