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Optimal material proportion for co-solidification of sewage sludge and MSWI bottom ash and its strength promotion mechanism
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Abstract: Co-solidification of dewatered sewage sludge and municipal solid waste incinerator (MSWI) bottom ash is an environmental friendly way of disposal. As
cement and gypsum play a role in the early and later stage of solidification respectively, cement, gypsum, and their mixture were selected as hardener for the co-
solidification of dewatered sewage sludge and MSWI bottom ash. Unconfined compressive strength, water content, volume change ratio, leaching toxicity, COD and pH
were measured on the solidified sludge and SEM tests were carried out to investigate the microstructure of the solidified sludge. The following conclusions can be drawn
from the experimental study. The optimal material proportion for the sludge solidification is 25% cement, 25% gypsum, and 100% MSWI bottom ash. With this material
proportion, the strength and water content of the solidified sludge meet the requirement for landfilling, and the volume change ratio and leaching toxicity can be controlled
at a low level. The gain in the strength of solidified sludge is resulted from the skeleton effect and water absorption of MSWI bottom ash at the early stage and from the
hydration effect of hardener and the volcano ash effect of MSWI bottom ash at the later stage. Production of ettringite during the solidification is one of the important
factors contributing to the strength promotion for the solidified sludge.
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