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In a previous research, it has been found that it could be possible to increase the partial pressure of hydrogen and
hydrogen yield by scavenging the CO. from the headspace of reactor. In this research, the positive and negative effects of
the CO, scavenging especially on the fate of by-products were investigated by a batch experiment. Production and
conversion of by-products had critical relationships with hydrogen evolution and consumption. The maximum hydrogen fraction
in the headspace was increased from 66.4 to 91.2% by removing the CO: in the headspace and the degradation rate of
glucose was also enhanced. The removal of CO, effectively hindered the homoacetogenesis but caused several negative
phenomena. The degradation of ethanol, one of the main products, was inhibited by the high partial pressure of hydrogen
andfor the absence of CO.. Also it was observed that other by-products such as propionate, propanol, acetone, etc. could
not be degraded further after produced from glucose. On the other hand, solventogenesis was not observed in spite of the
high hydrogen partial pressure apart from previous researches and it might hinder the excess production of acetate, which
could cause overall inhibition. From this research, it could be implicated that the CO. scavenging method could be

recommended if the fermentation was purposed to produce hydrogen and ethanol.
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Figure 1. Experimental setup for analyzing gas composition and
by-products (Liquid samples were taken with a 5-mL syringe and all
reactors were duplicated).
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Table 1. Results obtained from batch hydrogen production tests (indicates
the data range based on duplicate samples)

Parameter W/O COy-scavenging W/ COx-scavenging
pH initial 6.20+0.01 6.20+0.01
pH- final 5.8410.02 6.15+0.03
Time for 90% conversion
of glucose, hr 14.010.3 11.0+0.3
Maximum H,
concentration, % 66.4+0.3 912405
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Figure 2. Concentrations of ethanol and acetate and gas composition ((a)
Results from the reactors without CO; scavenging; (b) Results from the

reactors with CO; scavenging. Error bars indicate the data ranges based on
duplicate samples).
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Figure 3. Concentrations of other by-products produced in small amounts.
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