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Evaluation and analysis of multi-process regulation routes for the modulus ratio of

syngas from biomass gasification for green methanol production
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LI Junying, YAN Fang, LI Lin, WU Luping, ZHENG Heng
(C1 Chemistry, Southwest Institute of Chemical Co., Ltd., Chengdu 610225, Sichuan, China)

Abstract: In the process of methanol production from biomass gasification, the adjustment of hydrogen-to-carbon ratio of syngas serves
as the key of entire process. It directly determines the carbon atom utilization efficiency, energy consumption level and ultimately the
economic benefits of process. Based on a biomass syngas processing capacity of 75000 m*/h (standard conditions), the green hydrogen
coupling process, shift-low methanol synergistic process, shift-pressure swing adsorption (PSA) synergistic process and shift-N-
methyldiethanolamine (MDEA) synergistic process were synthetically analyzed. The results indicate that under the current technological
level and market pricing system, the shift-MDEA synergistic process demonstrates the lowest investment intensity and excellent
operational economy, with the investment per unit capacity of 4032 CNY/(t-a), the financial internal rate of return of 35.26% and the
dynamic payback period of 5.10 a. Although the green hydrogen coupling process has a high carbon utilization rate and potential for
negative carbon emissions, its economic viability is highly dependent on the cost of green hydrogen and it is a long-term strategic technology.
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Fig. 1 Process flow of green methanol synthesis
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Fig.2 Process flow of hydrogen-to-carbon ratio adjustment

unit of green hydrogen coupling process
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Fig.3 Process flow of hydrogen-to-carbon ratio adjustment

unit of shift-low methanol synergistic process
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Fig. 4 Process flow of hydrogen-to-carbon ratio adjustment

unit of shift-PSA synergistic process
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Fig. 5 Process flow of hydrogen-to-carbon ratio adjustment

unit of shift-MDEA synergistic process
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Table 1 Comparison of fixed asset investment of four processes
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Table 2 Comparison of unit methanol cost for four processes
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Fig. 6 Sensitivity analysis results of four processes
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Table 4 Multi-dimensional comprehensive evaluation results of four processes
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