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Table 1 Total Cd concentration in the soil samples (n=2)

TEE S AR &8/ (mgkg)
Co 338+ 1.61
C5 6.63 +0.02
C20 23.68 + 1.23
C60 62.04 £3.35
C100 113.31 +£20.49
C150 153.98 + 7.45
€200 197.49 + 18.36
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Fig.1 Cd geochemical speciation in soil samples after labeling
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Fig.2 Changes in the total cadmium content and each form of cadmium in soil samples during bioremediation
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BEHE, ARFEEG GRS & 'YL
faE N (B3, BAERRNIFAER SRR £
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1) B A A C 4 Thiobacillus  Citrobacter™.
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2.11% 1 1.16%. AT WA 22 9 i SEAFAE RS AL
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Table 2 Composition of the main functional flora in soils

R BEu, BEN, BE53d, BES3d,
C5 C100 C5 C100

Alcaligenes 0214 35393 0.250 0.389
Flavobacterium  0.056 0.063 31.708 34.718
Proteiniclasticum  0.266 13.034 1.420 3.338
Brevundimonas 0.288 6.635 11.855 9.214
Massilia 0.068 0.466 9.660 0.117
Pseudochrobactrum 0.293 8.517 0.297 0.452
Desulfosporosinus ~ 0.180 0.182 0.124 0.081
Desulfobacca 0 0.045 0.005 0.016
Pseudomonas 0.122 0.088 1.328 1.123
Citrobacter 0.065 0.371 0.063 0.018
Thiobacillus 0.009 0.005 0.722 0.018
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30%~50% KIEINE 60%~75%, ST A FH
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(2) B, ARG R R R
M SR BRI IB S RACF G s, miR
EhIE JFE VR IE D AR

(3) M4 SRBIEHE 53 d 5, K54t
B 1R B FH REAHF,  Proteobacteria
Bacteroidetes 5& £ 2 '] 2%,  Desulfosporosinus I
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Remediation of Cadmium-contaminated Soil by Cadmium-resistant
Sulfate-reducing Bacteria

WANG He, WU Minglin, QIN Yongli, ZHENG Wanying, JIANG Yongrong, LI Xuejun
(College of Life and Environmental Sciences, Guilin University of Electronic Technology, Guilin 541004,
Guangxi, China)

Abstract: In order to investigate the cadmium reduction effect of cadmium-tolerant sulfate-reducing bacteria
(SRB) on cadmium-contaminated soil, cadmium-tolerant SRB was screened and isolated using cadmium-
tolerant sulfate-reducing sludge as seed sludge, and was injected into soils with different degrees of cadmium
contamination (mild, moderate, and severe) to investigate the fugitive morphology of soil cadmium, the
changes in sulfate reduction activity and microbial community structure. The results showed that after 53 d
of Cd-tolerant SRB remediation, the total Cd content of soils with different Cd contamination levels did not
change significantly, the proportion of unstable Cd (exchangeable state, carbonate-bound state) decreased
from the initial 45%~68% to 26%~40%, and the proportion of stable Cd (Fe-Mn oxidation state, organic-
bound state, residue state) increased significantly from the initial 30%~ 50% to 60%~ 75%. The effective
passivation of cadmium in soils with different degrees of heavy metal cadmium pollution was achieved. The
sulfate content of soils with different degrees of cadmium pollution showed a trend of gradually decreasing
and then increasing during the remediation process, while the sulfate reduction activity gradually decreased,
and there was regeneration of sulfate in the system. The change trend of each contaminated soil bacterial
phylum during the remediation of cadmium-tolerant SRB was more or less the same, with Proteobacteria
and Bacteroidetes as the main phylum, Desulfosporosinus and Desulfobacca as the main SRB genera, and
their abundance gradually decreased during the remediation process, while sulfur-oxidizing bacteria had a
tendency to increase. This shows that cadmium-tolerant SRB can reduce the content of unstable cadmium in
cadmium-contaminated soil, and reduce the mobility of cadmium, but it is necessary to optimize the

remediation parameters to enhance sulfate reduction and inhibit sulfur oxidation in the remediation process.
Keywords: Heavy metal cadmium; Sulfate reducing bacteria; Soil remediation; Cadmium speciation
distribution; Community structure
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