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Abstract:  Sludge treatment processes and technologies such as anaerobic digestion, drying and
incineration, and pyrolysis gasification and incineration must be considered at the stage of high-quality
development and implementing “carbon emission reduction and carbon neutrality” policy. Phase |
sludge of Zhengzhou New Area wastewater treatment plant (WWTP) adopts sludge anaerobic digestion and
drying process, and phase I sludge adopts pyrolysis gasification and incineration process. On the basis of
phase I and phase II, the coupling of sludge anaerobic digestion, pyrolysis gasification and incineration
is realized, and finally the reduction, harmlessness, stabilization and resource utilization are realized. The
actual operation data of 1 000 t/d sludge anaerobic digestion and 100 t/d sludge gasification and
incineration project of Zhengzhou New Area WWTP show that sludge anaerobic digestion and sludge
incineration are not either one or the other. On the contrary, from the perspective of energy balance in the
whole process, the coupling technology of sludge anaerobic digestion and sludge pyrolysis gasification is

the optimal process combination to maximize energy utilization.
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Fig.1 Sludge anaerobic digestion and pyrolysis
gasification coupling technological process
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Fig.2 Energy balance calculation of 100 t sludge anaerobic digestion+drying+pyrolysis gasification incineration process
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Fig.3 Energy balance calculation of 100 t sludge drying+

incineration process
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Fig.4 Flow chart of energy utilization of sludge anaerobic

digestion and sludge drying
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Fig.5 Changes of anaerobic digestion sludge volume and
biogas production in 2021
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Fig.6 Waste heat recovery from sludge digestion and
drying in 2021
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Fig.7 Process flow diagram of sludge gasification and
incineration
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Fig.8 Heat utilization balance diagram after coupling

sludge digestion and pyrolysis gasification incineration
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