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Technical economic analysis on comparing CO, hydrogenation to methanol using

wind power with natural gas and coal routes
LIU Jian, LI Ying-nan, JIA He, YANG Yu-hang, WANG Yi-song, NA Hong-ming, DU Tao"
(SEP Key Laboratory of Eco-Industry, Northeastern University, Shenyang 110819, China)

Abstract: Water electrolysis, CO, capture, and wind power are used in methanol production. Under a production
capacity of 200 tons per day,three methanol production routes,including natural gas reforming, coal gasification,and CO,
direct hydrogenation, are simulated by Aspen Plus software. Based on the simulation results, cost estimation, carbon
dioxide emission analysis and sensitivity analysis are carried out.The economic and environmental benefits in using water
electrolysis, CO, capture,and wind power are analyzed.It is shown that under a production capacity of 200 tons per day,
the cost of CO, direct hydrogenation route is as high as RMB 9 944. 1 per ton, much higher than RMB 2 595. 2 per ton of
natural gas reforming route and RMB 2 266. 5 per ton of coal gasification route.CO, direct hydrogenation route can reduce
CO, emissions by 0. 57 tons per ton of methanol production,on the contrary, natural gas reforming route will discharge
0. 67 tons of CO, per ton of methanol production, and coal gasification route will discharge 2. 29 tons of CO, per ton of
methanol production.CO, direct hydrogenation route is expected to achieve commercial application if the cost of water
electrolysis falls further and high carbon taxes execute.
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