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Performance of Bioleaching Combined with Fenton-like Reaction in Heavy

Metals Removal from Contaminated Soil
ZHOU Pu-xiong', YAN Xie', YU Zhen** , WANG Yue-giang”, ZHU Yi’, ZHOU Shun-gui'

(1. Fujian Provincial Key Laboratory of Soil Environmental Health and Regulation, College of Resource and Environment, Fujian
Agriculture and Forestry University, Fuzhou 350002, China; 2. Guangdong Key Laboratory of Agricultural Environment Pollution
Integrated Control, Guangdong Institute of Eco-Environment and Soil Sciences, Guangzhou 510650, China; 3. School of Environmental
Science and Engineering, Hubei Polytechnic University, Huangshi 435003, China)

Abstract: Considering that heavy metal pollution problem is widespread in the soil of South China, bioleaching process and bioleaching
combined with Fenton-like reaction were used to study the removal performance of Cu, Zn, Cd and Pb in the contaminated soil around
the lead-zinc mine in ShaoGuan City, Guangdong Province, China. Sequential chemical extraction was applied to analyze the effects of
different treatments on the fracion distributions of Cu, Zn, Cd and Pb. The results showed that 66.5% of copper,55.1% of zinc,
72.8% of cadmium and 35. 6% of lead could be removed after 12-day bioleaching process, among which, the inorganic bound-fracion
had the best dissolution efficiency. The rest of the heavy metals in solid phase mainly existed in the form of stabilized residual fraction.
With an optimal H,0, concentration of 5 g+L.™", the removal efficiencies of Cu, Zn, Cd and Pb were 55.6% , 50.6% , 60.7% and
30. 5% respectively after 2-day bioleaching combined with Fenton-like reaction, which indicated that this treatment was less effective
than 12-day bioleaching, but significantly more effective than the H,SO, leaching, 2-day bioleaching, and Fenton reaction. The
bioleaching combined with Fenton-like reaction could realize the effective dissolution of stable-state heavy metals such as residual
fraction, organic bound fraction and inorganic bound fraction in the soil, the contents of Cu, Zn, Cd and Pb were below the limit value
of standand of 50, 200, 0.3 and 250 mg-kg ™" after the treatment, respectively. It possesses the advantage of high removal efficiency
in bioleaching and rapid reaction rate in Fenton reaction, thus, it is a promising remediation treatment for heavy metal contaminated
soil.

Key words: bioleaching; Fenton-like reaction; contaminated soil; heavy metals; removal efficiency
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M 34.1% , M I HLEE & & L E 200 5 36.6% |
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B, W R OBVE R B AT TR AF )RR T AR W T
‘[‘im’ 2] K1 %»s A Serrooxidans 1.X5 LA
FeSO, Wi B A= Wy itk g L #2 vf pH F1 ORP #9722
fb. 7612 d kg FE T pH B2 IL AR J9 3 AN Fr
Bt.0~2 d,pH M 3.51 # 2.45 By T RBERTEL; 2
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k. SHuEEF, ORP MIEH 0 d 119 205.4 mV F+ 2 12
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SRR A W S A 30 X K
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- 320

- 240
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0 2 4 6 8 10 12
R M iH)/d
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Fig. 1 Changes in pH and ORP during bioleaching process
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22.3% 53 i A A 4 R Y 50. 4% |
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Fig. 3 Fractions of Cu, Zn, Cd and Pb in raw soil samples and after 12-day bioleaching
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