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Microscopic Pores of Microbial Mineralized Aeolian Sandy Soil
Materials under the Action of Nuclear Magnetic Resonance

GAO Yu'??, XING Jia-wei' , WANG Xiao-rong'*”** , HAN Hong-wei', FAN Cu-yao'
(1. School of Civil Engineering, Inner Mongolia University of Technology, Hohhot 010051, China; 2. Inner Mongolia Engineering
Research Center of Geological Technology and Geotechnical Engineering, Hohhot 010051, China; 3. Key Laboratory of Geological
Hazards and Geotechnical Engineering Defense in Sandy and Drought Regions at Universities of Inner Mongolia Autonomous

Region, Inner Mongolia University of Technology, Hohhot 010051, China)

[ Abstract] In order to explore the durability of microbially induced calcite precipitation( MICP) technology to improve the durability
of aeolian sandy soil materials, 0. 08% polymer absorbent resin (MICP + A) and 0. 37% xanthan gum (MICP + B ) were used to im-
prove the traditional MICP materials. The microstructure of different cycles of high and low temperature cycle and ultraviolet irradiation
was studied by nuclear magnetic resonance technology, and the durability of mineralized sandy soil materials was investigated. The re-
sults show that the porosity of both MICP + A and MICP + B materials increases with the increase of cycling cycles. In 20 cycles of high
and low temperature cycling tests and 15 cycles of ultraviolet irradiation tests, the MICP + A material shows good stability, and the po-
rosity increment decreases by about 1. 8 times and 1. 1 times, respectively, compared with the conventional MICP material. Under high
and low temperature cycling and ultraviolet irradiation, the crystal structure of calcium carbonate is altered and the percentage of medi-
um-sized pores in the soil increases, causing the 2nd peak of the T, spectra of all three materials to be higher than the pre-test peak.
The test shows that the polymer water-absorbing resin can improve the stability performance of the traditional MICP specimens, and this
study provides a basic experimental basis for the engineering application of microbial mineralized geotechnical materials in the treatment
of desert areas.

[ Keywords] biogeotechnical rock ; microbial mineralization of sandy soil materials; MICP; NMR experiment; high and low tempera-

ture cycle; ultraviolet irradiation test
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Fig. 1 Particle size distribution curve of aeolian sandy soil
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Fig. 4 Experimental installation
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Table 1 Indoor UV exposure time

JE13) NI /h EOME G B/ (M m™?)

1 69.7 4.2
3 209 12.8
5 348.67 21.33
7 488.13 28.87
10 697 42.67
15 1 046 64
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Fig. 5 Porosity change rate after UV cyclic irradiation
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