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Research progress on microbially induced carbonate precipitation technology
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Abstract: The basic principle of microbial-induced carbonate precipitation technology ( MICP technology )
based on urea hydrolysis was introduced in detail, and the laboratory and field tests research of MICP technol-
ogy in soil reinforcement, cultural relic protection, concrete crack repair, metal contaminated soil repair and
marine geotechnical engineering were systematically summarized. The effects of environmental pH value, tem-
perature, calcium salt type, particle size of reinforced soil and grouting method on MICP technology were ana-
lyzed. MICP technology has broad application prospects in the field of geotechnical engineering, but it still has
problems in terms of uniformity, durability, and economic applicability in tests and practical engineering ap-
plications, especially in the field of marine geotechnical engineering. These issues need in—depth discussion
and research in the future.

Keywords: MICP ; calcium carbonate; soil reinforcement; marine geotechnical engineering

AT SRS DB (MICP £0R) & T, B TR IR 5 G s ah i e £
TAMFLER BN e + TRGUR— AT AT BRI, 16 AR A 60 Fe™ 1 (Anfx

Weks H 1. 2022-07-11

FEBIUH - AREEFHOHRIBUE (20211100452020J05183 ) ; A £ TR 2 Be FHITH 225 6 (GY -720091) 3 K2 A= BT Al
YIIZR1R030 H (202210388021)

B—AEE T VPR (1973— ) B R e s N BRSO R TR AT A TR



S12 TR TR By 4l

9420 &

Fiadh RERRER AR ) A& Sk W VR TR A,
o Bk R ER T W o A B ) iz R Y A
Y R K, A TR TS A R
2= X — AR R Uiz 1B T — 1]
BG5S SCERE BV E s + TR BT, 7E
B2 A s SRR R R DTTE F A T, BT IR ZE K
fift i) MICP A B 58 fe 22 1 8 ok 132 1 A
Y AL B AN T R TRE P A Hb S AL 2
W 4B TS YA B 0 ARG AR
YIsE SUIE R TR 1+ 8B 5 M BE A B IR
+ I 7 2 S L A 40 P A 3 S A Y S
BORP

2004 4, Whiffin 250 BF5E T B G 2E AT B Y
T KRR BGHS PE R B8 5 A4 A% 14, IR L 1 Ak
HEAA R EORE , S8 TR 5 S R A
JieEET, WIS MICP $RZ 2] T ) 12 6k,
[ AN ZRHIE A B U xHZeR R A5

AMEGE S X) 7= IR B MICP [ J5 B 35 47
9, BEEEE AR L RME A B E Ee
JRIGERNE A+ TR P A A 52 1k R R A 1
B, A NTIZEAR PR 2 R S HZEARAATE
F14) [ RELERE AR 5 Sl DS R B LA 30 4 o [l o ol
Ve £ TR S Ak

1 MICP R NRIE

BT IRFE KA MICP $ AR B AR [ #H2 i H]
7 IR T4 T T AR A 25 A T 8l ™ A R Y
Fen I PR R R , 75 6 5 IR AR BB N AT R R
A AR S R 1 SRR AE P B
PRI T 2 AT K AR, 3 BOR R TR AR
BT I S — e m R T AR U, A
ARG A N AL, R BRIR R TTVE [ % , AT
RFN IR E RO

7 IR E ) 5 S B PR ES TR b R AR Y S 2
A B n] LRI AE A

CO(NH,), + 2H,0 ™™, 1 co, + NH,

H,CO, + 2NH, <> 2NH! + 20H"

H,CO, > H* + HCO3"

HCO; + H"+ 20H™ <> CO; + H,0

Ca’ + COY — CaCO,(s)

MICP & A AE FH BT 18 A ke 192 515 R A% 1 SE AL
Bl R R 5 ORI 25 7 — kS, IR B8R AL | e

SR B SR SR, A 1 R AR
So oW A - UKL 22 18], 72 AT A B Bl aod
Hh A IR | BE S ik DR 2R AR SRR TR AR, BRI AR S
B T BLDTTE R P B - R S5 I — >
i LS

LR
B B Hh e

JBE G e D A- M deAt
» u I

(a) 2 0 A6 2 UKL 2R THT

(b) BRERFS R 45 A

E1 MICP R&DVTRERE
Fig.1 Schematic diagram of MICP cemented sandy soil
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Tab.1 Application researches of microbially grouting technology in reinforcement of different sandy soils
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Tab.2 Application of microbial soil improvement technology in soil reinforcement
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Tab.4 Research progress of MICP technology in marine geotechnical engineering
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