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Abstract: Because beverage waste contains a lot of sugar, it
can be used as a valuable resource for energy. But beverage
waste is discharged through the water treatment. To prevent
the waste of the energy resource, we produced bioethanol by
using beverage waste in this study. In order to produce
bioethanol, we added distillers stillage and NaOH for
fermentation condition (nutrients and pH adjustment). As a
results, ethanol concentration was 5.92 vol%. In contrast,
ethanol concentration of blank (not added nutrients) was low
and fermentation rate was very slow. Because components
of the distillers stillage help the yeast growth, fermentation
yield and rate was improved. Finally, we operated distillation
and dehydration process by using fermented mash and
produced fuel bioethanol (more than 99.5 wt%). We think
that this results may provide useful information with
application of commercial ethanol production using beverage
waste.
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Fig. 1. Pilot plant: (a) fermentation, (b) distillation, (c) dehydration.
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Fig. 2. Diagram of ethanol production process using beverage waste.
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Table 1. Analysis results of beverage waste

Sugar (wt%) pH  Acidity Density (g/mL)

9.30

(Fructose: 4.32, Glucose: 4.98) 3.24 4.8

1.043

32. 999 R
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Fig. 3. Results of fermentation process(not added nutrients).
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Fig. 4. Results of fermentation process (after added nutrients).
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Table 2. Contents of distillers stillage

Component Content(%)
Crude protein 5.52
Crude fat 10.42
Crude fiber 0.01
Crude ash 4.16
Volatile basic nitrogen 0.03
Moisture 66.11
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Fig. 5. Results of fermentation process (after added distillers stillages).
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Table 3. After distillation and dehydration, ethanol contents

Process Content (wt%)
Distillation 92.40
Dehydration 99.77
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