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Experiment on Phytoremediation of Cd in Reclaiming Substrate for Coal Mine Subsidence Land

LIU Xi-min, FENG Yong-jun, ZHENG Jiu-hua, HAO Gui-xi

(College of Resource and Environments, Shandong Agriculture University, Taian 271018, China)

Abstract: In order to accelerate the reclamation of coal mine subsidence land and resource-oriented utilization of solid waste, fly ash was
mixed with sewage sludge in weight proportion of 4:1 to get new reclaiming substrate. The removal of excessive Cd in reclaiming substrate
through phytoremediation was studied using rape and pakchoi as plants by pot experiments. The growth character of rape and pakchoi and the
phytoremediation effect of Cd in reclaiming substrate were researched by using fluvo aquic soil as control. The results showed that: (1) Rape
and pakchoi grew better in reclaiming substrate, and their plant height, leaf area and biomass increased remarkably with extending of growth
time. At harvest, the biomass of rape amounted to 30.65 g-plant™, evidently higher than that in the control. (2) During different growth peri-—
od, the transformation coefficients of rape and pakchoi were both bigger than 1, and the absorption coefficient increased gradually with the
growth of plants. So rape and pakchoi had good effectiveness on phytoremediation of Cd in reclaming substrate.
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Table 1 The basic physic-chemical characteristics of substrate

FE S B EImgkg® BB mgkg® B Imgkg® HHURI% 4 thlgkg? pH 1i
HHRIK 5.0 10.0 50.0 0.21 5.1 75
158 1256.0 781.0 911.0 341 16 6.5
CK 30.90 15.03 130.86 1.56 153 7.3
T 140.31 58.82 117.00 2.46 1.86 6.9

=2 BERHPHNESEARKEMI kgD
Table 2 The contents of heavy metals in substrate(mg- kg™)

FEfh As Cr Pb Cd Cu Zn

CK 13.96 58.34 15.32 0.273 25.66 63.08

R 11.60 62.90 47.74 0.836 53.57 95.16
T IERRSE R bRk 30 200 300 0.60 100 250
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Figure 1 Change of germination rate of rape
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Figure 2 Change of germination rate of pakchoi
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Table 3 Effects of substrate on quantitative characteristics of plants in different growth stages

s fem AL / cm? R fg e BT
) FE b
5H10H 5H22H 6 H2H 5H 10H 5H22H 6 H2H 5H10H 5H22H 6 H2H

CK 9.1+0.04 10.6+0.05 12.1+0.08 113.60+0.06 148.13+0.07  196.32+0.06 4.11+0.03  5.93+0.04 17.63+0.05
i

T 10.5+0.03 11.5+0.04 13.2+0.10 148.55+0.05 170.71+0.09  233.28+0.15 6.50+0.03 11.22+0.06 30.65+0.09

CK 10.2+0.05 9.8+0.03 11.5+0.07 274.35+£0.05 321.24+0.10 374.86+0.08 5.61+0.05 5.95+0.04 18.26+0.05

INEE™
E 9 11.44+0.06 10.2+0.05 12.1+0.12 276.91+0.08 375.36+0.14 385.69+0.12 6.78+0.04 10.27+0.08 29.33+0.07

T R PR g P X (H bR 22 T T
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Table 4 Accumulation characteristic of Cd in substrate by different plants
Wi - EEE iz 7
57 10H 5H22H 6 H2H 57 10H 5H22H 6 H2H
o CK 0.507 0+0.01 0.674 9+0.01 0.653 1+0.01 1.892 5+0.02 1.800 0+0.01 1.720 9+0.03
B 0.547 9+0.01 0.599 6+0.01 0.667 4+0.02 1.917 9+0.01 1.686 4+0.01 1.677 0+0.02
L CK 0.593 2+0.02 0.679 7+0.02 0.728 9+0.01 1.711 1+0.03 1.651 9+0.02 1.651 2+0.04
95 0.599 4+0.01 0.625 0+0.02 0.723 9+0.01 1.706 3+0.02 1.651 1+0.01 1.663 2+0.03
0.7001 " i
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Figure 3 Contents of Cd in rape in different growth stages
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Figure 4 Contents of Cd in pakchoi in different growth stages
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