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Preparation and properties of ceramsite from domestic waste
incineration slag sludge

MA Peng, ZHANG Cheng, SONG Chengfang, CAO Yucheng
(College of Environment and Resources, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] This study attempts to prepare ceramsite from slag and sludge, which is produced in the
incineration of municipal solid waste, so as to achieve a reasonable disposal of the slag and sludge. [Method]
The slag sludge separated from the slag according to the particle size was made into spherical particles with fly
ash, quartz powder and kaolin in a mass ratio of 3:3:3:1, and then sintered in a muffle furnace. The properties
of ceramsite were tested according to GB/T 17342.1, and the microscopic morphology, crystal structure and
heavy metal leaching of ceramsite were measured. [Result] Two heavy metals in slag sludge exceeded the
standard, namely cadmium and zinc. At 1 175 °C, the bulk density and compressive strength of the obtained
ceramsite particles increased significantly, and the water absorption rate decreased in 1 h. When the sintering
time was 10—15 min, the water absorption of ceramsite varied greatly in 1 h. Excessive preheating temperature
and preheating time were not conducive to good expansion effect of ceramsite. Under the optimum firing

conditions, the bulk density of the ceramsite obtained was 783 kg*m, the compressive strength was 7.9 MPa,
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and the water absorption rate in 1 h was 9.8%, conforming to the national standard of GB/T 17431.1 for
lightweight aggregates. The leaching contents of cadmium and zinc in the ceramsite particles fired by the
optimal process were 0.006 5 and 0.511 7 mg- L' respectively, which were far lower than the leaching contents
of cadmium and zinc in the slag sludge itself. The cost of producing ceramsite from domestic waste incineration
slag sludge in the laboratory was 28.0 yuan-m, and according to the market price of ceramsite, a profit of
102.0 yuan-m™ of ceramsite could be generated. [Conclusion] The optimal sintering process includes a
sintering temperature of 1 175 °C, a sintering time of 15 min, a preheating temperature of 400 °C, and a
preheating time of 20 min. The properties and heavy metal leaching content of ceramsite meet national
standards. [Ch, 6 fig. 5 tab. 28 ref.]
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Table I Mass percentage of main components of slag sludge and fly ash

Fia E 4y /%
Si0, ALO; CaO Fe,0; MgO  Na,0

P 13.70 6.46  53.61 7.39 2.73 1.57
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Table 3 Chang of heavy metal content of slag sludge
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Figure 1 Influence of different sintering temperatures on properties of ceramsite
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Figure 2  Effect of different sintering time on properties of ceramsite
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Figure 3  Effect of different preheating temperatures on properties of ceramsite
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Figure 4 Influence of different preheating time on properties of ceramsite
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Figure 5 Micromorphological comparison of ceramsite before and after firing
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