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Abstract:

The overarching goal is to identify viable biomass wastes in Singapore and in the southeast Asia (SEA) region and then develop a 

process to convert the biomass waste to biomethane enhanced by self-sufficient green hydrogen. To be added to gas grid, the 

methane purity should be higher than 95%, which is much higher than that in normal biogas (50-75%). Thus, biogas upgrading with 

minimum carbon intensity, which needs green hydrogen, is crucial. We have patented and licensed ‘hybrid electrolysis’ that generates 

carbon-negative green hydrogen from biomass waste. Additionally, we also patented and licensed biogas upgrading in a two-phase 

fermentation with efficient hydrogen dissolution using a novel ceramic membrane contactor module. 

Herein, we hypothesize to integrate hybrid electrolysis and biogas upgrading to produce high-purity biomethane with the lowest carbon 

intensity to date. Specifically, we aim to achieve the following targets: (1) to convert biomass waste (paper/cardboard waste, palm oil 

waste, sugarcane bagasse, etc) to sugar (glucose and xylose) and it is derivatives, (2) to Type of Grant: External - No Evaluation 

produce green hydrogen from biomass waste to support biogas upgrading, (3) to convert the byproduct to green H2 powered by PV, 

and (4) to upgrade biogas to high-purity biomethane (> 95%). The proposed research covers the key technology interests of the latest 

R&D initiatives (RIE2025) namely Sustainability & Advanced Engineering. 

Driven by national goal of decarbonization, bio-LNG will contribute significantly to the science and engineering community in 

Singapore.
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