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Pre-treatment process improvement and economic analysis
of collaborative disposal of kitchen waste in domestic
garbage incineration plant

Yang Song
Zhongchengyuan (Beijing) Environmental Technology Co., Ltd., Beijing, 100120, China

Abstract

Traditional landfill disposal of food waste often causes secondary pollution, while standalone anaerobic fermentation struggles to
achieve large-scale adoption. Although co-processing with municipal solid waste incineration plants offers advantages like “resource
integration and energy sharing,” it suffers from inefficiency. This study proposes an integrated pretreatment process combining
“intelligent sorting, crushing, multi-stage dehydration, and precision impurity removal”: The intelligent sorting system reduces
residual impurities to below 3%, dual-shaft shear crushers resolve clogging issues in high-moisture materials, two-stage dehydration
processes decrease moisture content from 90% to 35%-40% with over 75% energy efficiency, and precision impurity removal
systems maintain inorganic impurities below 0.5%. Case results show: Total fixed asset investment of 7.92 million yuan, annual
total costs of 1.79223 million yuan, annual revenue of 6.864 million yuan, static investment payback period of 1.8 years (2.3 years
including construction period), 10-year net present value of 26.16 million yuan, and internal rate of return (IRR) of 45%. Sensitivity
analysis indicates the payback period remains below 2.5 years even with key variables+20% changes, demonstrating both technical
feasibility and economic resilience.
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