54355 2 %Kﬁ:* Vol. 43 ,No. 2
2025 -2 H Journal of Municipal Technology Feb. 2025

X EHRS:1009-7767 (2025 02-0145-10 DOI:10.19922/j.1009-7767.2025.02.145

ESRSEIBRMENEERATER

RIAR ', &5k !, SRR ™, e 27

(L FHEIRF LATEFR, LA F5266520; 2. FEAFZRXXELNEHRT HELHFE
IRBRTELHF, L KiXL430071; 3. kP R A S L REA LA S, L &35 214200)

i OF AT A R AR PR Bl DL A 2 ol R B T 5 | A 0 - M < R ) R 2R AR, SR R R Tt AT
SAER TARBATION BV AR ZAE R HR A, Gl EYNE SR A H R PRk DL S 22 B AT 1, 6 3875 YA B4
SR 322 T ) M. R T B RS g LR BUR M E B R IOPLEL, JFERiR TSR G mis R b
1GNP S BORWIE TR R, R R A0 L8 JRE L KT 0 AR G SR Il BBk A RUAE 52 Sl Bl v it ek
A R IR ERUCVE I TR U AN R S e 52 LU IR A5 A AR U E B HAEHOR, JF 0T T IR LS HR B S
HUEE WFFTIUIRAN N I S, 15 728 5 e s v S 38 U A M i BB REOR, B R A B E BRI R e i —

R TR -
X BIREE; BRI MEMBEEAR
HESES: X 53 MEFRER: A

Advancements of Microbial Remediation Techniques for
Heavy Metal Polluted Soils

Song Yaru', Yang Jingiang’', Li Yuanyuan'*, Wei Mingli*’
(1. School of Civil Engineering, Qingdao University of Technology, Qingdao 266520, China; 2. State Key Laboratory of
Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences,
Wuhan 430071, China; 3. Jiangsu Institute of Zoneco Co., Ltd., Yixing 214200, China)

Abstract: The heavy metel pollution in soil caused by industrial production and other factors is becoming increasing
severe so that it’s especially urgent to take effective measures to for soil remediation. Among many remediation
technologies, microbial remediation is remarkable and has great concern and research because of its attributes of ef-
ficiency, environmental compatibility, and economic viability. This paper provides a succinct overview of the cur-
rent state of heavy metal contamination in soil and the underlying mechanisms of microbial remediation. It also pre-
sents a comprehensive review of the latest research advancements, with a particular focus on the most promising mi-
crobial remediation technologies such as microbial-plant combined remediation, microbial fuel cells, microbial—in-
duced carbonate precipitation fixed heavy metals, extracellular polymeric substance remediation, and microbial re-
mediation by a carrier of biochar. The paper meticulously analyzes the remediation mechanisms, current research
status, and practical application cases of these technologies, with the objective of consolidating knowledge in the
field and offering a holistic perspective for the advancement of innovative microbial remediation techniques.
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Fig. 1 Schematic diagram of microbial fuel cell
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Fig. 2 Schematic diagram of heavy metal fixation by MICP
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