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Abstract

The feasibility of municipal sewage sludge digestion was investigated by using thermophilic

anaerobic sequencing batch reactor(ASBR).

One-day settle time was enough for the high

performance of solid-liquid separation. The conversion of semi-continuous mode to sequencing
batch mode is easily achieved without any adverse effects, although the large amount of
sludge equal to the volume ratio of 0.3~0.6 to reactor volume was added in the feed step of
the start-up. The ASBRs had higher conversion capability of organics to biogas than the
control reactor. Gas yields of the ASBRs were increased by the average of 50% over the

control reactor across a range of hydraulic retention time(HRT)s from 10days to 5days. The

thermophilic reactors showed higher gas

production than mesophilic

reactor. Removal

efficiencies of organic matter exceeded 80°% on the basis of supernatants, except that at the
HRT of 3.3days. ASBR with HRT of 3.3 days had the same organics removal as the control
reactor. Solid-liquid separation was essential in the performance of the ASBR, especially, at
the lower HRT. The ASBRs were highly efficient in the retention of activated biomass within
the reactor, thus compensating 1or mcreased equivalent organic loading rate through Increased

solids retention times followed by the increased solids, while maintaining shorter HRTs.
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Figure 1. Reaction steps of anaerobic sequencing
batch reactor process.
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Figure 2. Anaerobic sequencing batch reactor
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Table 1. Pseudo steady state performances(Mean T standard deviation)

RUNI (HRT 10days)

RUNZ (HRT bHdays) RUN3 (HRT 3.3days)

Parametersp ASBR Control ASBR Control ASBR Control
3 -day cycle 2-day cycle 2-day cycle

pH 7261009 721009 7171005 7247008 7.17F0.10 7.2210.12
ORP(mV) “212413  -223114 -204 112 209t 16 ~242+44 248+43
Volatile acid

(mgHAc/L) 132£32 99428 222226 164+30 1109+342 369+214
Alkalinity

(mg CaCOyL) 21551232 23981294 2538165 2459t 165 23671416 22261681

VS/Alkalinity ratio
TS removal(%)

digested sludge 12079

supernatant 881147 90.0+46
VS removal(%6)

digested sludge 2344173

supernatant 85644 884143
COD removal(%)

digested sludge - 217172

supernatant R7.4:+42 90.315.0
Gas production

Rate(L/L/d) 0271003 0.17+0.05

\/Su(kl«i "

(L/gVS added) 0.1710.02 0.11%0.03
Methane content(%) 693108 6811123
TV(V/V%) 64998 832155
CV(V/V%) 389+8&1 20.0*2.1

0.060 £0.020 0.040=0.010 0.08720.010 0.070:0.010 0.348£0.225

0.181 +0.065

52%39 - 144143

B45+17 gr2+15 6181217 829157
- 185+2.7 - 226193
776739 8l0FT24  645T183 8271464
19739 31.3%6.2

806F18  84F19 656167 837148
056011 035004 081£017 0924025
0.26+0.03 0.17+002 023+£005  0.25*0.04
674088 675041 6521095  664F078
53t9.0 855134 696113 787£16.8
36847 20416 348151 21.9%54
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