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Abstract

Ethanol production system or EthaRex was studied. This research aims to develop
the ability of the microorganisms Geobacillus stearothermophilus SUTSP1 and
Petrobacter sp. SUTSP5 for ethanol production from carbon dioxide, carbon monoxide,
and also hydrogen as the additional gas or syngas and also to study the appropriate
parameters for ethanol production from these syngas. Preliminary studies in serum
bottles were set at the condition of CO,: CO:H, ratio 30:50:60% by volume, microbial
culture in nutrient broth or enrichment medium with 10% of microbe and operated 72
hours continuously. It was found that SUTSP1 produced 7.77.95% by volume of ethanol
in nutrient broth whereas SUTSP5 achieved the higher concentration of ethanol that
was 38.7602% by volume or 305.8180 ¢/L during the same condition. As a result, the
highest capability microbe, SUTSP5 cultured in nutrient broth were thoroughly selected
for the enhancement of the EthaRex system. The preliminary tests of this system were
performed with various conditions and found that the optimum conditions were
CO,: CO:H, ratio 30:50:20% by volume and SUTSP5 was 20% by volume. When the
system was operated 96 hours continuously, it also found that this was able to produce
ethanol 22.4839% by volume or 177.3980 ¢/L at 48 hours of study. Therefore, the
EthaRex system was highly capable for producing ethanol in the appropriate conditions

of microbes and system.
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