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Abstract : The concentrations of heavy metalsin black shale and soil s derived from the black shalein central Hunan
Province, China, were measured usng ICP-MS technique The relationship between characteristics of the black
shale and the heavy metal contaminations of itsoverlaid soil wasinvestigatedin this study. The results showed that
the black shale was abundant in heavy metal s and the overlaid soil not only enriched with many heavy metal s, such
as, Cu,Cd,Cr,Co, Pb, Zn,Mo,Ni,V,U, Sn, Sb, Tl and Th, but also was contaminated by many toxic heavy
metals, such as Mo, Sb,Cd, U, Tl, Cu, V, Snand Th This study found that contaminationsof Mo, Cd, Sb, U
and Tl were very seriousin the study area Negative environmental impacts caused by such heavy metal s contami-
nations had been reported in many areas and demands more attention in the future
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Fig 1 Patternsof heavy metal concentrations of soils derived on black shales normalized to soil s developed on

basic igneous rocks (a) , acid igneous rocks (b) , sandstones (c) , and limestone (d)
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3
Table 3 The Igeo , @D and El values of heavy metals of soils derived from black shales digtributed in
Central Hunan and other regions of the world

Cu 0. 89(1) 0. 55(1) 0 57(1) 2 50(3) 0 77(1) 0 80(1)
Cd 2 86(3) 2 32(3) - 1 26(0) 2 58(3) 3 00(4) 3 30(4)
Cr - 0. 28(0) - 0.27(0) - 0 36(0) - 0.01(0) - - 0.57(0)
Co 0. 08(1) - 0 22(0) - 3 08(0) 1 88(2) - Q0 32(1)
Pb - 0.35(0) - 0. 46(0) - 1 07(0) 1 87(2) - 1.00(0) - 0.11(0)
Zn 0.29(1) - 0. 13(0) -3 27(0) 1 31(2) 0 94(1) 0 54(1)
Mn - 1 11(0) - 1 23(0) - 6 01(0) 2 04(3)
Mo 2 09(3) 3 56(4) 2 80(3) 3 04(4) 5 56(6) 2 62(3)
Ni - 0.17(0) - 0. 39(0) - 1 43(0) 0 75(1) 1 62(2) 0 18(1)
\% 0. 74(1) 0. 54(1) 0 72(1) 2 42(3)
U 1 22(2) 1 54(2) 2 64(3) 2 03(3) - 2 7(3)
Sn 0 70(1) 0. 48(1) 0 53(1) 0 50(1)
Sb 1 60(2) 1 44(2) 2 39(3) 4. 41(5)
Tl 1 40(2) 1 65(2) 2 05(3) 2 02(3)
Th 0. 53(1) 0. 48(1) 0 68(1) 0 35(1) - 0 24(1)
El 311 3 65 4. 49 7. 14 18 58 4. 50
(GD) 161 :1 2 3 4 5
6
31
(18] , Cu Pb zZn Cd (n=2)
, 114 2ug/g 8 2ug/ig 49 7Mg/g 1 58Mg/g;
( Se Cu Zn Mo
) As Ni V Cr Zn Cu Y, 28U g/lg 4 67Hg/g 332
(90% ), Hg Cd Mg/g 50Mg/g 105Mgg
[6.8]
, pH B cd
678 501( 2) , ,Cd
, 11 49 24 98,
Cd
32
[3.8.10] , ,
Cu Pb Zn Cd el
(n=156) 36619g/g054gg208ugyg
039 g/ g; (20 281 Sr Pb

2l 159119125 646 , (22 25]
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