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Abstract: To further improve the effect of admixtures on the flowable solidification of sludge, based on a self-devel-
oped composite cementitious material (CCM) tailored for fluidized sludge solidification, this work explores the effects
of gypsum, cement-based capillary crystalline waterproofing materials (CCCW ) , and anti-clay agents on flowable so-
lidified sludge through single-factor and orthogonal tests, examines the impacts of curing time and content on solidifica-
tion effectiveness. An optimized mix ratio was determined, yielding a composite fluidized soil stabilizer ( CFSS). Re-
sults indicate that the fluidity of the solidified sludge first increases and then decreases with increasing dosages of gyp-
sum and anti-clay agent, whereas it decreases continuously as CCCW dosage rises. In terms of unconfined compressive
strength, increasing gypsum or CCCW dosage enhances the strength, while a higher anti-clay agent dosage leads to re-
duced strength. The influencing factors on fluidity, in descending order of significance, are; CCCW > anti-clay agent >
gypsum. For strength, the order is: gypsum > CCCW > anti-clay agent. Compared with cement solidification, sludge
solidified with CFSS shows a 44% reduction in the 56-day volume change rate and a 13. 5% increase in strength.
Within the CFSS dosage range of 8% ~20% , both fluidity and strength exhibit a linear relationship with the dosage.
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Admixtures do not alter hydration product types but accelerate their generation, cumulative pore volume and most prob-

able pore size gradually decrease with higher content, thereby improving solidification effectiveness.

Keywords: fluidized solidified; sludge; gypsum; cementitious capillary crystalline waterproofing ( CCCW )

material; anti-clay agents
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