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Abstract

H, and ethanol production from glycerol-containing wastes discharged after a manufacturing process
for biodiesel fuel (biodiesel wastes) using Enterobacter aerogenes HU-101 was evaluated. The biodiesel
wastes should be diluted with a synthetic medium to increase the rate of glycerol utilization and the
addition of yeast extract and tryptone to the synthetic medium accelerated the production of H, and
ethanol. The yields of H, and ethanol decreased with an increase in the concentrations of biodiesel wastes
and commercially available glycerol (pure glycerol). Furthermore, the rates of H, and ethanol production
from biodiesel wastes were much lower than those at the same concentration of pure glycerol, partially due
to a high salt content in the wastes. In continuous culture with a packed-bed reactor using self-
immobilized cells, the maximum rate of H, production from pure glycerol was 80 mmol/l/h yielding
ethanol at 0.8 mol/mol-glycerol, while that from biodiesel wastes was only 30 mmol/l/h. However, using
porous ceramics as a support material to fix cells in the reactor, the maximum H, production rate from
biodiesel wastes reached 63 mmol/l/h.
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Gas & Flow

measurement

)

H, Ethanol
Substrate
(mmol/g substrate) (mmol/g substrate) =
Glucose 1.97 2.59
Fructose 217 2.73
Galactose 1.90 2.65
Sorbitol 496 5.80 Water bath
Mannitol 5.20 5.30 a;roca
Glycerol 6.69 7.05
EHRE 10 g/, HEERE 14 h
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0.1 1 5 10
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Residual Glycerol (mM) 334 9.6 18.0 36.0
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Glycerol concentration (g//)

1.7 3.3 10 25
Time required ft.)r complete 4 4 12 5 48°
glycerol consumption (h)
Yield (mol/mol-glycerol)
H, 1.12 0.90 0.71 0.71
Ethanol 0.96 083 0.67 0.56
Lactate ND 0.05 0.11 017
Acetate 0.2 0.1 0.09 0.06
1,3-Propanediol 0.2 0.22 0.12 0.17
Formate 0.14 0.2 0.19 ND

NEREMEER,
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Glycerol concentration (g/1)

50 10 25
Time required for all
glycerol consumption (h) 4 8 12
Yield (mol/mol-glycerol)
H, 1.05 0.89 0.82
Ethanol 1.00 0.86 0.80
Lactate 0.06 0.14 0.12
Acetate 0.07 0.09 0.02
1,3-Propanediol 0.06 0.16 0.14
Formate 0.10 0.12 0.01
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#09h 1 HARH, A #EE30mmol/L/h & ARV H A T
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