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Abstract
Assuming ethanol fermentation liquid without dehydration processes, a modeled 8.95% ethanol fermentation liquid

was prepared. A steam reforming reaction was attempted using this liquid as the raw material with a natural gas steam 

reforming Ni-based industrial catalyst, and a high hydrogen yield of over 80% was obtained at reaction temperatures of 

around 600°C. Organic impurities in the liquid did not inhibit hydrogen production, and high concentration hydrogen gas 

was obtained. In addition, the high hydrogen yield was almost the same as that of the same concentration ethanol liquid of 

8.95% obtained by heat distillation of fermentation solution from waste molasses, suggesting that this model can be used 

as a hydrogen production method from biomass in regions with large amounts of biomass as a raw material for ethanol 

fermentation. The hydrogen produced is expected to be used to fuel cell trains in rural areas where lignocellulosic biomass 

is abundant.
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Table 1 The Average Concentration of Organic Impurities in 
Ethanol Fermentation Liquid from Woody Biomass

Concentration(g/L) 
Acetic Acid (CH3COOH) 1.117±1.305 
Methanol (CH3OH) 0.664±0.267 
Ethyl Butyrate (C3H7COOC2H5) 0.701±1.305 
Butyric Acid (C3H7COOH) 0.521±0.359 
1-Butanol (CH3(CH2)3OH) 0.145±0.287 
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Fig. 3 Hydrogen Yield of Reaction with 7.7% Aqueous Ethanol 

Solution at Each Reaction Temperature 
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Fig. 4  Produced Gas Composition and Hydrogen Yield of 
Reaction with Aqueous Acetic Acid Solution 
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Fig. 2 Composition of Produced Gas of Reaction with 
7.7% Aqueous Ethanol Solution at Each Reaction 
Temperature 
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Table 2 The Concentration of Organic Acid in Ethanol 
Fermentation Liquid from Waste Molasses 

 Concentration(g/L) 
Acetic Acid (CH3COOH) 1.09 
Isobutyric Acid ((CH3)2CHCOOH) 0.86 
Valeric Acid (CH3(CH2)3COOH) 0.38 
Butyric Acid (C3H7COOH) 0.29 
Isovaleric Acid ((CH3)2CHCH2COOH) 0.18 
Propionic Acid (CH3CH2COOH) 0.18 
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Fig. 5 Gas Composition and Hydrogen Yield of Reaction 

with Modeled Ethanol Fermentation Liquid 
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Fig. 6 Comparison of Hydrogen Yield with Modeled 

Ethanol Fermentation Liquid and 8.95% Aqueous 
Ethanol Solution 
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Fig. 7 Production Gas Composition and Hydrogen Yield of 

Reaction with Liquid Obtained by Heat Distillation of 
Fermentation Solution from Waste Molasses 
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