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ABSTRACT

The diversion of source-separated organic waste streams, including food organics and garden
organics (FOGO), from landfill presents a significant opportunity for renewable energy
production through anaerobic digestion. However, seasonal and location variability in
feedstock composition can significantly influence digestion performance and biomethane
yield. Understanding and managing this variability is essential for the reliable design and
operation of biomethane production systems. This study investigates the effects of feedstock
variability and pre-treatment strategies on biomethane potential (BMP) of FOGO-derived
substrates. FOGO samples will be collected across multiple time points to capture seasonal
variability in composition, including moisture content, volatile solids, and carbon-to-nitrogen
ratios. Laboratory-scale biochemical methane potential (BMP) assays will be conducted to
determine methane yield and digestion kinetics under controlled conditions.

In parallel, a range of mechanical and physicochemical pre-treatment approaches will be
evaluated to enhance substrate biodegradability and methane production. These include
particle size reduction and size separation, as well as chemical, biochemical and thermal
treatments designed to improve hydrolysis of lignocellulosic fractions present in garden
organics. The results will establish a baseline dataset linking feedstock characteristics to
biomethane yield and process performance. This work aims to inform strategies for feedstock
management and pre-treatment that improve process stability and maximise energy recovery
from heterogeneous municipal organic waste streams. The findings will support the design and
scale-up of anaerobic digestion systems for reliable biomethane production from FOGO.
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