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Storage, transportation and incineration characteristics of carbon—based
skeleton—assisted thermally hydrolyzed sludge

CAI Wanzhen, XIAO Han, ZHANG Lin, LIU Huan, YAO Hong
(State Key Laboratory of Coal Combustion, Huazhong University of Science and Technology, Wuhan 430074, Hubei, China)

Abstract: To address the challenges associated with the storage, transportation,and combustion safety of sludge—
derived fuel,this study investigated the effects of carbon—based skeleton—assisted thermal hydrolysis on the storage/
transportation and incineration characteristics of sludge,based on a previously developed method. Regarding storage/
transportation characteristics, although the water re—absorption rate of carbon—based skeleton sludge increased
under equal-mass pelletizing conditions, it decreased by nearly 30% under equal-volume pelletizing conditions.
The addition of lignocellulosic waste skeletons reduced oxygen absorption by 30-70%,indicating a slightly lower
spontaneous ignition tendency. In terms of incineration characteristics, the influence of different carbon—based
skeletons on fuel properties varied. Waste wood—based skeletons performed optimally, increasing the sludge
calorific value by 25%,and enhancing the combustibility index and combustion stability index by approximately 8%

and 42%,respectively,thereby effectively improving combustion performance. This skeleton material also raised the
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softening temperature (ST) in ash fusion temperatures by about 100 ° C and slightly reduced slagging tendency.

Processing by—product skeletons showed moderate performance in most combustion indicators, improving

combustion performance to some extent but being less effective than waste wood skeletons in mitigating slagging

risk. Conversely,waste straw skeletons,due to introducing excessive SiO2, exacerbated ash fusion and slagging risks,

necessitating strict control of their addition ratio in application. This study provides theoretical support for

improving the storage,transportation,and incineration characteristics of sludge—derived fuel.
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Experimental process for fuel preparation from sludge via carbon—based skeleton—assisted thermal hydrolysis
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Table 1 Combustion characteristic indexes of sludge via carbon—based scaffold—assisted thermal hydrolysis
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Note: Fig.12 Melting temperatures of various sewage sludge ashes and their variation trends
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Fig.13  Melting characteristics of sewage sludge ash under various preparation conditions
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