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Hydrogen production from ethanol via 2 processes, partial oxidation and autothermal
reforming, were studied. In partial oxidation study, effect of oxygen to ethanol ratio
(O2:EtOH) in the range of 0.1-1.2 and effect of reactor temperature in the range of 550-
700°C on Ni/Al,O5 catalyst were investigated. From the experimental results, product gas
composition, product gas flow rate, H; yield and CO yield were influenced by O,:EtOH and
the value giving maximum H, vyield was between 0.3-0.5. In the study of reactor
temperature eﬁ"ect, both H, and CO composition, CO yield, and H, yield were increasegj”
whereas CO, and CH, composition were decreased as the reactor temperature increased.
The temperature of 650°C was chosen to be the suitable temperature for partial oxidation.

In autothermal reaction study, type of metal catalyst and water to oxygen ratio
(H,0:0,) were selected to investigate. Seven active metals on Al,O; were tested: Ni, Co,
Cu, Cr, Pd, Ru, and Pt. The range of H,0:0, ratio studied were 0.5-30 equivalent to 95.5-
26.5% ethanol concentration. The experimental results showed that different metals
znhanced type of reaction differently. Ni, Pd and Pt improved steam reforming of ethanol
'esulting in high H, yield. The order of active metal on Al,O5 giving H, yield ranked from
figh to low is 15%Ni > 0.75%Pt; >1%Ru ~ 15%Co ~1%Pd > 15%Cu> Al,O; > 15%Cr.
/hen considering H, yield and coke yield together with the price of catalysts, Ni was shown
' be the best catalyst and hence chosen to study for the effect of H,0:0, ratio. The

1,0:0, ratios that gave high H, yield were in the range of 6-14. In combination with energy
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efficiency analysis, H,O:0, ratio of 6 showed the best energy efficiency (43%) with average
stability while H,O:0, ratio of 14 gave the best stability with average energy efficiency value
(24%)-

In comparison of partial oxidation and autothermal reaction at the same operating
condition studied in this research both in terms of H, yield or energy efficiency and catalyst
stability, autothermal reaction giving energy efficiency of 63% was a better process.

From this research study, ethanol produced from agricultural raw materials can be
utilized as raw material for hydrogen production via autothermal reaction efficiently. The
study on conversion process and catalyst selected should be further studied on its stability,
operating condition, kinetic of reaction as well as combined product-gas-purification process

for utilizing in fuel cell.





