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Distribution Characteristics and Risk Assessment of Heavy Metals in Huixian Wetland of Guangxi Province
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Abstract [ Objective ] The aim was to survey the soil environmental quality of Huixian wetland of Guangxi. [ Method ] The contents, distribution
characteristics and potential ecological risk of heavy metals(Cu, Zn, Pb, Ni, Cr, As, Hg)were investigated in different land use types (depth
0-20 cm) in Huixian Wetland of Guangxi Province. [ Result] The average concentrations of Zn, Pb, Ni, C, Cu, Hg and As in soils were
(141.25 + 126.62), (46.99 + 20.14), (39.60 + 13.93), (110.71 = 30.84), (38.76 + 27.51), (0.18 + 0.16) and (17.32 =
6.92) mg/kg, respectively. The metals of Zn, Pb, Ni, Cr, Cu had high accumulation in soils by comparing to the background concentrations of
soil elements in Guangxi Province. The contents of heavy metals varied in different land use types. For example, the woodland, pond, ditch in
Huixian Wetland had relatively high content of metals; and the content of Hg in the river exceeded the second grade standard values of Chinese
environmental quality standards for soils. Zn had significant positive correlation with the heavy metals Ni, Cr, Cu, As(P <0.01), while the
metal of Pb showed extremely significant correlation with Cr (P <0.01), but had no significant relationship with other heavy metals. The soils
with different land use types were polluted by heavy metals, and soil from the river wetland, woodland and marsh were moderately polluted, the
others were slightly polluted. [ Conclusion] The healthy development of ecosystem has been threatened by soil heavy metal pollution in Huixian.
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Fig.1 Layout diagram of the studied area site and sampling site
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Table 1 Microwave digestion in the surface soil of Huixian wetland

o R RSIE R GRS
Stage Power Chmbmg Temperature Hold - time
A\ time // min < min
1 1 600 3 120 3
1 600 6 150 3
3 1 600 6 170 20
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Table 2 Criteria for classification of soil heavy metal pollution
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Table 3 Heavy metal contents in the soils of Huixian Wetland

mg/kg
7y i e
Heavy metal Content Background value
Zn 141.25 +126.62 75.60
Pb 46.99 +20. 14 24.00
Ni 39.60 £13.93 26.60
Cr 110.71 £30. 84 82.10
Cu 38.76 £27.51 27.80
Hg 0.18 +0.16 0.20
As 17.32 +6.92 20.50
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Table 4 The heavy metals contents in the soil of Huixian Wetland under different land use types mg/kg
ﬂ;i%ﬂfﬁf n Ph Ni Cr Cu As He
FEIEHL River wetland  124.50 £24.61  55.30 £0.85 48.85+1.48 104.95+5.16  35.45+6.72 20.09 +1.61 0.52 +0.28
VBPEEEHL Marsh wetland 112.37 £14.37  67.63 £3.53 45.43 £3.64 100.20 £5.84  35.53 +5.64 18.61 £3.24 0.27 £0.09
AP Lake wetland  107.70 £18.30  51.37 £10.39  36.47 +7.68  111.67 £33.75 25.07 +10.76  14.00 +1.86 0.18 £0.10
VA4 Ditch 182.90 +218.10 53.08 £16.14 28.33 +12.28  95.05+33.23 36.78 +28.87 17.70 +4.36 0.15 +0.08
Wi Pond 180.29 +188.06 38.53 £20.09 40.25+9.30  120.73 £26.14 47.07 £40.90 17.72 £+4.54 0.14 £0.13
K4 Corn field 115.43 £6.83 47.57 +£16.14  44.27 £+4.35  126.77 +18.27 31.80 +2.63 18.43 £2.24 0.29 +0.29
JK H Paddy field 100.74 £22.89 53.21 £20.28 35.00+13.32 103.36 +38.45 29.53 +5.01 12.13 +£3.87 0.12 +£0.12
THZEH Rape field 109.35 +0.64 36.05 £8.70 36.65+£5.16  116.05+19.73 34.25+0.92 19.27 £7.19 0.35 +0.40
FRHb Forest land 128.60 £30.05  70.47 £12.51 44.63 £4.51  124.53 £24.69 24.53 +6.53 16.84 +£5.36 0.08 £0.06
FEH Vegetable field 116.13 £35.00 44.50 £23.33  41.50 £25.02  97.46 +40.25 41.18 £19.60  20.60 +12.66 0.17 £0.14
[ %~ ZAnifE Grade two 200. 00 300. 00 50.00 300.00 100. 00 25.00 0.50

standard of national soil
environment quality
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Table 5 Correlation of heavy metals contents in the soils of Huixian Wetland

FRIRBITH Zn Pb Ni Cr Cu As Hg
Heavy metal element

Zn 1.000 -0.154 0.669"" 0.331"" 0.645"" 0.476"" 0.129
Pb 1.000 -0.022 -0.329"" 0.029 0.065 0.010
Ni 1.000 0.483"" 0.447"" 0.627"" 0.324"
Cr 1.000 -0.057 0.381"" -0.127
Cu 1.000 0.419"" 0.197
As 1.000 0.306 "
Hg 1.000

TE: o EEAREE OB Sy 0. 01 I FRSEVERR R 5 + . AEELAS R COBE) 2 0. 05 I, AFOCME R

Note: * * indicated that when confidence coefficient was 0. 01, the correlation was significant. * indicated when confidence coefficient was 0. 05, the corre-

lation was significant.
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Table 6 Pollution evaluation indexes of soil heavy metals in Huixian Wetland

3 2 P, p
Land use types Zn Pb Ni Cr Cu As Hg !
TN River wetland 1.65 2.30 1.84 1.28 1.28 0.98 3.42 2.74
THVRIH Marsh wetland 1.49 2.82 1.71 1.22 1.28 0.91 1.78 2.29
WIAEH Lake wetland 1.42 2.14 1.37 1.36 0.90 0.68 1.18 1.77
4% Ditch 2.42 2.21 1.07 1.16 1.32 0.86 0.99 1.99
e Pond 2.38 1.61 1.51 1.47 1.69 0.86 0.92 1.99
Tk Corn field 1.53 1.98 1.66 1.54 1.14 0.90 1.91 1.77
K Paddy field 1.33 2.22 1.32 1.26 1.06 0.59 0.79 1.79
HZEHE Rape field 1.45 1.50 1.38 1.41 1.23 0.94 2.30 1.93
HHl Forest land 1.70 2.94 1.68 1.52 0.88 0.82 0.53 2.31
3 Vegetable field 1.54 1.85 1.56 1.19 1.48 1.00 1.12 1.64
- Mean 1.69 2.16 1.51 1.34 1.23 0.77 1.49
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