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Status and Assessment of Heavy Metals Pollution in Paddy Soil Around the Spoil Area of Smeltery
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Abstract The contents for heavy metals of soil and paddy tissue were studyed by the soils and the paddy rice of samples were collected and
assessed with grade  criterion of GB 15618—1995 as benchmarks by the single pollution index and the integration pollution index in paddy
field with sewage irrigation of the spoil area of the smeltery. The results showed that the source of the heavy metals pollution in paddy soil o—
riginated mainly from irrigating the sewage of the spoil area and the paddy soil was on the heavy pollution level. Cu and Cd were the upper—
most pollution elements, its over—standard rates reached 100% and its maximum contents were 415.54 mg-kg™ and 6.87 mg-kg™, respective—
ly. The over—standard rates for As and Zn were 55% and 18% and its maximum contents were 71.99 mg-kg'and 503.31 mg-kg™ apart. How—
ever, Pb was not over—standard. The rice yield was reduced by 35%~70% while the rice quality was declined. And the heavy metal contents
both Cu, Cd and As in rice were all over the limiting criterion of standard for healthful food.
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Table 1 Hierarchical standard of soil pollution of heavy metals
Grade Comprehensive index Single pollution grade Pollution division Pollution index
P<0.7 P=<0.7
0.7<P,<1.0 0.7<P,<1.0
1.0<P,<2.0 1.0<P,=<2.0
2.0<P,<3.0 2.0<P,<3.0 N
P>3.0 P.>3.0 N
1.24 o 3
Cu.Zn.Pb, Cd. As
Zn  Pb.Cd.As Cu
Zn . Cd o
o °
. 2 mg-kg™!
Table 2 Contents of heavy metals in paddy soil mg-kg™
2 Cu Zn Pb Cd As
21 S 415.54 503.31 175.54 6.87 71.99
S, 102.31 72.63 42.65 0.33 38.21
Ss 301.39 295.99 153.87 2.34 40.91
211 Sy 296.08 183.35 115.25 1.62 34.64
2 S5 16936 13026 29.97 1.81 33.82
Cu Se 263.36 83.88 50.76 2.33 30.15
S, Cu S, 252.66 109.32 33.61 0.95 27.22
415.54 mg-kg"! 34.63 84 26642 7086 2934 096 2613
) Cu So 336.34 154.94 27.17 1.01 18.09
Sio 29091 60.96 22.45 0.88 17.12
S Cu
Si 206.86 39.11 19.63 0.39 17.01
206.86 mg-kg” 1724 - 26375 15192 61.57 1.77 30.37
S 76.23 54.77 24.80 0.56 14.01
Cu 102.31 mg-kg™ . 12 42 29 — 5.0
7Zn. Pb .Cd .As Cu o <50 <200 <250 <0.3 <30
11 Cu
102.31~415.54 mg-kg™ 1.3~54 1984 1-120. 4. 5
GB15618—1995 ’
Cd 0.33~6.87 mg-kg™
Pb 3 n=11
Table 3 Correlation r among heavy metal in paddy soil n=11
7n S, S, Cu Zn Pb Cd As
Cu 1
° Zn 0.694% 1
Pb 0.583 0.904** 1
2000 Cu.Zn. cd 0.672%  0916%%  0.786* i
Pb.Cd.As 199.02.79.88.160.8 . As 0.368  0.880%*  0.835%F  (0.885%* 1
0.83.22.17 mg-kg™ n=6 1 ok *



880 2009 5
2.1.2
4
0.25 o N
i Cu.Cd o GB
1354—1986 ( b
Cd.As 0.2.0.5
mg-kg™! Cd.As
0.26~1.40 mg-ke™  0.61~2.99 mg-kg™
Cd Cd
67 0.13~17.0 As 1.55~6.0 Cu
5 o 11.63~40.73 mg-kg™
11 Cu Cd Cu 10 mg-kg™ GB15199—1994
1 Cu.Cd 4
Pb.Zn . As 1
1 Zn S, S As : me ke
Table 5 Contents of heavy metals in rice plant tissue grown in
S1=Sg ! I paddy fields irrigated by sewage mg-kg™
/n Su As
Cu cd As
Pb 1
Zn  As Cu Cd S, 399.05 200.59 2354 1.76 054 026 3505 4.95 2.89
o Se 39164 1483 2324 11.63 588 14 12870 620 2.13
A ’ S, 224.02 119.08 27.85 7.54 226 099 16370 7.64 2.99
. Sy 328.53 147.60 11.63 7.13 204 034 5479 572 0.6l
Table 4 Integrated index of pollution P, for heavy metals
S, 42933 218.02 40.73 450 1.75 033 184.20 1422 0.77
in pacldy soils Sw  440.60 202.18 32.91 434 182 037 23150 12.96 2.40
Po  Pu Pn Pu P X Y P S, 4222320339 3533 2.12 111 031 24090 15.08 2.66
S 831 252 070 2290 240 737 2290 17.01 14522 5728 2119 172 130 052 168.60 647 0.74
S, 205 036 017 110 127 099 205 161 704 267 111 127 056 0077 — — —
Sy 603 148 062 780 136 346 780 603
S, 592 092 046 540 1.5 277 592 462 229
Ss 339 065 012 603 113 226 603 455
Se 527 042 020 777 101 293 777 587
S, 505 055 013 317 091 196 505 383
S 533 035 012 320 087 197 533 402
S 673 077 011 337 060 232 673 503
So 582 030 009 293 057 194 582 434
S, 414 020 008 130 057 126 414 3.06 . 2 Cu.Cd.As
528 076 025 590 101 264 590 457 Cu.
152 027 010 187 047 085 187 145
024 021 012 - 017 019 024 025 Cd\As A A
X Y :
2.2 - 1131
6 Cd
2.2.1 Cu As Cd Cu As

5 Cu.Cd.As

[12]
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6 N

N Cu. Cd.As

Table 6 Enrichment coefficients of Cu, Cd and As in rice root,

straw and grain

Cu Cd As
/mg-kg™ 245.55 0.98 24.85
1.53 5.68 5.97
0.72 2.44 0.38
0.11 0.58 0.08
Cd>Zn>Cu>As>Pb
o 6 CU. N
Cd As > >
[13]o
2.2.3
Cu. Zn
Cu
Cu. Zn
Cd
Cu.Zn
[10]O
S, Se~Si
2 025~3 750 kg+hm™ 3375 kg
hm? 2 km 5250 kg +hm™
5494.95 kg-hm™,
Cu.Zn Pb, Cd. As
35%~70%
3

Cu.Zn.Pb Cd.As
102.31~415.34 mg-kg™".39.11~503.31 mg-kg™.19.63~
175.54 mg -kg™.0.33~6.87 mg -kg™.17.01~71.99 mg -

kg™ Cu Cdo
2
Cu.Cd
1 100% As Si~Se
1 1
55% Zn Pb 18% 0%
11 S,
3.06~17.0
3
[14]
4
35%~70% Cu.Cd.As
11.63~40.73 mg-kg™.0.26~1.40 mg -kg™.0.61 ~
2.99 mg-kg™
Cd
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