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1
Table 1 Physical and chemical properties of tested soil
(gkg) pH CEC (cmol/ kg) N (g/kg) P (g/kg) K (g/kg) Hg (mg/kg)
11.24 5.74 7.43 1.08 0.932 16.4 0.677
1.2 (P,050.1 g/kg) (Ky0 0.1 g/kg)
3 kg
HgCl, 6
1.3 4 24 10
1.3.1 10/
2 mm (N 0.2 g/kg) 50 2
2 Hg (mg/kg)
Table 2 Hg concentrations of pot tests
1 2 3 5 6
Hg CK (0) 0.5 2.0 5.0 8.0 10.0
1.3.2 HgCl, 95 15 min 60
10 20
1.4
Hg 160 Hg 100 1.4.1 Hg (8. 11
Hg 3
3 Hg
Table 3 Sequential extraction procedure for various Hg forms in soil samples
X, 2h 25
X; 0.5 mol / L MgCl, 3h 25
X; 0.1 mol/L NaOH + 0.1 mol/LNayP,0; 2h 25
X4 1 mol/L HCI 1h 25
Xs 300 ml/L H,0; 80 4h 30 min
25
X @+1) 1.5h 25
Hg ( GSS-5 GSV-3)
Hg )
0.1 mol/L KBrO;-10.0 g/L KBr
1.4.2 Hg 2.1 Hg
@+1 2.1.1 Hg
HNO; +H,0, Hg 4
(TAS—900 4 Hg
) Hg Hg
42.01%

Hg

Hg
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17.08%

Hg

Hg

=2 mg/kg

=5 mg/kg

Hg
Hg

Hg

50
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4.18%
2.77%

Hg

Hg

Hg

17.50% HgCl,
Hg
Hg
Hg
2.18%
9.22%  12.02%
Hg Hg
Hg Hg
Hg
Hg
(  0.5mgkg 10 mg/kg)
5.88% 14.44%
10.96% 13.03% Hg
Hg
Hg
52.98% 29.62%
Hg
[12-13] 4
Hg
Hg Hg
12.03%  8.34%
11.77% Hg
Hg Hg
1.71%
Hg
Hg Hg
Hg
Hg
Hg
Hg
Hg
Hg
(=2 mg/kg)

Hg
Hg
Hg

Hg
10 mg/kg
21.24%
20.13%

30.98%

9.13%

Hg
Hg
Hg

Hg

Hg
15.46% 4.81%

Hg Hg

Hg

2.2 Hg

Hg

Hg

(= 5 mg/kg)

Hg
Hg

Hg 0.5 mg/kg
Hg 10.83%
Hg 11.03%
Hg 53.56%
Hg 15.45%
Hg Hg

Hg

Hg Hg
Hg
Hg Hg
5 mg/kg
Hg
Hg 8.03%
5.12%
3.16% 3.95%
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Table 4 Contents of various Hg forms in soil treated by HgCl,

