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THERMODYNAMIC ANALYSIS OF HYDROGEN GENERATION VIA
STEAM REFORMING OF GLYCEROL

Wang Congwei, Xie Jianjun, Yin Xiuli, Wu Chuangzhi
(Key Laboratory of Renewable Energy , Chinese Academy of Sciences, Guangdong Key Laboratory of New and Renewable Energy
Research and Development , Guangzhou Institute of Energy Conversion, Chinese Academy of Sciences , Guangzhou 510640, China)

Abstract: Thermodynamic equilibrium for glycerol steam reforming to hydrogen was investigated using Gibbs free
energy minimization method. The model matches the experimental results very well. The effects of the temperature,
pressure and the ratio of steam-to-glycerol (S/G) on the reaction were investigated, such as compositions and selectivities
of the products, the equilibrium yield, as well as system energy consumption. It is shown that higher temperature and
lower pressure favor the production of hydrogen from glycerol ; besides, to avoid carbon formation, S/G should be higher
than 4; CH, can be eliminate completely under the condition of 873 K and S/G of higher than 20. So the optimal
conditions are reaction temperature of 823-1023 K, ambient pressure, S/G of 6:1-46: 1. As a highly endothermic
reaction, the system energy consumption of glycerol steam reforming occupied more than 30% of the total energy

generated from the system in the typical condition of H.0/C;HsO;(mole/mole)=9, T=1023 K.

Keywords: glycerol; steam reforming; hydrogen production; thermodynamics



