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Evaluation of Soil Heavy Metals Accumulation in the Fast Economy Development
Region
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Abstract; Evaluation of soil heavy metals accumulation was studied in Kunshan City, a typical region of the fast economy development
region in China. 126 soil samples were collected and analyzed, and evaluation indexes of soil heavy metal accumulation, which
including total concentration of soil heavy metal index (THMI) , soil available heavy metal index ( AHMI) and fractionation of soil
heavy metal index (FHMI) , were established, and the heavy metal accumulation conditions of soil in this region were also discussed.
Results showed as follows: the spatial variability of THMI was relative lower, with a mean value of 42. 57% , whereas strong variability
was found in AHMI and FHMI ( especially active fraction of soil heavy metals), with the average value of 82.75% and 77.83% ,
respectively. Judging by each index reference standard of C Horizon, THMI was low-grade with a mean value of 1. 01, while the AHMI
and FHMI reached to medium accumulation and serious accumulation, with the average values of 2. 46 and 4. 32, respectively. The
synthetic accumulation index of soil heavy metals (SHMI) was 2.56, reaching to medium grade level and with strong variability.
21.54% land area was in low-grade accumulation and 54. 70% land area was in medium grade accumulation, while 23. 76% land area
was in serious accumulation under SHMI evaluation system. All the accumulation evaluation indexes in livestock breeding zone were the
lowest, while the indexes in the smelting and plating zone were the highest, but the indexes difference between two zones were
unobvious. There were markedly differences in soil types, which the accumulation indexes in Wushan soil were significantly higher than
those in Huangni soil and Qingni soil.
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Table 2 Total variance explanation and component matrix of

1 Y /mg - kg !
Table 1 Content of soil properties, total concentration, availability and fractionations of heavy metals in soil in C Horizon Kunshan City/mg - kg ™'
Cr 87.73 +8.88 ). 229 £0. 034 0.019 £0. 004 0.546 £0.044 2.330 +£0.359 84.83 + 8. 824
Cu 31.49 £6.89 2.370 £0. 684 0. 040 =0.017 0.389 +0.077 1.434 +0. 185 29.63 +6.816
Ni 42.50 £0.80 0.909 £0. 160 0.372 £0. 055 1.272 0. 196 1.796 +0.299 39.06 0. 458
Pb 34.53 £1.65 1.588 +0.269 0. 102 +0. 026 0.864 £0. 102 6.942 +£0. 847 26.62 +1.352
Zn 85.24 +3.19 4.243 £0. 591 0.111 £0. 055 2.352 +0.432 1.252 +0. 348 81.53 +2.819
Cd 0. 179 +0. 022 .031 0. 005 0. 003 +0. 000 0. 024 +0. 004 0.010 +0. 002 0.142 +0.023
+
2 /mm

contamination evaluation index of soil heavy metals/mm

1

i

N

W,

i

2i

= C/S,,

P

YT

(1)

n P, B,
In 4 Py B,
W, 4, b, B,
Wi, 4; P, B;
W A, P, B,
3 [18]

