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Abstract; Soil remediation industry plays an important role in promoting " double carbon" action and
improving soil carbon sink capacity. However, the concealment, persistence and irreversibility of heavy
metal pollution make the soil heavy metal pollution in China continuously accumulate, hindering the re-
alization of " double carbon" goal. Immobilized microbial technology is used as one of the
bioremediation methods. This technology can reduce the energy consumption and secondary pollution
produced by traditional physical and chemical methods in the remediation process. This technology can
also improve microbial density and maintain microbial activity. Therefore, it has a broad development
prospect in the remediation of heavy metal contaminated soil. This paper firstly introduced the classifi-
cation of immobilized microbial technology from three perspectives of immobilization methods, carrier
types, and microbial species. Then the mechanisms of heavy metal pollution remediation by this tech-
nology were summarized. According to different application situations, the selection of carriers and mi-
croorganisms is of great importance. So, this paper also summarized the research development status of

immobilized microbial technology in the last five years. Studies have shown that this technology can ef-
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fectively remediate heavy metal contaminated soil. New carriers and new microorganisms have been de-

veloped to satisfy a variety of applications. The technology can also be combined with phytoremediation

technology to achieve a more low—carbon remediation effect. Considering the future development poten-

tial of this technology, this paper also proposes the development direction of immobilized microbial

technology. It is expected to provide a reference for the development of immobilized microbial

technology for remediation of heavy metal contaminated soil.
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Fig. 1 Immobilization methods

1.2 EfEHsk

[P 7 AR AREE A ) P B Fh 2 A R
] e 1, T 2 ) AH EARE B AR T R
fe2f AAk MUBOR Bl Sy 2w ETH%*E%ET
[F AR P N 7 e e B 5 8 AR A L, — >
SR SO R UNE R A NAP A Ji v 3y R Rl J&W‘%Lﬁ\
PR AE | Z TALBRAI AT AR SRR, HAr a0y
AT LA R TCHL B AR HLER AR R
1.2.1 RZAEAAR

RIRTCHLEARA B i 145 A BeAL
HARTEM: e P8 2 ALPEHE GO MRS TCHLM
BHAHZ AL H 8w ks W sa A oot IR
(A PR AL R B A2 8 T )2 i Qe (HIER
T = H BE AT, 75 240 R B9 4 T AR R an s —
Pt B A A T A A A R B ARG A
R ARG A RE S A YT R Es &
1.2.2  AHEAK

WL R AR A DL A 2 485 BiR IR
i MWL B 5 A MARAK  TCEE T AR

Rof Aot S50 a5, L I s PR L A 0 e At ) FIR B AR
X MLV SR AURR M v DA R pHL 38 1 91 LS 1 B A
FE FH B 37 2 BR ] 7] o 1R 5k N B 7 3 22 kA
TR Bk I 2 S B0 e R i
# AR R RN R
%Zkﬁ%#,ﬁﬁkﬁmwa&ﬁﬁ?ﬁbmﬁﬁﬁl,T
PIFER G F AR 1 23 (R 4548, 76 A it A vh ol
DIl i FLAR Bt R AR, BB A HLEE
PRITRRSE WU R SRS X A A e
H HITA Bk 8 2 (IR 1E 8 2 6 AR M R Bl
BV R 2 A R oK, A0 W B AL
WA Bacillus sp. CRB-7 [ 76 IR (HA) (I8 41
(VE) FIHFEERREN (SA ) 45 1Y — o B [ i 1 A )
ZEW L IR L 96.18% 1 Cr( V) 'Y,
1.3 REYFE
131 8
MR, A 2R 4 & X & &8 A BRI
W BRI LU B ZE AT B L TR T R M L AT
W OAER B AR AN 0 4 BE A AR 2 AR TS
3



PR 5 REAR 4 1% W2 o o 46 i 25 ¥, 080 400 vl ik
R B FIE AL AR RIS, B
TG IR AN W] DU TR S A e, S A A 1
e rpak B —E AR FIAUBL RE A B RRUE R INE 4
JB T,
132 AW

FL A P PR 22 FN96L T 20 AR, TR 24 43 ST 1%
(B 22 10T LA Le Al o R LA L 2= L5, Tz 1)
o3 S VR 22 0T LATE S A0 L RE TR R B A Rk sl i i 4
J& B, 505 R E B2 A T B e is B L NP L
JAPIUTTE (L RARE T 40 R , B X 1 R
FUREINHE IR E A BTG Y IR A A K g
B AN IR AN B B 225K, BT DA TR B B
T 14 31 5 AR Sy TR B A AR X O S5 AR S 1 A=
KRBT, 101 A0 ) FH G 1 9 DK R Al AR o i 1 85 4
B A B0 5 T R A IR A B R Y N T TR 22
AR ML B AR e I, 4 i T A B sl R
1.3.3 gl

IS A IR A YT DLGE I B A S TR
FEBE R AEY R, BETH TADEE s
F/NEREEE R TR AR IR R S,
KT E SR BE NPLEG A X B 4, EE AT L
IR 3 FEAR . H R E AR B S i A M
SRS o WA BB DL B 45 A A R 5 R
T R 5 3E o A R A B A M N O S e
W 5L 45 6 CTTTE & AR A RN e 2B
o it Tl o 6 i - P A AR A B 1 T /)
=), B R B FREOK U2
()2 1 I FH A2 7K TS Y AB 2 v, ) - S8 B2 IR BAT)
AT A5 B33 v H

2 BEENMEMERLGEESE TR
M2

181 52 A A E B AR AR A T A0 3 AR ) L [
TERIR KBRE S Im 750 (A 2 BoR) o eEw &
ST TG Qe Y HLBE 32 B AR W A AR R
FVEIHAL . A=W B T Lk A 7 355 240 i s A 40
i e 50 TPt O S DR A ZI R EE S
B R R L NG E S E R R T R AR A
A W T 14 B 8 5 4 TR B A A e P R
B, ELiZad Rt T b py 76 52 P FH H R AR T fi
WG, YR R JE R SR T AR
(70 O B SN it =B I (2R G 7/ DU
B IR T IO — R B R, Y R R 2%

4

Y A B i S DRI mT LR %o o 4
TiFf 32 P4 5 i A 0 AR B A X s it
SRS AR T RE 2 AR B SR Y A W e Al
RE) i A YR R e TAE RS R TR
P R i e A i FH R A A2 B 4 R F AR S A
AR REE ™

LR

> g
2
A \
ik
W I
) A
)
HE IR b
ik
ESRET OREESE o whEME o &Y

B2 BEELHMEVMEALEBEEEESERER
Fig. 2 Schematic diagram of heavy metal pollution

treatment by immobilized microbial technology
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Table 1 Research progress on remediation of heavy metal contaminated soil by immobilized microbial technology
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Fig. 3 Mechanism of action of immobilized microbial

materials in association with plants
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