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Abstract. This study employs sulphoaluminate cement as the primary solidifying 

agent and municipal solid waste incineration bottom ash as the auxiliary solidi-

fying agent to conduct solidification treatment on leachate sludge from domestic 

waste landfills. The results indicate that: (1) Sulphoaluminate cement demon-

strates superior solidification effects compared to ordinary Portland cement in 

treating leachate sludge; (2) The unconfined compressive strength of the solidi-

fied leachate sludge increases with the rise in cement content; (3) Municipal solid 

waste incineration bottom ash can serve as a skeleton-building material; (4) The 

synergistic use of waste incineration by-products with sulphoaluminate cement 

in solidifying leachate sludge for landfill disposal exhibits a certain volume re-

duction effect. 
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1 Introduction 

In China, with rapid economic development and urbanization, municipal solid waste 
(MSW) production grows steadily, causing severe environmental problems. The proper 
disposal of MSW is crucial[1, 2]. By 2023, according to the "China Statistical Yearbook 
2024", China's harmless treatment volume was 254.017 million tons, and the treatment 
rate was 100%. The daily treatment capacity reached 1.14 million tons, including 
170,000 tons for landfill and 860,000 tons for incineration. As shown in Figure 1, land-
fill and incineration are the main MSW disposal methods. In 2023, incineration and 
landfill accounted for 75.44% and 14.91% of total harmless treatment respectively, with 
the incineration proportion rising yearly while the landfill method remaining essen-
tial[3]. In 2023, there were 366 landfill sites. Waste incineration gets more attention as 
it reduces waste volume by 85% - 90% and mass by 60% - 90% and enables energy 
recovery. By the end of 2023, in addition to the 366 landfill sites mentioned above, 
there were another 330 domestic waste landfills (a total of 696) with an annual capacity 
of 210 million tons. Incineration produces by - products like MSWI fly ash and MSWI  
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2.1.1 Leachate Sludge. 



         959Experimental research on the Strength Characteristics of Leachate …    



960             X. Xiao et al.



Experimental research on the Strength Characteristics of Leachate …             961

2.1.2. Cement. 

 

2.1.3. Bottom Ash from Waste Incineration. 
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OOpen Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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