Hg
(mg/kg) (mghkg) (%)  (mgkg) (%)  (mghkg) (%)  (mgkg) (%) (mgkg) (%)  (mg/kg) (%) (mg/kg)
A0 0.056 8.87 0.035 5.54 0.116 18.38 0.069 10.94 0.008 127 0.347 54.99 0.677
0.5 0.120 10.53 0.067 5.88 0.205 17.98 0.125 10.96 0.019 1.67 0.604 52.98 1.175
2 0.455 17.99 0.077 3.04 0.481 19.02 0.304 12.02 0.052 2.6 1.160 45.87 2.378
5 1.120 19.73 0.642 11.31 0.986 17.37 0.698 12.30 0.181 3.19 2.049 36.10 5.652
8 1.880 20.89 1.357 15.08 1.477 16.42 1.159 12.88 0.201 2.23 2.923 32.49 8.635
10 2.606 24.47 1.538 14.44 1.683 15.80 1.388 13.03 0280 263 3.155 29.62 10.30
B 0 0.035 7.43 0.025 5.31 0.024 5.10 0.030 6.37 0.092 1953  0.265 56.26 0.471
0.5 0.055 5.52 0.108 10.83 0.036 3.61 0.110 11.03 0.154 1545  0.534 53.56 0.997
2 0.071 3.40 0.256 12.25 0.150 7.18 0.303 14.50 0.348 1665  0.961 46.02 2.089
5 0.242 427 0.820 14.47 0.712 12.56 0.987 17.42 0.636 1122 2270 40.05 5.667
8 0.390 4.68 1.357 16.30 1.034 12.42 1.605 19.28 0976 1173 2.963 35.59 8.325
10 0.467 438 2.262 21.24 1.503 14.12 2.143 20.13 0971  9.130  3.298 30.98 10.65
A B
5 Hg
Table 5 Vegetable biomass and Hg uptake in vegetables of pot tests
Hg Hg (mg/kg) Hg
(mg/kg) g ) (%) (%) (mg/kg)
0 156.32 0.00847 11.0 0.06853 89.0 0.077
0.5 147.51 0.00943 11.5 0.07257 88.5 0.082
2.0 140.30 0.02345 17.5 0.1105 82.5 0.134
5.0 12831 0.02898 21.0 0.1090 79.0 0.138
8.0 100.65 0.1038 30.98 0.2312 69.02 0.335
10 98.74 0.1192 31.79 0.2558 68.21 0.375
Hg Hg Hg
Hg 0.9597  0.9581
Hg Hg Hg
Hg Hg Hg
Hg Hg Hg Hg Hg
0.5 mg/kg Hg 11%  Hg 0.9293 09212  0.9248
=8 mg/kg Hg 31% Hg He
Hg =8 mg/kg Hg He He
He He Foor=0.917
Hg
2.3 Hg Hg
6 Hg
Hg 6
Hg Hg
Hg Hg
6 Hg Hg
Hg Hg Hg
7 Hg
(P 0.01) Hg
Hg Hg X4
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6 Hg Hg Hg r
Table 6 Correlation coefficients of various Hg contents between soil and vegetable
Hg
0.9485 0.9490 0.9474
X 0.9293 0.9212 0.9248
X> 0.9586 0.9557 0.9578
X; 0.9561 0.9512 0.9536
X4 0.9597 0.9581 0.9593
Xs 0.8261 0.8288 0.8331
X6 0.9118 0.8980 0.9072
Nn=6 Rpos=0.811 Rg¢=0.917
7 He (V) He ()
Table 7 Results of step regression analysis of various Hg contents between vegetable and soil
R’ Sd
*Y =0.001+0.055 X, 0.9602 0.9220 0.01
*Y  =0.063+0.090 X4 0.9598 0.9213 0.02
Hg *Y  =0.064+0.145 X4 0.9600 0.9220 0.04
*P =0.002
rr=0902 r =09598 r =0.9600 Hg
Hg
Hg [12]
3 3 Hg
Hg
e)) Hg Hg Hg Hg
Hg Hg
Hg Hg
Hg
Hg
(1] , s
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Hg [4] Lechler PJ, Miller JR, Hsu LC, Desilets MO. Mercury mobility at
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Transformation of Hg Forms in a Soil-Vegetable System

HOU Ming'?, YIN Hui-an'
(1 College of Materials and Chemical Engineering, Chengdu University of Technology Chengdu 610059, China;

2 Department of Materials and Chemical Engineering, Guilin University of Technology , Guilin  Guangxi 541004, China)
Abstract  Transformation of Hg form in a soil-vegetable system during vegetable-growing period was studied by the methods of pot-culture
experiment and sequential extraction-hydride atomic absorption spectrometry. Results showed that Hg in kale yard soil existed mainly in residue form
and were influenced significantly by vegetable growth. The main changes of Hg form in kale yard soil were the significant decrease of water soluble
and humic acids complexible Hg and the significant increase of organic substance-bound Hg. With increase of Hg introduced, the residue-bound and
organic substance-bound Hg gradually transformed into exchangeable, carbonate-bound and Fe-Mn oxide-bound Hg, which resulted in the increase of
Hg bioactivity and the decrease of vegetable biomass. Except organic substance-bound and residue-bound Hg, there were significant positive
correlations between various Hg form, total Hg contents of kale yard soil and Hg contents in vegetable roots, stem and leaf.
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