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Investigation on Mechanical Behaviour and Micromechanisms of CO, Carbonated Cement-solidified Soils
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Abstract; The combined soil solidification based on CO, carbonation—cement hydration is a novel technology to realize the strength
enhancement and permanent storage of CO,. However, there is quite little research on the macro— and micro— characteristics and erosion
resistance of carbonated solidified soil. Through compressive strength, scanning electron microscope, X —ray diffraction and sulfate
erosion tests, the strength, mechanism and erosion resistance of CO, carbonated solidified soil were deeply evaluated. The results show
that the compressive strength of carbonated samples cured in water is lower than that of standard samples due to the water softening effect,
and their magnitude is closely related to curing time, carbonation time and their sequence. CO, carbonation consumes cement hydration
products to produce slender rod aragonite and cubic calcite, which are densely stacked in intergranular pores and particle surfaces,
improving the compressive strength and compactness of sample. After being soaked in sulfate solution, the overall integrity of samples is
still excellent, and only a small amount of soil particles fall off locally. The resistance of cement solidified soil to sulphate attack follows
the order; B-7>7d-c-1d>c-3d. The change of compressive strength of samples with soaking time is nearly the same, i. e. the strength
decreases rapidly at first, and then rises gradually, followed by a continuous growth trend.
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Table 1 Basic physical index values of tested soils

WMEEKE/ %  HE pH Wi/ % BB/ % IBYEFERL

0.55 2.69 9.77 30.5 19.1 11.4
&K % HFR B ( mz/g) RKTHE, ( g/c,m3 )
18.7 1.28 1. 657
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Table 2 Chemical compositions of cement / %
SE4r CaO S0, AL O3 MgO  SO;  Fe, 05 Hifh
ot 45.1 24.6 9.4 6.5 5.6 1.2 7.1
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Fig.1 Compressive strength of carbonated cement—solidified soils
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Fig.2 Scanning electron microscope images of carbonated cement—solidified soils
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Fig.3 X-ray diffraction patterns of carbonated solidified soils
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Fig. 4 Appearance and compressive strength of carbonated solidified
soil subjected to sulfate erosion
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