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Abstract: Uranium pollution poses a serious threat to the ecological environment and human health, and
its remediation has become an important issue in environmental governance. Bioremediation technology
has gradually become more important for uranium remediation. This article systematically reviews the
main mechanisms of bioremediation of uranium, including biosorption, biomineralization, bioreduction,
and bioaccumulation. The roles and mechanisms of various microorganisms in uranium fixation and
transformation have been analyzed. Further exploration is conducted on the regulatory mechanisms of
environmental factors such as redox conditions, carbon source dynamics, solution chemistry parameters,
and mineral interface interactions on the remediation effect. Finally, prospects for future research directions
are proposed to promote the large-scale application of microbial remediation technology in actual uranium
pollution control.

Key words: uranium pollution; bioremediation; microorganisms

s HH8: 2025-09-13; 1&1iT H#A: 2025-11-22
ELWH: HR AR HREERITH (21876123)
*BIEBRR AN BRA


https://doi.org/10.7538/hhx.2025.47.06.0624

ol

FRIR ST A Bl e Sk B0 AR 18 S SR W T 5T B

625

FEAER NP0 Ok ok R PR B ) H 25 ™
IR TS 5 T, A% RE B A T AL A VR T R i
Pz — o BRI, 768 Tl 4k & e ik ad 7 o, i
WD TP R | KRB s 1T IR 1% L O | B
LA B S TR 6 2R A AR R R S ER T, 3T
fiE BRI BE 00 G P i e ), o il Ol % g
RIS T R 2 —, HAEWSE T 1T K E
PR — A2 B BRat & 1)z e,

Bl VA S R KR T AR RS,
Hp S b A pHAE . JLE BB 7 (iR R
EBERR ) 5B T (W0 Ca?', Fe¥' 45 ) 2w 4
FEHEMAE UCIV) 5 UCVD) #2518 (14 575 4k ol 24165,
TE AL 551 T R0 pH<<2.5 IF, b 3 25 LU AT 945 19
BE e 7 (U0 ) JERAEAE . FERJFAAF T, MER 1Y
UCIV) JLR 5 = A0, BT 31 36 58 v A 4
T B 2 42 3L B b T KT B8 B4 o R b A A
4, JE ] AR L B W IR A K A A AR A g e
AL G B2 v AR R R R R A
FHE Y R A Cil ok XU IR e A — ok 1% g 52
B, X B IEERSE AR EEM . B
TAEE TRV AL, DURRAE R P9 1 il 38 2308 18 R
B, A T RS B A g AR U2 R, X TS G
Ui 8 TR RS R S AR EEE X
I,

MEE R R B E O L (B L
YRk ML HYE L BB IEE) | e GERTT
Ve AR A L WA ) 54 (EY
B HMEY ) SRS A Rk b, b
2 0 PR Can i e 6 | AR R s HLES A D) 1B
A S, S AT RE S & R Ts e R . Ak

HE AR 7 A B A E R A CAn R A R W A HIL IS
W) AT RE U I pH (K AL L L, IR
JEA WA M R A S AR A . ke R
il 975 e 0 3 ATV FELAT R, X > 50 mo A9 I8 2 75 e g
Z AR BRAE U T Rl AR W 18 A2 RO TR AR
A FR T AU T R R il A 2 B A B4 e 280 45 RE
T, W R G B AT 2% S Gt 3 i BE 5 AR R
7R SORE 4 TP AR A 18 B AR A SRR [N
ENE N Y& S A8

1 WEMEEMTENTXRIE

ANTE . FCTE OB S A W R A4S BT U
HhAH LA, 8 AR AR WAL RS BRI
PEB W IUTE , KRR AR HE 2R 35 37 2l 4 1 A= 0 A
o WUEWE R B EALG G A W A=)
Ak AR AR R AR YAk 5
1.1 A4 W B

A= W B K UCVID 7w A= 4y 400 i 2 T ) 21
s Al SR A G, T R AV P it B R R R (TR 1) &
WA SR MY, 2B /NEREE | R AT
AN 7R I Y N e g R N
A Wy PR HG R ) 200 45 A R AR, X U (VD)
2 I 22 5 Al 00 T B A RE 5 1 BIL AR 2024 4]
Un, ¥ FF & & Stenotrophomonas sp. CICC 23833 il
i 2R T BRE 5 P 2R R Y ] A S S R
BRF 25, A R B R ik 392.9 mg/g!>); 223 Clado-
phora hutchinsiae 7 pH=5.0 #120 C &14+F, 5
U( VD) $% fik 60 min J&, 5 KW B 35 152 mg/g?o);
/NERE Chlorella sorokiniana W) 7£ pH=2.5 ST 3
TR L P A W BR Bl g 2 7 i DRt R TR Aspergil-

S

1 UCVD) By 2E P B s 2
Fig. 1 Schematic representation of biosorption of U(VI)
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Fig. 2

Schematic representation of bioaccumulation of U(VI)
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Fig. 3 Schematic representation of biomineralization of U(VI)
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