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Abstract [ Objective|] Taking a municipal sludge disposal project as an example, this paper investigates the technical pathway and
comprehensive benefits of co-firing municipal sewage sludge to address challenges including volume reduction, harmless treatment, and
the " Not-In-My-Backyard (NIMBY)". [ Methods] The project was designed for a capacity of 300 t/d (based on sludge with 80%
moisture content) and implemented a " drying + co-firing" approach, whereby dewatered sludge was dried from 80% to 40% moisture
content and then co-firing with coal in an existing power plant boiler at a blending ratio of 1.9%. [ Results] Sludge drying and co-
firing effectively circumvented the NIMBY issues associated with new standalone incineration facilities. By leveraging the power plant’
s existing infrastructure, it also significantly lowered capital and operational expenditures, with a total investment of 110 million CNY
and a direct operating cost of 231. 5 CNY per ton ( excluding depreciation and financing costs). Analysis of energy balancing revealed
this system energy loss of only 0. 95x107 kJ/h, accounting for a mere 0.21% of the total energy input, thus having a minimal impact
on overall system efficiency. [ Conclusion] The project successfully achieves sludge reduction, stabilization, and harmless disposal,
thereby presenting a techno-economically viable, environmentally sound, and socially acceptable solution. It thus serves as a valuable
demonstration for promoting sludge resource recovery and synergistic municipal infrastructure management.

Keywords sewage sludge; not-in-my-backyard( NIMBY ) ; drying and co-firing; capital and operation cost; energy balancing
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Fig. 1  Process Flow of Sludge Drying and Co-Firing
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Fig.2 Energy Balancing Analysis of Sludge Drying and Co-Firing
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Tab.5 Variation of System Energy Balancing under Different Co-Firing Ratios
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- (kI-h™h) (kJ-h™h) (kJ-h™") SH AR L
1.9% 2.90%107 1.95%107 0.95x10’ 0.21%
3.0% 4.58x107 3.08x107 1.50%x107 0.33%
5.0% 7.64x107 5.13x107 2.51x107 0.55%
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