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Abstract : This study investigated four strategies for mitigating the impact of high organic loading rates in
engineering—scale reactors: adding landscape waste, wet anaerobic digestion residue, zeolite, and
reducing anaerobic temperature. The external addition of landscape waste improved the carbon-to-
nitrogen ratio (C/N) and maintained ammonia nitrogen below 4000 mg/L, thereby stabilizing the anaerobic
system. Although the exogenous wet anaerobic digestion residue containing more tolerant microorganisms
failed to improve the suboptimal methane concentration, the biochemical parameters remained stable
at elevated levels. Zeolite addition showed minimal effectiveness and risk of instability after 30 days of
operation under high organic loading rates. After reducing anaerobic temperature by approximately 20
days, the system regained functionality and demonstrated good stability under an organic loading rate
of 7 kgVS/(m* - d). Overall, engineering—scale dry anaerobic digestion reactors can maintain stable
performance when multiple biochemical parameters remain high. Management strategies such as optimizing
feed composition and adjusting operating temperatures are viable options.
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