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by Sodium Carboxymethyl Cellulose

GUO Zihao', BAI Lanlan®, ZHANG Liyao', ZHU Qi', LUO Chenwei'; PENG Jie!
(1. College of Civil Engineering and Transportation, Hohai University, Nanjing 210098, China;
2.JSTC Group Co., Ltd., Nanjing 210000, China)

Abstract: To enhance the application effectiveness of microbially induced calcium carbonate precipita-
tion (MICP) technology in soil reinforcement, this study introduced sodium carboxymethyl cellulose
(CMC-Na) as an additive, and conducted laboratory experiments to investigate the influence of CMC-
Na content (0-0.8%) on the mechanical properties and microstructure of MICP-treated sandy soil.
The experimental results showed that the optimal effect was achieved when the CMC-Na content was
0.2%. The mechanism lay in the fact that CMC-Na could increase the viscosity of the cementation so-
lution and slow the infiltration rate, thereby increasing calcium ion utilization by 11.6% and increasing
calcium carbonate production by 1.5 times. Macroscopic performance tests showed that at this con-
tent, the sand column achieved an unconfined compressive strength of 3 157.5 kPa (9.8 times that of
the blank control group), the permeability coefficient decreased by 61.2%, and the longitudinal distri-
bution of calcium carbonate became more uniform. Microscopic analysis further revealed that the calci-

um carbonate crystals formed under this condition were vaterite, which, compared with the calcite
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formed without CMC-Na, filled the pores between sand particles more uniformly and formed a dens-

er cementation structure. This study provides new insights for the optimization and practical applica-

tion of MICP technology.

Keywords: microbially induced calcium carbonate precipitation; additive; sodium carboxymethyl

cellulose; quartz sand; soil reinforcement
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Table 1 Composition of liquid culture medium
A B 5 B B Ay PR i/
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— KA B (MnSO,H,0) 169.01 0.01
AL 40.00 1.60
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5 o LA A A 2 T oy LR 2.
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Table 2 Composition of cementation solutions of each group

415 JRE /mol SALHS/mol  REMETWTIMNAZE /¢ MIERK  BBERSTHEEAES /%
25 0 IR 2 0.5 0.5 0 5 0
0.1% CMC-Na 0.5 0.5 1 5 1.61
0.2% CMC-Na 0.5 0.5 2 5 3.23
0.3% CMC-Na 0.5 0.5 3 5 4.84
0.4% CMC-Na 0.5 0.5 4 5 6.45
0.6% CMC-Na 0.5 0.5 6 5 9.68
0.8% CMC-Na 0.5 0.5 8 5 12.91
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Fig.2 Structure of sand column test mold
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Fig.4 Calcium ion consumption in solutions of each group
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