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ABSTRACT

A two-phase anaerobic reactor with a submerged microfiltration system was tested
for its ability to produce methane energy from organic wastewater. A membrane
separation system with periodic backwashing with compressed air was submerged in
the acidogenic reactor. The cartridge type of microfiltration (MF) membrane with
pore size of 0.5 ym (mixed esters of cellulose) was tested. An AUBF (Anaerobic
Upflow Sludge Bed Filter: 1/2 packed with plastic media) was used for the
methanogenic reactor. Soluble starch was used as a substrate.

The COD removal was investigated for various organic loading with synthetic
wastewater of 5,000 mg starch/L. When the hydraulic retention time (HRT) of
the acidogenic reactor was changed from 10 to 4.5 days, the organic loading rate
(OLR) varied from 0.5 to 1.0 kg COD/m’-day. When the HRT of the methanogenic
reactor was changed from 2.8 to 0.5 days, the OLR varied from 0.8 to 5.8 kg
COD/m3-day. The acid conversion rate of the acidogenic reactor was over 80% in
the 4~5 days of HRT. The overall COD removal efficiency of the methanogenic
reactor showed over 95% (effluent COD was below 300 mg/L) under the highly
fluctuating organic loading condition. A two-phase anaerobic reactor showed an
excellent acid conversion rate from organic wastewater due to the higher biomass
concentration than the conventional system. A methanogenic reactor combined
with sludge bed and filter, showed an efficient COD and SS removal.

Key Words : Two-phase Anaerobic Reactor, Submerged Microfiltration System,
Acid Conversion Rate. COD Removal
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Fig. 1. Plastic media used in this experi-
ment.
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Fig. 2. Schematic diagram of the lab-scale
two-phase anaerobic reactor with
membrane separation system.
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Table 1. Composition of the synthetic wastewater used in this study

Chemicals Concentration {mg/L) Target compounds Concentration (mg/L)
Soluble starch 5.000 coD 4.700
SS 4,590
NaHCO3 1,000~3.000 Alkalinity 600~1,200
NH.Cl 253 NH,'-N 67
KoHPO, 187 PO4-P 33
CaClz 280 Ca 100
MgClz - 6H:0 840 Mg 100
Yeast extract 100 Trace elements -
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