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Study on Preparation and Properties of Fly Ash Based Polymer Solidified Soil
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Abstract: The purpose of this study is to develop fly ash based polymer curing agent to replace cement for loess reinforcement.
The alkali activator was prepared by using fly ash as the main precursor, metakaolin as the aluminum correction material,
sodium silicate and sodium hydroxide. The effects of alkali activator modulus, solid content and fly ash content on compressive
strength were investigated by orthogonal test. The results show that the optimal ratio of alkali activator modulus is 1. 1, the solid
content is 7% , and the fly ash content is 30% . The compressive strength of the corresponding solidified soil at 7 days,
14 days, and 28 days reaches 5. 11 MPa, 6.16 MPa, and 10.71 MPa, respectively. The silica — alumina ratio was further
adjusted according to the mass ratio of fly ash to metakaolin of 1:1, and the 7 — day strength was 77. 9% higher than that of the
reference group. The geopolymer solidified soil did not expand and crack in the sulfate solution, showing good corrosion
resistance. The ratio system takes into account both mechanical properties and environmental adaptability, and can provide
technical support for low — carbon foundation treatment in loess areas.
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Table 1 Chemical composition of fly ash / %
Si0, Al 04 Ca0  Fe,04 S0, K,0 TiO, HA
53.9 30.4 0.9 5.7 1.6 2.7 1.3 3.5

Q-Quartz
M-Mullite

Intensity/ (a.u.)
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Fig.1 XRD pattern of fly ash
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Table 2 Basic physical indexes of test loess
WEy  RBEK B BIR By mRTHE
/(KN/m)  Fw/% HE 0 /% wp/% KF/ % /(g/cm®)
1.96 2036 2,71 342  18.8  17.45 1.77
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Fig. 2 Particle size distribution curve of loess
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Table 3 Chemical components of alkali / %
NaOH Naz CO; NaCl E’fm
98.5 0.3 0.01 1.19
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Table 4 Product parameters of sodium silicate
Na, 0/% Si0,/ % R M HEF B/ (g/cm’ )
21.48 60. 10 2.8 0.6
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Table 5 Table of three — factor three — level orthogonal experiments

A: RIS B: BRECKH C: BIUK

RBH S g EkERe BRe S0
FA-1.1%~3%~10% 1.1 3 10 1
FA-1.1%~5%~20% 1.1 5 20 2
FA-1.1%~7%~30% 1.1 7 30 3
FA-1.3%~5%~30% 1.3 5 30 3
FA-1.3%~7%~10% 1.3 7 10 1
FA-1.3%~3%~20% 1.3 3 20 2
FA-1.5%~7%~20% 1.5 7 20 2
FA-1.5%~3%~30% 1.5 3 30 3
FA-1.5%~5%~10% 1.5 5 10 1
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Table 6 Single — factor test table /%
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Fig. 3 Peak plot of orthogonal test
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Fig.4 Trend diagram of compressive strength with factor level
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