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Repair Experiment of Heavy Metal Polluted Soil with Zenia insignis

QIN Yong-rong, CHEN Yan—shi, LIU Xu—hui, YAN Jun, QIN Yan—hua

(Department of Chemistry and Life Sciences, Hechi University, Yizhou 546300, China)

Abstract:In order to find plants of manual and ecological restoration and phytoremediation which is suitable to tailings mine dams so as to
carry out the ecological restoration of vegetation effectively, this paper dealed with different proportions of mineral soil (the proportion of
core sample and normal soil is 5:0, 4:1, 3:2, 2:3, 1:4 and 0:5 respectively ) and the dynamic transformation disciplinarian of absorption, accu—
mulation and distribution of different concentrations (0, 2.5, 5, 10, 25, 50, 100, 150, 200, 250 mg-L™")Pb**, Cu**, Zn?* in the body of
Zenia insignis with the background of tailings mine dams which is piled—up for 50 years in Nandan, Guangxi. This experiment was carried out
with the method of statuaries simulation, and other two comparative method of hydroponics and soil culture indoors. The results indicated
that: Zenia insignis had the capacity to absorb the heavy metals Pb, Cu, Zn, the amount of heavy metals accumulated in the body of Zenia in—
signis was related with the types and environment of heavy metals. Zenia insignis could survive in the environment of certain heavy metal
stress. Zenia insignis had the best endurance to heavy metal Pb which could still survive in high concentration. There was significance differ—
ence in the ability to absorb and transfer different types of heavy metals. From the aspect of the transfer ability of the three heavy metals, Zenia
insignis was not the hyper—accumulator of the three heavy metals, but Zenia insignis was of great significance in the manual and ecological
restoration and phytoremediation of tailing mine dams. However, it should be further studied on whether it is possible to employ Zenia insignis
as the species of ecological restoration of tailings mine dams in Nandan.
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Table 1 Background value of heavy metals in the soil and the determination results of heavy metal content in Zenia insignis seedlings

By e EE'TE'F% Zn/mg-kg™ Cuw/mg-kg™ Pb/mg-kg™

R MwSrem™ pREEEFE MR M DB REERE M 20 TBE LEER O OM X OIB%
R 1 5.15 585.00 54491 358.57 24551 0.41% — — — 0.00% 26.95 2191 1494 041%
2 6.55 930.00 826.35 564.74 25598 0.31% — — — 0.00% 82.83 1.00 1.00 0.50%

3 6.86 1393.35 1425.00 1103.79 475.00 0.30% 228.00 — — 0.00%  433.00 33.93 9.00 0.21%

4 6.87 1171.65 1719.00 1086.00 383.23 0.26% 104.00 — — 0.00% 1584.00 23.00 2.00 0.08%

5 6.72 1135.00 186427 572.85 353.00 0.38% 176.65 — — 0.00% 2 078.84 13.27 1.00 0.07%

6 6.86 1206.70 1925.00 1585.66 104691 0.40% 145.00 — — 0.00% 1070.00 168.33 1098 0.06%

28] 1 5.15 585.00 54491 358.57 24551 0.41% — — — 0.00% 26.95 2191 1494 041%
2 6.77 1727.50 1038.92 1231.54 798.40 0.39% — — — 0.00% 101.80 12475 23.96 0.16%

3 6.75 1701.70 127645 1000.00 529.82 0.35% — — — 0.00% 200.60 55.78 20.88 0.27%

4 6.69 1711.70 1504.00 743.03 366.53 0.33% 35.00 — — 0.00% 903.00 40.84 1894 0.32%

5 6.71 172835 1909.00 1476.14 924.15 0.39% 11.00 — — 0.00% 2 417.00 26143 2995 0.10%

6 6.80 1663.30 2000.00 1527.00 989.00 0.39%  310.00 — — 0.00% 2 756.00 335.00 36.00 0.10%

4 1 5.15 585.00 54491 358.57 24551 0.41% — — — 0.00% 26.95 2191 1494 041%
2 6.68 1666.70 1696.61 560.00 317.00 0.36% 36.93 — — 0.00% 976.05 47.00 18.75 0.29%

3 6.62 174830 1871.00 81238 37944 0.32% 80.00 — — 0.00% 1559.00 114.77 2195 0.16%

4 6.60 175670 1978.00 1157.69 426.15 0.27% 129.00 — — 0.00% 1983.00 189.62 2697 0.12%

5 6.65 165830 202595 130040 722.56 0.36% 4291 — — 0.00% 2287.43 29741 3593 0.11%

6 6.67 172330 2057.00 362570 1154.08 0.24%  205.00 — — 0.00% 2 677.00 83240 8251 0.09%
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Figure 1 Absorption of Zn by Zenia insignis seedlings
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Figure 3 Absorption of Zn by Zenia insignis seedings in
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Figure 5 Absorption of Zn by Zenia insignis seedlings in fine

culture matrix
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Figure 6 Absorption of Pb by Zenia insignis seedlings in fine

culture matrix
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Table 2 Absorption and transportation situation of Zenia insignis seedlings for Pb*, Cu* and Zn* in the hydroponic experiments

TR RE/ Pb/mg-kg™ Cuw/mg-kg™ Zn/mg-kg™

mg- L Ll el EBF Ll e} EBF Ll e EBF
250 1 871.26 335.33 0.15% 745.00 787.00 0.51% 7 357.14 1 985.00 0.21%
200 1 584.00 304.78 0.16% 876.25 751.50 0.46% 9 764.71 1 998.00 0.17%
150 1 728.63 130.00 0.07% 858.85 713.00 0.45% 9 831.17 1799.21 0.15%
100 943.34 145.71 0.13% 850.00 668.33 0.44% 6 881.15 2 022.29 0.23%
50 275.90 108.78 0.28% 729.00 202.60 0.22% 3703.70 1 313.37 0.26%
25 367.27 37.92 0.09% 701.60 83.83 0.11% 7 149.35 1231.08 0.15%
10 212.15 27.89 0.12% 474.05 3.98 0.01% 3 836.96 966.14 0.20%

5 210.16 26.89 0.11% 330.34 — 0.00% 2 124.09 885.23 0.29%
2.5 239.04 2.99 0.01% — — 0.00% 1 583.33 739.04 0.32%
0 1.00 — 0.00% — — 0.00% 1 663.27 564.00 0.25%
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Figure 7 Absorption of heavy metal by the roots of Zenia insignis

in hydroponic experiments
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in hydroponic experiments
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