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Simulation analysis of hydrogen production from biogas via tri-reforming process
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Abstract

Thailand is an agricultural country. Thus, there are many agricultural factories, such as food industry, beverage industry, and
processed agricultural product industry. Most of agricultural factory wastewater is organic wastewater and need to be treated by the
biological system which divided into aerobic and anaerobic. In anaerobic treatment, the by-product is biogas which can be used as a
fuel source for hydrogen production. Therefore, this research aims to investigate the hydrogen production from biogas tri-reforming.
The biogas was obtained from different Thailand industrial sources: (i) wastewater from cassava starch production (ii) wastewater
from palm oil production (iii) wastewater from spirit production and (iv) animal manure from Dusit Zoo. This system was designed
and simulated by using Aspen plus v.9.0. The developed model was employed to study the optimal condition for maximum hydrogen
yield. The effect of important variables, such as tri-reformer temperature, OZ/CH4 mole ratio and HZO/CH4 mole ratio on hydrogen
production were investigated. Moreover, this research compare the amount of hydrogen from four different sources of biogas. The
simulation results shown that the optimal operating conditions of tri-reformer temperature was 700°C, OZ/CH4 mole ratio was 0.1
and HZO/CH4 mole ratio was 3. Biogas from different sources produced different quantities of hydrogen where maximum hydrogen

yield was found from cassava starch production wastewater.

Keywords: Process simulation, Biogas, Hydrogen, Tri-reforming
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