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Multivariate analysis of contaminants in paddy soils polluted by Dabaoshan
sulfur-polymetallic mines in the north of Guangdong
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Abstract: Soil samples were collected to investigate contamination degree in paddy soils polluted by Dabaoshan
sulfur-polymetallic mines in the north of Guangdong Povince. Principal component analysis (PCA) was em-
ployed to characterize the relationship among envionmental variables and determine spatial distribution of con-
taminants. The esults demonstrated that long-term wastewater irrigation resulted in depositing of wastes of
limonites, copper pyrites and Pb-Zn mines in studied paddy soils, which induced soil acidification and accu-
mulation of sulfur, copper; lead and cadmium. These contaminants were significantly correlated with iron and
calcium, while were poorly correlated with manganese and chromium. Moreover; elevated contamination trend
was revealed in the paddy soils with appoaching the contamination sources. PCA was suggested to be an effi-

cient multivariate analysis method of multiple soil contanination.
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Cr 121§ .Ca.Fe.Mn.Cu.Pb.Zn
16.0.1. 6.1.5.1003 04 .Cu Pb (P<<0.001), Cr
pH (P<0.05).
Y.cd Zn . Cr »  S.Cu.Pb.Cd Zn
,
1 .
Tab. 1 Soil characteristics contents of mineral elements and trace metals in sampled soil n=3
» w (z"kg D w (meke D
pH
sample point S Fe Ca Mn Cu Zn Ph cd Cr
1 2.240.1 205.0+16.1 111.3+1.6 25723+146.2 131.8+2.6 2751.8465 2 337. 6121 1092.4+44. 3 3.96+0.51 94.2+19.3
2 2.3+0.1 62.7+£0.6 110.74+2.2 1567.2431.3 331.8+6.6 1874.54+37.5 356.0£7.1 516.5£10.3 5.52+0.13 93.8+1.9
3 2.840.1 29.9+7.5 99.0+3.8 1224.8157.5 159.14+6.2 1054.3+71.9 341.0+11.3 833.1£52.8 3.791+0.36 136.1+22.6
4 3.6+£0.1 17.0£2.0 109.4%1.6 1458.0+172.1 260. 7+11.7 763.1£37.7 328.9+£5.0 337.8£28.9 2.69+£0.02 175.7+75.9
5 3.5+0.3 6.2+1.5 85.613.4 1037.4+103.7 145.4+6.1 640.9£75.5 279.0+£8.0  652.3£73.8 2.48+0.10 102.5+19.7
6 3.740.0 2.14+0.2 53.242.0 565.9+47.6  104. 81+4.2 447.1129.6 316.7+14.9 303.61+19.3 3.27+0.24 8.1F1.6
7 3.7£0.1 2.2+0.2 36.6+0. 5 723 2+36.5  105. 0£1.6 365.7£5.2  310. 7£10.6 199.1+4.4 2.91£0.02 85.3+0.9
8 4.240.1 1.0+0. 1 23.340. 1 805. 6+107.9 101. 4£1.5 290.4+13.0 277.7+£2.2  168.1£5.6 2.74+0.03 81.3£1.6
9 4340.1  0.740.0  26.243.7  920.6+138.0 108. 1+2.9  242.2426.7 216.9+2.9 157.9+17.3 2.27+0.02 96.7+23.4
10 4.5+0.1 0.6+0.0 19.84+0.3 1101.64+21.2 111.8+2.6 197.6+2.6 222.3+8.6 132.1+6.1 2.39+0.15 84.5+5.2
11 4.940.1 0.7£0.0 20.440.6 1078.24271.8 107.2+8.9 164.54+2.8 203.3+19.3 129.643.2 2.04+0.13 108.9+20.6
means 3.6 2.8 63. 2 1186.8 151.6 799.3 290.0 411. 1 3.1 103.7

cntrol 4.7+0.1  0.540.0 42.7+0.5 394.0£51.0  75.545.4 33.44+1.4 115043.4  31.6+0.4 0.3+0.0 169. 1433.4

P 0.034 0. 000 0. 000 0.000 0. 000 0. 000 0. 000 0. 000 0. 000 0.003
U limits 140 300 300 3.0 300
Chinese limits 50 200 250 0.3 250
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Tab. 2 Correlation matrix of soil characteristics mineral elements and trace metals n—33
item pH S Ca Fe Mn Cu Zn Pb Cd Cr
pH 1 —0.72"" —0.64”" —0.88" —035 " —0.8° —0.877" —0.8" —0.8 " —o0.10®
S 1 0.9 06077  0.19® 0.9477"  0.487" 0797 0557  —o0.02™
Ca 1 066" 039" 0.8  0.39" 073" 046" 0.16"
Fe 1 072" 0.797" o0.817" 0.8 0677 0.41"
Mn 1 0.477" 0.5777°  0.25@ 0.66 " 0.36"
Cu 1 0.6777" 0.8 076" 0.05™
Zn 1 0.63"7" 079" 0.20™
Ph 1 0.55"" 0. 14"
cd 1 —0.05™
Cr 1

D XA R FBARF, % &7 PO05 ** &7 POO0l; ***, &7 P<000L ns: £ P=005
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