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Green Methanol Production via Integrated Biomass Fermentation
and CCUS: Pathways, Case Studies, and Emission Reduction
Benefits

Zhigang Su
Dagqing Oilfield Chemical Co., Ltd., Daqing, Heilongjiang, 163310, China

Abstract

Under the “dual carbon” goals, traditional methanol production faces increasing pressure for carbon reduction. This paper proposes
and analyzes an innovative technological pathway that utilizes agricultural waste (straw, manure) as raw materials, producing bio-
synthetic gas (Bio-SNG) through anaerobic fermentation, followed by the synthesis of green methanol. By deeply integrating carbon
capture, utilization, and storage (CCUS) technology, it establishes a complete “from biomass to green chemicals” negative carbon
industrial chain. Combining industrial practices from the chemical company, the study details the core technological advantages
of high-solid-content horizontal plug-flow fermentation reactors, achieving a gas production rate exceeding 6.0 Nm?/(m*-d). The
full life cycle carbon footprint analysis reveals that the bio-synthetic gas exhibits a low carbon intensity of-124.45 g CO,eq/M]J,
demonstrating significant “negative carbon” properties. The paper further explores strategies for capturing and utilizing byproduct
CO,, as well as the market competitiveness of green methanol products certified by the International Society for Carbon Capture
and Utilization (ISCC) EU. The research not only provides a concrete solution for the chemical company’s green transformation—
achieving annual CO, reductions of approximately 380,000 tons through a 24-million-cubic-meter annual Bio-SNG and downstream
green methanol project—but also explores a viable pathway for China’s refining industry to utilize agricultural and forestry waste for
resource recovery, ensuring energy security and achieving deep emission reductions.
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