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Adsorption enhanced steam reforming of methanol for hydrogen production
LI Dong-feng', LI Xiao-xiang” , LI Jun-lei', LI Ying', LI Qing-giang',
CHENG Yi', WANG Yang', LIU Hui', GUO Wa-li'
(1. College of Chemical Engineering, Shenyang University of Chemical Technology, Shenyang 110142, China;
2. College of Water Conservancy & Environmental Engineering, Zhengzhou University, Zhengzhou 450000, China)

Abstract: Adsorption enhancement technique is studied in the process of methanol reforming hydrogen production.
Three adsorbents are investigated CO,-TPD, which are commercial hydrotalcite, Ca sorbents and the loading-type MgO
adsorbent. The effects of temperature, liquid space velocity and water/alcohol on the reaction characteristics of hydrogen
generation from methanol steam reforming are studied. On this basis, the operation conditions of adsorption enhanced
steam reforming of methanol is optimized by selecting the Ca based sorbent using response surface methodology. The
results show that the optimum conditions for hydrogen generation using adsorption enhanced reforming of methanol are as
follows :245 —247°C of the temperature,0.3 —0. 31 h ™" of liquid space velocity and 3. 15 —3. 19 mol/mol of the ratio of
the water to methanol. Under these conditions,hydrogen yield and hydrogen content is 2. 528 mol/mol and 92. 1451% ,
which is increased by 32.77% and 26. 49% ,respectively,in comparison with hydrogen production from methanol steam
reforming without enhanced effect. Most importantly, with the same hydrogen yield, the reaction temperature can be
decreased by 57°C ,which is a highly effective energy-saving and emission-reduction route for hydrogen production.
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