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Construction and comprehensive performance evaluation of
a green hydrogen-assisted biomass-to-methanol process
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Abstract: To promote agricultural waste utilization and low-carbon methanol production,a green hydrogen-assisted
biomass-to-methanol (GH-BTM) process was proposed. A whole-process model integrating biomass gasification, green
hydrogen supplementation, methanol synthesis and distillation, and organic Rankine cycle waste heat recovery was
developed using Aspen Plus. The effects of steam-to-biomass ratio, gasification temperature, methanol synthesis
temperature ,and green hydrogen supplementation on system performance were investigated , and the proposed process was
compared with coal-to-methanol (CTM) and green hydrogen-assisted coal-to-methanol (GH-CTM) processes.The results
show that green hydrogen supplementation improves syngas composition and enhances methanol synthesis performance.
The hydrogen efficiency, energy efficiency, and exergy efficiency of GH-BTM are 88.80%, 81.79%, and 72.85%,
respectively.The life-cycle greenhouse gas emission is 0. 31 kg CO,/kg CH;OH, the methanol production cost is 231. 50
USD/t,and the internal rate of return is 23. 77% ,indicating favorable low-carbon performance and economic feasibility,
and providing a reference for agricultural waste utilization and green methanol production.
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