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Pollution Assessment and Distribution Characteristic of Heavy Metals in Rice Paddy Systems Around Metal
Smeltery Area
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Abstract The transportation and accumulation characteristics of heavy metal Cu,Pb,Cd in soil and paddy rice grain around Metal Smeltery
in south of Jiangsu Province were investigated in this paper. The result showed that the heavy metals synthesis pollution index in research
area was grater than 3 and the pollution degree was over 5 levels, characterized by the severest category. Among each heavy metals, degree of
pollution was represented as a trend of Cd>Cu>Pb. The exceeding standards of Pb, Cd in paddy rice grain was more serious than those in
other samples. On the spatial dynamics of heavy metal transportation in soil of studied area, heavy metal in surface layer diffused from
southeast to northwest and transported to under layer. It was obvious that heavy metal tended to accumulate in paddy rice grain, with an
accumulative capability of Cu> Cd >Pb. Therefore, the pollution of heavy metal in soil could eventually threat food safety seriously.
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Figure 1 Sampling sites and land use pattern in the study area
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Table 1 The heavy metal Cu, Ph, Cd concentrations in soil, rice grain and pollution index in typicak polluted area
PI Pz Pz
pH<6.5 50
Cu/mg-kg 40 86.53 32.74~219.38 6.5<pH<7.5 100 0.71
pH>7.5 100
pH<6.5 250
0~20 ¢cm Ph/mg kg™ 40 164.43 33.03~674.5 6.5<pH<7.5 300 0.61 37.13 3.61~194.08
pH>7.5 350
pH<6.5 0.3
Cd/mg-kg™ 40 15.87 1.44~78.03 6.5<pH<7.5 0.3 51.99
pH>7.5 0.6
Cu/mg-kg™ 40 3.30 0.42~25.55 10
Ph/mg kg™ 40 3.24 0.04~18.25 0.2
Cd/mg-kg™ 40 0.64 0.01~3.5 0.2
PI=CilSi Pa=([ CilSi “max+ CilSi *ave}/2)1/2 Ci i mg-kg Si
GB15618—1995 i °
1 Cu.Pb
Pb.Cd € o
) GB2762—2005 Pb
16.2 Cd 32 Cu o (3] ,
o Cu.Pb.Cd 3 Cu.Pb Cd o
7.5% Cu ¢ Cu.Cd Cu.Cd
) GB15199—1994 Pb
60% 52.5% Ph.Cd Pb
4 ) GB2762—2005 o
o 222
2.2 - N
2.2.1 Avail-
Cu.Avail-Pb Avail-Cd 20~40 cm Avail-
o Cu.Avail-Pb Avail-Cd 0.759 P<0.01 .
0.792 P<0.01 .0.780 P<0.01
2, 0~20 cm
Pb
Avail-Cu 15 mg-kg™ Avail-Pb
50 mg -kg™ Avail-Cd 10
mg-kg™, 20~40 cm Cu.Pb.Cd . Cu.Pb.Cd
2
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Figure 2 Kriging maps of heavy metals in soil and rice
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Table 2 Correlation coefficients among heavy metals in soil and content of heavy metals in rice
Avail-Cu Avail-Pb Avail-Cd Total-Cu Total-Ph Total-Cd Rice-Cu Rice-Pb Rice-Cd
Avail-Cu 1
Avail-Pb  0.810%* 1
Avail-Cd 0.544 %% 0.552%* 1
Total-Cu 0.373% 0.324%% 0.633%% 1
Total-Ph 0.749%* 0.849%* 0.773%* 0.565%* 1
Total-Cd 0.307 0.633%* 0.849%* 0.817%* 0.587%* 1
Rice—Cu 0.547%* 0.451%* 0.411%* 0.177 0.598#* 0.239 1
Rice-Ph 0.718%* 0.543%* 0.554%* 0.470%* 0.799%* 0.453%* 0.532%* 1
Rice-Cd 0.648%* 0.590%* 0.940%* 0.671%* 0.817%* 0.803%** 0.468%* 0.718%* 1
3 Pb.
Table 3 Enrichment coefficients of heavy metals in rice Cd Pb
Cu Ph Cd Ph
/mg-kg!  3.29+4.37 3.24+4.52 0.64+0.90 [14]
/mg-kg”  86.53+56.26 164.43+136.08 15.87+16.52 : Ph
1% 4.46 1.72 3.93
Pb sl Cu Cu
Pb
0.01 Cd Cu
o Cd o
Total-Pb .
Total-Cd 3
Total-Cu Cu
Rice-Cu 0~20 cm
Cu.Pb,
Cd
55% 15% . 100%
3 5 o
Cu.Pb.Cd 3 7.5% .60% .
o 52.5%
o
o
= /
x100% Pb
3 3
pH Cu>Cd>Pb, Cu
o Pb
CusCd>Ph Cu Cd )
Pb o Cu Cd o
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