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Study on Preparation of Ceramsite Filter Material from Sludge and QOil Shale Semi-coke
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Abstract: Using granulation, drying, preheating, and sintering processes, three solid wastes of oil shale semi—coke, fly ash, and
sludge are used as raw materials to prepare artificial ceramsite filter materials for sewage treatment plants. Taking hydrochloric acid
solubility, cylinder compressive strength, porosity and specific surface area as the main performance indicators of ceramsite filter
materials, the influence of factors such as the ratio of raw materials, sintering temperature and raw material characteristics on the
performance of ceramsite is explored. The experimental results show that the best ratio of oil shale semi—coke to fly ash is 3 : 5, and the
specific surface area and porosity of ceramsite are significantly reduced when the calcination temperature exceeds 1125 °C. With the
increase in the proportion of sludge in the ceramsite raw materials, the hydrochloric acid soluble rate and the cylinder pressure strength
gradually decrease, while the porosity and specific surface area gradually increase, but they still fulfill the requirements of the CJ/T
299-2008 standard. The residual organic components in oil shale semi—coke are beneficial to the formation of pores during the preparation
of ceramsite.
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Table 1 Chemical composition of raw materials /%

HiH Si0, ALO; CaO MgO Tfe,0; Na,O  LOI
U 51,48 14.20 7.49  2.35  5.91  3.75 8.55
BEEK 52.86 18.86  2.86 - 6.73 - 2.12
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Fig. 1 XRD patterns of raw materials
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Fig. 2 Effect of the ratios of oil shale semi—coke to fly ash on the performance of ceramsite filter materials
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Fig.3 XRD patterns of ceramsite filter materials with
different ratios of oil shale semi—coke to fly ash
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Fig. 4 Effect of sintering temperatures on performance of ceramsite filter materials
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Fig.5 Microstructure of ceramsite filter materials
under different sintering temperatures
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Fig. 6 Effect of sludge contents on performance of ceramsite filter materials
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Fig.7 Microstructure of ceramsite filter materials
under different sludge contents
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Table 2 Effect of residual organic components in oil shale semi—coke
on performance of ceramsite filter materials
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Table 4 Concrete represents structural damage detection results
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