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Influence of aluminum ion flocculants on the effect of MICP

reinforcement of sand
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(Key Laboratory of Ministry of Education for Geomechanics and Embankment Engineering, Hohai University,
Nanjing 210098, P. R. China)

Abstract: The excessive number of cementing solution injections required for MICP limits its practical
engineering application. In order to reduce the number of injections and improve the efficiency of the cementing
process, an enhancement method was investigated in this study in which aluminum ion flocculant was added to
the cementing solution to enhance the curing rate and effectiveness of MICP. Experiments were carried out on
MICP-reinforced sand columns, and the influence of different concentrations of AICL;+6H,O on the cementing
solution was studied. Then the influence of AICl;-6H,O on production of calcium carbonate and unconfined
compressive strength (UCS) was studied. In the aqueous solution test, the changes of precipitation and solution
pH under different solution conditions were observed, and the effects of the aluminum ion flocculant on the

composition and morphology of the deposited calcium carbonate were investigated using XRD and SEM tests.
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The results show that, compared with the control group, after adding an appropriate amount of aluminum ion
flocculant to the cementing solution, the proposed method resulted in the experimental sand column being
reinforced after 3 treatments of the cementing solution. The UCS reaches 1.7 MPa after 5 treatments of the
cementing solution, compared to 9 treatments using the conventional method. The addition of AICIl,;-6H,0 to
the cementing solution significantly reduced the number of MICP injections required compared to the control
group. This study provides an important reference for applying MICP-reinforced sand in practical engineering.

Keywords: microbially induced calcium carbonate precipitation (MICP); aluminum ion flocculant; unconfined

compressive strength; sand reinforcement
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Fig. 1 Distribution curve of standard sand in the experiment

—FP ) IZ ML &Y, v S K AL B
A PR R A SR AR R v R P EUREE [ B ] T
FFAE TAT W AEAE A 7= R Ak 70 [ Al 700 =45 e
2 B R MR BE ALCL-6HLO W W, 5 1 45 e vk B
A, AICL-6H,0O FH U/ .
2 REHIE
2.1 #h#EKLe

Bl 56 AR HERD L B FKRE 12 h e, %
AR 2% 0, A BERE TPt o B A v D A R AR

TR v i) S RGHB AR R 5 em, 55 O 10 em B RP AL,
LU B AN 2 s FLBRFR 29 80 mL .

& rer
o | WOR i

:}?;:; . # %

Bl # ! ﬁ ;;’/”/’ oS e
||: JiE Y |_ L‘ T’ i
e 50 mm &

B2 MICPH#FHHIEEERER

Fig. 2 Schematic diagram of MICP sand column test device
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Table 1 Scheme of sand column treatment test
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g4l
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Table 2 Details of solution test
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Table 3 Grouting times, calcium carbonate content and

unconfined compressive strength in S1 and R3 groups
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Fig.5 Relationship between calcium carbonate

production and unconfined compressive strength
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Fig.7 pH change diagram in aqueous solution
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