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Fig. 1 A schematic sampling site distribution

map of the study zone in Jiangxi
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Table 1 The chemical properties of the soils in the two polluted regions

pH cr SO%
(H20) (9/kg) (mg/kg) (mg/kg)
n=20 45 22.88 24.4 119.2
n=20 43 22.97 24.1 2553
1.3
BCR 3 [
4
Fe-Mn
2

Table 2 Sequential extraction procedure for heavy metals

16h 120 r /min

7.5 min (4000 r/min)

1.00009g 100 0.11 mol/L CH3COQOH 20 ml
0.1 mol/L NH,OH-HCI (HNO3 pH 2)20ml 16 h 120 r/min 7.5 min (4000 r/min)
30% H,0, 10 ml 85 1h
H,0, 10 ml 85 1h
25 ml 1 mol/L NH4;OAc HNO;  pH 5.0 16 h 120 r/min 7.5 min
25 ml
/
Cia (mg/L) Ci 104.7% 107.4% 111.6%
(mg/L) Vi GSS-5
Mo (ml) M; (ml)
Ri= M;- Mg W (9) 5
F  mg/kg)
Fi= [CViR)-CuaxRIW 2
(GB15618-1995) pH 6.5
pH Cd Cu Pb Ni
- K -
0l cr so”  Co, - 030 50 250 40 mg/kg 3
HNO;-HCIO,~-HF Cd + + +
Cd - 4 Cu 5 Cu Cd
ICP-AES ( 10 ( Cu Cd 255.11 mg/kg  1.27mglkg
) 176.49 mg/kg 1.26 mg/kg) Ni Pb
40 Cu Cd Pb
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Table 3 Concentration distribution of different forms of heavy metals in paddy soils of the two polluted regions

TCH R WX (n=20) V5HEX (n=20)
iz BRAM (%) wEmE P FE o /M BRRB (%) A2 CPIME EINI /M
Cu F, 60.57 53.33 88.05 248.2 33.70 98.68 56.70 57.46 251.21 11.11
F, 62.87 23.97 38.12 117.6 11.99 89.08 23.59 26.48 116.10 10.08
F; 45.12 58.18 128.94 257.6 57.08 57.05 52.80 92.56 287.04 39.86
Fy 59.30 14.19 23.93 74.13 11.55 35.15 6.81 19.37 40.27 7.45
Pb F, 79.76 1.61 2.02 6.89 32.14 0.58 1.81 3.59 0.75
F, 82.71 7.21 8.71 29.13 3.80 34.46 2.64 7.65 16.61 4.62
F; 45.16 4.00 8.87 19.88 3.99 21.73 2.00 9.20 14.14 6.60
Fy 105.66 13.47 12.75 62.43 5.39 67.15 5.70 8.49 30.44 0.00
Cd F, 141.68 1.20 0.85 4.58 49.01 0.45 0.91 1.89 0.36
F, 131.03 0.42 0.32 1.59 47.16 0.12 0.25 0.49 0.10
F; 106.23 0.11 0.10 0.44 0.02 33.28 0.04 0.11 0.17 0.05
Fy 89.80 0.00 0.00 0.00 0.00 67.10 0.00 0.00 0.01 0.00
Ni F, 49.54 0.37 0.75 1.89 54.41 0.68 1.25 2.81 0.47
F, 131.06 0.15 0.11 0.62 0.00 66.45 0.20 0.30 0.78 0.09
F; 37.76 0.52 1.37 2.92 42.20 1.17 2.78 5.38 1.50
Fy 21.84 1.61 7.38 10.50 56.54 4.82 8.53 27.25 243
W FrRVaa; Fumliliads; Famldbas: Folkilds.
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ARE JREE. WIEJREMTEAES) EERENL
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Fig.2 Percentages of various forms of Cu, Cd, Ni and Pb against their respective totals

in wastewater-irrigated and slag polluted regions
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Chemical Form Distribution of Heavy Metals
in Polluted Paddy Soils and Its Influening Factors

CHEN Shou-li'?, SUN Bo?, WANG Ping-zu>*, ZONG Liang-gang'
(1 College of Resources and Environmental Science, Nanjing Agricultural University, Nanjing 210095, China; 2 Institute of Soil Science,

Chinese Academy of Sciences, Nanjing 210008, China; 3 Yexu Agriculture Technology Extension Station, Taizhou, Jiangsu 225326, China )

Abstract: Distribution and forms of heavy metals in the topsoil (0~20cm) of polluted paddy soils around the Guixi Copper Smeltery, Jiangxi
Province, were investigated. Using the sequential extraction procedure, four fractions of Copper (Cu), Cadium (Cd), Nickel (Ni), lead (Pb) were
determined in soils collected from two kinds of pollution regions, i.e. slag polluted region (SP in abbreviation) and wastewater irrigated region (WW).
The paddy soils in the research area were polluted mainly by Cu and Cd, and the pollution level was higher in SP than in WW. The mean contents of
soil Cu, Cd and Pb was higher in SP than in WW, but that of Ni just contrary. In the surface soil layer (0 ~ 20 cm), Cu was dominated mainly by the
fraction of organic-matter-bound Cu; Cd by exchangeable and carbonate bound Cd; Pb by organic-matter-bound and Fe/Mn-oxide-bound Pb; and Ni
by mineral Ni, i.e. residual Ni. The proportion of available fractions of soil heavy metals followed the sequence of Cd>Cu>Pb>Ni. Besides,
obvious correlations between various fractions of soil heavy metals, suggesting consanguinity of these metals. Soil pH influenced the distribution of
soil Cu in WW, as well as the exchangeable and carbonates bound Ni in SP. However, soil organic matter content showed less influence.

Key words: Heavy metal, Paddy soil, Chemical forms, Fraction, Influencing factor



