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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, zine, 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 [8]-
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Table 2 Heavy metal concentrations and pH 3
in soil of mining area surface mg-kg™
Tl Pb Cu Cd Zn Ni pH 3
@ 15 656 32 1.9 368 26 3.30 ’ A
@ 16 563 49 1.7 847 24 3.87 °
©) 20 640 56 1.9 463 25 3.16
@ 4 187 53 13 100 28 513 15 em 4 cm,
®

2 89 57 0.2 79 14 5.78
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Table 3 Concentration of heavy metals in profile soil
Tl Ni Cu 7n Cd Pb
Sample Depth/cm / / / / / / ’
mg-kg"! mg-kg”! mg-kg! mg-kg! mg-kg! mg-kg ’
A N o
Al 0~20 731 2836 5242 1648 171 1287 - .
A2 20~40 621 2652 5063 9268 092 5261 15 & B
A3 40~60 487 2407 4740 7184 086 2930 A C
A4 85~105 323 2346 4296 5942 032 23.06 E
A5 145~165 213 2255 5464 4899 044 2445 &
A6 28.0~30.5 1.60 19.18 37.02 6121 044  29.90 B
AT 420~440 192 2337 7981 6187 070  43.19 ~ 5
A8 57.0~590 174 1219 4667 1674 018  20.02 L
A9 740~760 1.68 2940 4765 5496 0.2  20.19 0 , , , , , ,
B 0 20 40 60 80
/em
Bl 0~10 1536 2096 498 1139 099 591.2
B2  20~30 1153 1598 269 509 068 3194 90 - - A
B3  40~50 7.77 3425 762 1281 063 1489 ‘o B
B4 9.0~105 500 3608 1277 2518 132 5885 A C
B5 145~160 272 4920 1180 3380 199 4945 w0
B6 29.5~31.0 242 8731 1512 2141 193 9420 ol
B7 44.0~460 223 3403 937 1404 093 5191 §
B8 59.0-61.0 236 4432 2697 1290 148 9577 30
B9 73.5~755 283 5988 1145 1402 081 47.13
C 0 , , , ,
Cl  0~1.0 499 4822 63.07 1288 123 2433 0 20 40 60 80
€2 20~30 428 3322 4963 1656 079 1304 fem
C3  40~50 229 164 3343 3162 8223 075 300 g
C4 95~105 164 4704 7009 8845 087 3332 o B
C5 145~155 233 4695 7566 1123 120  39.39 B -+ C
C6 29.5~31.0 248 4676 7323 6694 128  164.1 i”
C7 445~460 176 2891 5294 4265 027 2515 £ 150 b
€8 60.0~61.5 211 1929 3930 2127 027 2249
€9 735~755 299 2076 4536 2526 025 2301 3
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/em
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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

Depth/cm

Z

o
s

7Zn

Cd

Pb

A
A 10~2.0
A2 2.0~4.0
A3 4.0~6.0
A4 8.5~10.5
A5 14.5~16.5
A6 28.0~30.5
A7 42.0~44.0
A8 57.0~59.0
A9 74.0~76.0
B
B1 0~1.0
B2 2.0~3.0
B3 4.0~5.0
B4 9.0~10.5
B5 14.5~16.0
B6 29.5~31.0
B7 44.0~46.0
B8 59.0~61.0
B9 73.5~75.5
C
C1 0~1.0
€2 2.0~3.0
C3 4.0~5.0
C4 9.5~10.5
C5 14.5~15.5
C6 29.5~31.0
C7 44.5~46.0
C8 60.0~61.5
C9 73.5~75.5
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