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Abstract: [Objective] To address the issue of efficiently treating sulfate-stained soil roadbeds in Xinjiang region using
fly ash-based solid waste materials, it is necessary to reveal the mechanism of solidifying sulfate-stained soil with fly ash-
based solid waste. [Method] In this paper, fly ash, blast furnace slag, calcium carbide slag and other solid waste
materials are used to prepare fly ash-based cementitious material curing agent, which is used to solidify sulfate saline
soil. The strength of solidified soil and the change law of hydrate type and production amount are studied, and the
mechanism of curing agent solidifying sulfate saline soil is revealed. [Results] The results showed that: (1) when the
dosage of the solidifying agent was fixed at 10%, with the increase of the salt content in the saline soil, the strength of
the solidified soil gradually decreased, the generation amount of ettringite (AFt) in the solidified soil gradually increased,
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while the generation amount of AFm-SO?~ salt gradually decreased. (2) When the salt content in the soil increased
from 5% to 20%, the 28-day strength of the solidified soil decreased by 2.43 MPa, the proportion of AFt generation
in the solidified soil increased from 0.5% to 22%, while the proportion of AFm-SO?~ salt generation decreased from
6% to 2%. (3) For the soil samples YT15 and YT20 with salt contents of 15% and 20%, respectively, as the dosage
of the solidifying agent increased, the strength of the solidified soil gradually increased, the generation amount of
AFt in the solidified soil first increased and then decreased, while the generation amount of AFm-SO? " salt gradually
increased. (4) When the dosages of the solidifying agent reached 10% and 15% respectively, the growth rate of the
strength of the solidified soil and the generation amount of AFm-SO?~ salt accelerated, and this was also the turning
point when the generation amount of AFt changed from increasing to decreasing. Based on above results, the
mechanism of fly ash, blast furnace slag and calcium carbide slag solidifying sulfate saline soil is proposed as
follows: the CAH generated by the hydration of fly ash and blast furnace slag can convert the SO?2" ions in the
sulfate saline soil into AFm-SOZ~salt, significantly reducing the generation amount of AFt, thereby strengthening the
role of AFm-SOZ~ salt in filling the pores of the solidified soil and significantly weakening the role of AFt expansion in
destroying the cementation structure of the solidified soil, achieving the growth of the strength of the solidified soil.
[Conclusion] The results of this paper can provide a scientific basis for promoting the large-scale resource
utilization of solid waste in coal-fired power industry.
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Table 1 Physical properties and chemical composition
of industrial solid waste
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Table 3 Test scheme of solidified sulfate saline soil
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Figure 2 The strength curve of solidified soil with the
change of curing agent content
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Figure 9 SEM photos and EDS analysis results of solidified soil sample GT5-10
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