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Source Analys1s of Soil Heavy Metals 1}1 Agrlcultural Land Al’Ol'lnd the Mlnlng Area

Based on APCS MLR Recepton M/dél and Geostatlstlcal Metlfod "

ZHANG Chuan- hua WANG Zhong-shu” , LIU Li'" LIU Yanl . i & 1 2 ' )
(1L.Gotlege of Management, Chongqmg University of Technf)logy, Chongﬁllng 400054, China; 2. Chongging Insmule of Geology and Mineral Resources, Chongging 400042
Chma,ﬂ3 Chongqmg Institdte of Suryeying and Monitoring for Pl annmg and Natmql Rebources ,Chongging 401120, Chma)

Abstract In order toidentify the source of heavy metals in“the soil” ‘around & mmrhg area and provide effective suggestions for the prevention and control of regional soil
polluuon, 118 lop%ml samples (0-20 cm) were collected in the northern part of Wuli Township, Qianjiang District, Chongging. The heavy metal (Cd, Hg, Pb, As, Cr, Cu,
Zn, and Ni) “contents in the soil and soil pH were analyzed, and the spatial distribution and sources of heavy metals in the soil were studied using the geostatistical method and
APCS-MLR receptor model. The results showed that the content of heavy metals in the soil was significantly higher than the background value in Chongging; there was obvious
surface accumulation; and Hg, Pb, Cd, As, and Zn showed strong variation. The proportions of soil Cd, Hg, Pb, As, and Zn exceeding the risk screening values were
47.11%, 6.61%, 4.96%, 5.79%, and 7.44%, respectively, and the proportions of soil Cd, Hg, Pb, and As exceeding the risk control values were 0.83%, 4.13%,
0.83%, and 0.83% ; thus, the problem of excessive heavy metals in the soil was significant. Soil Cd, As, Cr, Cu, and Ni were mainly affected by soil parent materials, and
their contribution rates to the total soil elements were 77. 65%, 68.55%, 71.98%, 90.83%, and 82. 19%, respectively. Soil Hg, Pb, and Zn were mainly affected by the
mining of mercury mines and lead-zinc mines, with the contribution rates of 86. 59%, 88.06%, and 91. 34%, respectively. In addition, agricultural activities also affected soil
Cd and As contents. It is recommended to strengthen the safety monitoring of agricultural products and agricultural inputs, plant varieties with a low accumulation of heavy
metals, reduce the use of livestock manure, and grow non-edible agricultural products in areas that exceed the control value of heavy metal pollution risk.

Key words: mining area; soil heavy metals; APCS-MLR receptor model; source analysis; risk management suggestions
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Fig. 1 Bitmap of sampling sites in the study area
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Table 1  Descriptive statistics of soil heavy metal element contents

JLH

de/ME wRME SROALE JUPF-2 {8 PR ARAK ERKLIETRE K
Cd 0.09 11.44 0.32 0.34 1.05 3.05 0.28 1.21
Hg 0. 02 31.66 0.10 0.15 2.98 20. 04 0.07 2.14
Pb 23.90 3629. 40 35.30 41. 14 326. 61 7.93 28.10 1.46
As 3.21 142.71 8.05 9.20 15.39 1.67 6.62 1.39
Cr 31.80 149. 21 75.53 74.09 12.91 0.17 74.40 0.99
Cu 9.75 74.23 28.51 27.70 8.19 0.30 24. 60 1.12
Zn 44.75 6 680. 83 97.53 102. 52 600. 77 5.86 81.90 1.26
Ni 13.33 59.23 37.24 35.39 7.41 0.21 31. 60 1.11
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Table 2 Results of semi-variance function analysis of heavy metal elements in soil

L T Heafl HEMHE b A7 —
Ve 3 PR FIAREY (Co) (C, +0) [Cy/(Cy+C)] AF R /m R? RSS
cd BRI RS 0.25 0.95 0.26 9110 0.959 0.011
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Table 4  Soil heavy metal APCS-MLR receptor model

ZARHAL R Sig. TR S
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Cy; =7.959 x APCSy, +1. 180 x APCS,, +2. 030 0.876 0. 000 1.053

I FH A2 RS R T3S TR SR PR 4% - 3 7 4 Jm 1Y
SRTTECE LA 3. 13 Cd, As, Cr, Cu FINi
FEEZ 3] F1 W, 518k R 5950 77.65% .

68.55% . 71.98% ., 90. 83% H182. 19%, +3 Hg . Pb
N Zn FEZF] F2 B2, 51k K 505N 86.59% |
88.06% ., 91.34% . Wb, HABSRIE (F3) XF Cd F1 As



3504 7 A~ - 44 %

a{Cd)/mg-ke ! o(Hg)/mg-ke™!
) 0.83 12.39
0.62 4.87
0.45 1.92
037 0.78
031 033
‘ 027 0.15
023 0.08
0.19 0.06
0.15 0.05
&

(As)/mg-kg~! o(Pb)/mg-kg!

o
66.91 118491
3283 402,57
17.51 152,18
10.62 72.06
7.52 46.41
6.13 38.20
5.51 35.57

I 523 34.73 i

4.60 32.11 f

F
o(Cr)mgkg! ofCu)/me-kg-! J

“ 91.16

) 84.05

' 79.46
76.52

74.62

71.65

ﬂ 67.08
59.97

48.93

o(Zn)/mg-kg!

261391
: 1055.79
458.85
230.15
142.55
108.97
96.11
91.18

78.32 0

47.24
36.04
31.39
29.46
28.66
2832
27.53
25.59
20.95

e(Ni)mgkg!

49.77
43.05
3826
34.84
3242
30.68
2826
24.85
20.01

B2 tTEESEZESMHEFE

Fig. 2 Spatial distribution characteristics of heavy metals in soil
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