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Environmental Quality of Soil Polluted by Thallium and Lead in Pyrite Deposit Area of Western Guangdong
Province
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Abstract: The environmental quality of soil polluted by heavy metals, such as thallium, lead, nickel, copper, zinc, cadmium et al, in pyrite
deposit area of west Guangdong Province were studied. The soil samples were treated HNO;—H,0,—~HCIO,—HF with microwave digestion, then
the heavy metals were determined by ICP-MS. It was found mining activities in the Yunfu area had caused severe environmental changes.
The concentration of heavy metals in the soil in pyrite deposit area was 35 times higher than that of the average background of soil in China
respectively. Using geo—accumulation index developed by Muller, it was found that pyrite deposit area in western Guangdong province is pol—
luted by five elements; The soil was seriously polluted by thallium and lead with middle or light polluted by copper, zinc, nickel, cadmium et
al. And the result on the soil profiles showed that the contaminations had infiltrated into lower layer soil, in particular thallium, ecological en—
vironmental was harmed severely.
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Figure 1 The sample sketch map of soil
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Figure 2 The sample sketch map of soil profile
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Table 1 The grades of Muller geo—accumulation index of trace element
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Table 3 Concentration of heavy metals in profile soil

Tl Ni Cu 7Zn Cd Pb
al AR AR AR AR A
mg-kg? mg-kg? mgoke? mgeke! mgokg! mg-kg!

Sample Depth/cm

i A
Al 0~2.0 7.31 28.36 5242 164.8 1.71 128.7
A2 2.0~4.0 6.21 26.52  50.63 92.68 0.92 52.61
A3 4.0~6.0 4.87 24.07 4740 71.84 0.86 29.30
A4 8.5~105 3.23 2346 4296 59.42 0.32 23.06
A5 14.5~165 2.13 22.55 54.64 48.99 0.44 2445
A6 28.0~30.5 1.60 19.18 37.02 61.21 0.44 29.90
A7 42.0~440 192 2337 79.81 61.87 0.70 43.19
A8 57.0~59.0 1.74 12.19  46.67 167.4 0.18 20.02
A9 74.0~76.0 1.68 2940 47.65 5496 0.12 20.19

i B
B1 0~1.0 15.36  20.96 49.8 113.9 0.99 591.2
B2 2.0~3.0 1153 15.98 26.9 50.9 0.68 319.4
B3 4.0~5.0 7.77 34.25 76.2 128.1 0.63 148.9
B4 9.0~10.5 5.00 36.08 127.7  251.8 1.32 58.85
B5 14.5~16.0 2.72 49.20 118.0  338.0 1.99 49.45
B6 29.5~31.0 242 87.31 151.2  214.1 1.93 94.20
B7 44.0~46.0 2.23 34.03 93.7 140.4 0.93 5191
B8 59.0~61.0 2.36 4432 269.7 129.0 1.48 95.77
B9 73.5~755 2.83 59.88 114.5 140.2 0.81 47.13

i C
Cl1 0~1.0 4.99 48.22  63.07 128.8 1.23 243.3
C2 2.0~3.0 428 3322  49.63 165.6 0.79 130.4
C3 4.0~5.0 229 1.64 3343 31.62 8223 0.75
C4 9.5~105 1.64 47.04 70.09 88.45 0.87 33.32
C5 14.5~155 233 46.95 75.66 1123 1.20 39.39
C6 29.5~31.0 2.48 46.76  73.23  66.94 1.28 164.1
C7 44.5~46.0 1.76 2891 5294 42.65 0.27 25.15
C8 60.0~61.5 2.11 19.29 3930 212.7 0.27 22.49
C9 73.5~755 299 20.76 4536  25.26 0.25 23.01
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Figure 3 The concentration of heavy metal and pH in the profile soil
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Table 4 Classification of pollution and geo—accumulation

index of trace metals

T
Depth/cm

Tl Ni Cu Zn Cd Pb

T A
A 10~2.0 4 0 0 1 3 2
A2 2.0~4.0 3 0 0 0 2 1
A3 4.0~6.0 3 0 0 0 2 0
A4 85~10.5 2 0 0 0 1 0
A5 14.5~16.5 2 0 0 0 1 0
A6 28.0~30.5 1 0 0 0 1 0
A7 42.0~44.0 2 0 1 0 2 0
A8 57.0~59.0 2 0 0 1 0 0
A9 74.0~76.0 1 0 0 0 0 0

T B
B1 0~1.0 5 0 0 0 2 4
B2 2.0~3.0 4 0 0 0 2 3
B3 4.0~5.0 4 0 1 0 2 2
B4 9.0~10.5 3 0 2 1 3 1
B5 14.5~16.0 2 0 2 2 3 0
B6 29.5~31.0 2 1 2 1 3 1
B7 44.0~46.0 2 0 1 0 2 0
B8 59.0~61.0 2 0 3 0 3 1
B9 73.5~75.5 2 0 2 0 2 0

I C
C10~1.0 3 0 1 0 3 3
€22.0~3.0 3 0 0 1 2 2
€3 4.0~5.0 2 0 0 0 2 1
€4 9.5~10.5 1 0 1 0 2 0
€5 14.5~15.5 2 0 1 0 3 0
€6 29.5~31.0 2 0 1 0 3 2
C7 44.5~46.0 2 0 1 0 0 0
€8 60.0~61.5 2 0 0 1 0 0
€9 73.5~75.5 2 0 0 0 0 0

TR+

+3#D 5 0 0 2 3 4
T+ 5 0 0 3 3 4
1B 5 0 1 2 3 4
+D 3 0 1 0 3 2
+HG 2 0 1 0 0 1
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