Table 3 Criterions of multiple pollution grade of soil heavy metals

1 P<0.7
2 0.7<P<1.0
3 1<P<2.0 ’
4 2.0<P<3.0 N
5 P >3.0 .
2
2.1
K-S . Ni

(Sig. >0.05),

, ad (CV >0.5, 39 ),
, Cd .
. (GB 15618-
1995) ,

s Cd.Cu Ni 7Zn 4

, 19.05%.
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Table 4 Descriptive analysis of soil heavy metal concentrations in Kunshan City
K-S "
/mg - kg ™! /mg + kg™ CV/% /%
e e ) sig. () Sig () (
Cr 69.29 1.76 39.7 ~163.0 0.28 1.75 4.55 0. 008 0.244 0
Cu 28.48 0.87 13.7 ~72.5 0.34 1.91 4.84 0. 004 0.130 3.97
Ni 35.96 0.58 19.4 ~74.3 0.18 1.61 9.00 0.158 — 19. 05
Pb 28.10 0.97 12.1~83.9 0.39 1.61 4.95 0.022 0.729 0
Zn 103. 33 3.43 47.9 ~332.4 0.37 3.07 14.01 0. 001 0. 166 4.76
Cd 0.22 0.03 0.07 ~2.72 0.55 6.38 45.48 0. 001 0. 055 7.94
1) K-S -
2.2 N
2 (1), (5.
5
Table 5 Weight of contamination evaluation indexes of soil heavy metals in Kunshan City
Cr 0.214 0. 185 0. 044 0.051 0. 055 0.018
Cu 0.099 0. 162 0. 054 0. 056 0. 063 0. 042
Ni 0.210 0. 181 0.052 0. 048 0. 040 0.043
Pb 0. 106 0. 159 0. 021 0. 032 0. 040 0. 044
Zn 0.252 0. 144 0. 047 0. 050 0. 042 0.037
Cd 0.118 0. 169 0.036 0.039 0. 037 0.010
126
N ’
b b 3
) 75% s N
0.347. 0. 329 0.323, 17 ~20
’ ’ Zn (
2.3 1.04)
6 3 ( 0.8),
> L 1.75~21.29 (7).
> 5 ’
1.01, , N )
b
6
Table 6  Descriptive and grade of synthesis contamination index of soil heavy metals
P<0.7 0.7<P<l 1<P<2 2<P<3 P>3
/% /% /% /% /% /%
1.01 0.04 42.57 4.02 0.51 7.14 61.90 26. 19 3.97 0.79
2.46 0.18 82.75 16.37 0.83 0. 00 3.17 48.41 30.95 17.46
4.32 0.30 77.83  23.76 1.40 0. 00 0. 00 8. 80 28.00 63.20
2.56 0.16 70.03  13.11 1. 00 0. 00 0. 80 50. 40 29. 60 19. 20
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70.03% , 13 .
, 50. 40%
. 6 ,29. 60% .19.20%
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Table 7 Descriptive and grade of fractionation concentration index of soil heavy metals
P<0.7 0.7<P<l 1<P=<2 2<P<3 P>3
/% /% /% /% /% /%
4.09 0.28 74.55 19. 17 0.10 7.20 0. 80 13. 60 20.8 57. 60
C 0.95 0. 05 64.55 4.31 0.23 34.40 41. 60 18. 40 4.00 1. 60
.
2.96 0.18 68. 19 17.72 0.87 0. 00 1. 60 25. 60 40. 00 32.80
0.73 0.02 30.48 1. 86 0.38 50. 40 41. 60 8.00 0. 00 0. 00
13.05 1.01 86.43 85.93 1.55 0. 00 0. 00 2.40 1. 60 96. 00
c 2.02 0.13 73.23 10. 58 0. 06 7.20 8.80 49. 60 22.40 12.00
u
3.93 0.25 71.16 15.53 0. 86 0. 00 1. 60 14. 40 32.00 52.00
0.73 0.02 30. 56 1.68 0.27 50. 40 40. 00 9. 60 0. 00 0. 00
2.43 0.12 55.97 14.31 0. 88 00 1. 60 37.60 40. 80 20. 00
Ni 1.25 0.05 47.38 6. 00 0.55 2.40 31.20 61. 60 3.20 1. 60
i
1. 65 0. 05 31.98 5.21 0. 65 0. 80 5. 60 76. 80 15.20 1. 60
0.78 0.01 19. 35 1.33 0.37 29. 60 65. 60 4.80 0. 00 0. 00
1.75 0.20 125.5 19. 69 0.00 36. 00 7.20 27.20 15.20 14. 40
- 3.04 0.20 73.58 20. 96 0.61 0. 80 2.40 27.20 34.40 35.20
>
2.03 0.07 39.58 5.50 0.73 0. 00 3.20 58.40 28.00 10. 40
0.43 0.03 68. 02 1.33 0. 00 87.20 7.20 5. 60 0.00 0. 00
21.29 2.43 127. 8 209.9 0. 04 2.40 0. 80 0. 00 1. 60 95.20
7 3.19 0.26 90. 59 24.96 0. 69 0. 80 2.40 38.40 25.60 32.80
n
6.95 0.43 68. 83 36.95 0.21 1. 60 1. 60 3.20 5.60 88. 80
1.04 0.04 41.38 3.82 0. 39 12. 00 42.40 43.20 0. 80 1. 60
17.13 3.48 262.3 444.6 0.38 4.80 0. 00 2.40 3.20 89. 60
cd 4.29 0.54 140. 1 52.00 0.92 0. 00 0. 80 9. 60 36. 80 52.80
C
3.29 0.31 106. 0 27.55 0.51 1. 60 1. 60 20. 80 43.20 32.80
0.26 0.02 81.77 0.96 0. 00 92. 80 7.20 0. 00 0. 00 0. 00
2.4
) 6 mm LTK (N=12)
, BN 4K (N = 16) a
St FRK (N =15)
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2.5 Fig.3  Accumulation index of soil heavy metals of
D ’ Huangni soil in different function zones
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Fig.5 Spatial distribution of accumulation index of soil heavy metals
8
Table 8 Different grade areas and percent of accumulation index of soil heavy metals
/km? /% /km? /% /km? /% /km? /%
0-~0.7 0 0 0 0 0 0 0 0
0.7~1.0 642.79 69.29 0 0 0 0 0 0
1.0~2.0 284.89 30.71 280. 44 30.23 0 0 199. 82 21.54
2.0~3.0 0 0 446. 68 48.15 183.22 19.75 507. 44 54.7
>3.0 0 0 200. 56 21.62 744. 46 80. 25 220. 42 23.76
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