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ABSTRACT

The substrate metabolism and bacterial population in an anaerobic digestion with
the submerged separation membrane were investigated by using a laboratory-scale
reactor at the hydraulic retention time(HRT) 1.0 and 0.5 day. The removal efficier-
cies of carbohydrate at the HRT 1.0 and 0.5 day were 99.8~99.9% and 98 0~99.6%,
respectively. After the 58 days. the mixed liquor volatile suspended solids(MLVSE)
concentration at the HRT 1.0 and 0.5 day were approximately 6.050 and 7,750 mg/L.,
respectively. According to the measurement by the most probable number(MPN)
method, the numbers of acidogenic bacteria, Ho-utilizing and acetate-utilizing methe-
nogenic bacteria were found to be 10°, 10°'~10° and 10°~10® MPN/mL. respectivel:.
The composition of CHs in the produced gas was 46~50%. It is suggested that
sulfate-reducing bacteria(10"~10® MPN/mL) play an important role in producing Hz

and acetate in sulfate-depleted environment.

Key Words : Anaerobic Digestion, Acidogenic Bacteria. Methanogenic Bacteria,
Sulfate-reducing Bacteria. Membrane
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Fig. 1. Schematic diagram of experimental
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membrane(M),

mixed liguor sam-
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suction pump (P1), feeding pump
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Table 1. Composition
strate

of the synthetic sub-

Components

Concentration{mg/L)

Glucose
NHsHCO3
NaHCO3
KaHPO4
MgClz - 6H20
FeSQ4 + TH20
MnSO;y - 5H:0
CuSO0: + 5H20
CoClg - 6H20

10.000
4,740
2,000
125
100
25
15
5
0.125

Table 2. Specification

of membrane

Parameter Specification
Materials Polyacrylonitrile
ID/OD(mm) 0.8/1.4
Surface area(m?) 001
Pore size(um) 0.05~0.06
Type U-type Hollow fiber
Length(cm) 30
Features Hydrophilicity

Anti-fouling praperty
MWCO(Dalton) 100,000
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Fig. 2. Schematic diagram of the membrane
module.
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Table 3. Composition of the media for
sulfate-reducing bacteria

Components Concentration
Yeast Extract 1.0 g/L.
NaxSO4 1.0 g/L.
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MgSQq + TH20 2.0 g/L
CaCly - 2H20 0.1 g/L
NH4Cl 1.0 g/l
Na2S03 0.5 g/l
FeSQq4 - THO 0.5 g/L.
NaHCO3 6.0 g/l
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Biotin 0.01 mg’L
p-Aminobenzoic acid 0.05 mg’L
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Fig. 3. Time course of the carbohydrate
concentration.
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Table 4. Culture counts of bacteria presented in the digesters (MPN/mL)
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HRT(day) . . . . . .
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