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Seizen Tovama, Masanobu IsHIHARA : Methane fermentation
of alcohol stillage derived from fermented awamori mash

Summary

Methane fermentation of alcohol stillage derived from fermented awamor:
mash was examined by using both 200-ml syringe and 0.6m-pilot scale
fermentor containing the sludge which were previouly acclimated to the
stillage. The maximum loading was about 9.9 g per L as organic matter of the
stillage in 20% sludge(wet.weight), and the most favorable pH for the
fermentation was7to8. Gas evolution and methane content decreased
significantly when the amount of loading was above 0.66g (1.32% ,w/v) as
organic matter of the stillage. The total gas evolved from the stillage in 10 days
of fermentation was 930-1000 ml containing 67-69.5% methane per g of organic
matter under mesophilic(37°C) and thermophilic (50°C) conditions. Acetic and
propionic acids mainly accumulated in the mash in the early stage of
fermentation and decreased gradually during further fermentation. Also,
mesophilic methane fermentation was carried out by using pilot-scale fermentor
and yielded 810.7 L of gas with methane ratio of 70% per Kg of organic matter
in 7 days of fermentation.
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Fig.1. Effect of substrate concentration
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on the gas production in the methane
fermentation

The alcohol stillage derived from fermented
awamori mash was conducted to methane
fermentation. The sludge wused was
previously acclimated to the same
substrate.  Methane fermentation was
carried out at 37C for 10 days in a 200-ml
syringe containing 10 ml of the acclimated
sludge and 0.083 to 0.908 g of organic
matter of the stillage in a final volume of 50
ml. The initial pH of the mash was adjusted
to 7 . After fermentation,the volume of gas
evoluved and the pH of the mash were
determined. The gas composition and
volatil fatty acids in the mash were analyzed
using a gas chromatography.
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Table 1 Effect of temperature on the gas production in the methane fermentation

Fermentation Total gas Gas/Substrate,g  Methane COD Total sugar pH
condition (ml) (ml) (%) (ppm) (mg/ml)

Mesophilic (37TC) 150 903.6 69.5 196 0.02 6.7
Thermophilic (50C) 170 1024 67.4 290 0.07 6.7

Methane fermentation was carried out at indicated temperature for 10 days in a 200-ml
syringe containing 10 ml of acclimated sludge and 0.165 g of organic matter of the stillage
in a final volume of 50 ml. Total sugar in the mash was determined by phenol-sulfuric acid
method. The COD value of the mash was measured by COD meter (Central Kagaku
HC-207). Other conditions are the stated in the legend to Fig.1.
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Fig.4. Methane fermentation of alcohol stillage derived

from fermented awamori mash by using pilot—scale fermentor

Methane fermentation was carried out at 37C for 7
days in a 0.6m-fermentor containing 60 L of acclimated
sludge and 0.586Kg of organic matter of the stillage.
The initial pH of the mash was set at 8.4. Other conditions
are stated in the legend to Fig.1.
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