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Thermodynamic Equilibrium Prediction for Steam Reforming

of Vegetable Oil in Thermal Plasma Reformer

TING-CHING WENG, HUAN-LIANG TsAI and CHI-SHENG WANG
Graduate School of Electrical Engineering, Da-Yeh University
No. 112, Shanjiao Rd., Dacun, Changhua, Taiwan 51591, R.O.C.

ABSTRACT

This report presents thermodynamic equilibrium predictions for the steam reformation of
vegetable oil in a thermal plasma reformer under various working conditions. An optimal operation
condition was chosen at a temperature of and a mole flow ratio of 1:32 for vegetable oil to water.
The predicted results show that the mole fraction of hydrogen reaches 56% and 68% on wet and dry
bases, respectively, for proton-exchange-membrane fuel cell applications. Moreover, the total mole
fractions of fuels for solid oxide fuel cell applications approach 75% and exceed 94% on wet and dry
bases, respectively. These predicted data are compared with experimental data obtained with a
1kWe thermal plasma reformer at the Clean-Energy Research and Development Center, Da-Yeh
University, Changhua, Taiwan.
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