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Effect of initial substrate concentrations and pH on hydrogen
production from xylose with Clostridium butyricum T4

Jie Qiu, Jifei Xu, and Nanqi Ren
State Key Laboratory of Urban Water Resource and Environment, Harbin Institute of Technology, Harbin 150090, China

Abstract: We studied the effect of initial pH and substrate concentrations on the conversion of xylose to hydrogen by Clostridium
butyrium T4 at pH 5.0-8.5 and substrate concentrations 5—40 g/L. The cumulative hydrogen volume and the specific hydrogen
production rate increased and then decreased with increasing initial pH or substrate concentrations. At initial pH 6.5 and substrate
concentration 20 g/L, the cumulative hydrogen production and the specific hydrogen production rate reached the maximum value of
4.26 L/L and 18.86 mmol-H,/h g-DCW (dry cell weight).
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Fig. 1 Schematic of pure batch-culture reactor. 1: gas collector;
2: water tank; 3: water; 4: tube; 5: hydrogen producer; 6:
oscillator.
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Fig. 2 Effect of initial pH on xylose utilization rate, biomass, Fig. 3  Effect of initial pH on the maximum specific H»
final pH and the cumulative H, production. production rate and H; content.
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Fig. 5 Effect of xylose concentrations on xylose utilization
rate, biomass, final pH and the cumulative H, production.
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Fig. 6 Effect of substrate concentrations on the maximum
specific H, rate, H, content and H, yield.
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