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Abstract: The microbially-induced carbonate precipitation (MICP) can fill the pores and fractures of soil and rock. Therefore,
the MICP can potentially be used in geological carbon sequestration (GCS) to the seal pores and microfractures that may result
in COz leakage. The GCS requires a high temperature environment. However, few researches have focused on the behavior of
MICP at high temperatures. The characteristics and growth of calcium carbonate crystals in the MICP at 50°C are studied by a
microfluidic observation platform. The results indicate that increasing the injection numbers of bacterial suspension and

cementation solution can increase the chemical transform efficiency of MICP, reduce the permeability coefficient of soils and

enhance the capability of MICP. The results of this study help to advance the application of MICP in the field of GCS.
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Table 1 Technologies for repairing micro-fractures and pores
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Fig. 1 Schematic of mechanisms of MICP used for GCS
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Fig. 2 Two-dimensional design of microfluidic chip
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Fig. 3 Images of bacteria in microfluidic chip after first and second injections of bacterial solution and cementation solution
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Fig. 4 Positions of square in microfluidic chip selected (indicated by square) and images of pores
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Fig. 5 Variation of crystal size and number with injection numbers,
and variation of crystal size and growth rate with time
2.3 miFFLBRGEERSIERE
A RPEAE L ARZETEZ MICP £OR ] U5k
B . A L ARILBREDROR, B@ . Sk
AR S HI4E FUBR AR LL A FT S B AL B RE i3t . Gl
B IE RZBORFRALE LAARZENE . DY MICP ¥
FEARMS, ProlwLsciss & R BNt E 2%+
HOKIE S BT A 2P

_r11é

k_uc;§1+e ’ ®)
K kO NBIERE (em/s); ¥y NKIIEE; u K
MFEE, v/u=9.93X10%(cm's)'; CrATIRREL,

SRR RA oG, R TR LRk, W C, =50,
YT ARG LR, W C =14 01 S Ry LR AT
(mm™); e NFLFKLL. AREFFFIZERLEHE 4
(b) BB ENITHERR. F—. ZIRIREGBIENG &
PRRFR R LBRAR, BERF C =55 MEEDUIRENIFG,
TR IR A i AR R HE 222 AR, el G =14 o HLERTHIA
S T8 771527 Chapuis Fl Légaré T~ 1992 E#EH (1)

’ 4)

A, Dy A RKAT . A ST A B R BARAE
0~40 pm [AIZ2AL, ZERRE , kBRI XRIE AN,
B D, BOSTHZEREAR (R 2D,

*2 mEFHFYER

Table 2 Average equivalent diameter of crystals
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Fig. 6 Effects of injection numbers of cementation solution on
ratio of crystal volume to pore volume and permeability
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Fig. 7 Variation of chemical transformation efficiency of crystals

with injection times of cementation solution
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