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1. Substrate reservoir 6. Recirculation pump
2. Feed pump 7. Temp. sensor
3. Pre-heating coil 8. Gas-solid separator
4. Heater 9. Water sealed bath
5. Temp. controller 10. Wet-test gas meter

Fig.1 Schematic diagram of the UASB reactor.
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Table 1 Composition of artificial wastewater.

b Conc.
carbon source | (1 ,4cOD - L)
CH3CH2COONa 4780
CH3CH2COOH 220
pH buffer Conc.(mg - L")
NaHCOs3 500
mineral Conc. (mg -+ L")
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MnCl2-4H20 0.50
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Table 2 DNA scissor probes (Narihiro & Sekiguchi, in preparation)

Probe name Epgso_” Target group

Probe sequence (5-3) (Fo/'f‘) gc!?a?%i/;gﬁt

EUB338mix 338-355 Most of the domain Bacteria

GCWGCCWCCCGTAGGWGT 60 97

ARC915  015-034 Domain Archaea GTGCTCCCCCGCCAATTCCT 70 99
Glh821m  821-840 Desulfotomaculum Ih group ACCTCCTACACCTAGCACCC 60 95
MX825mix 825-845 Methanosaeta TCGCACCGTGGCYGACACCTAGC 60 99
TMX745m 743-762 Thermophilic Methanosaeta CCCTTGCCGTCGGATCCGTT 65 97
SARCI551 551-570 Methanosarcina GACCCAATAATCACGATCAC 30 97
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Fig.2 Time course of process performance during
start-up operation. (A) Changes in influent pH, effluent
pH and methane production rate. (B) Time course of
COD concentration and COD removal efficiency. (C)
Changes in effluent VFA concentration.
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Fig.3 Process performance of thermophilic UASB
reactor during experimental period. (A) Changes in
influent pH, effluent pH and methane production rate. (B)
Time course of COD concentration and COD removal
efficiency. (C) Changes in effluent VFA concentration.
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Fig4 Transition of microbial consortia during
deterioration and recovery of performance. (A)
Estimated values of percentages of specific 16S rRNA
to total 16S rRNA by sequence-specific rRNA
cleavage method. Arrows indicate detection limit of the
cleavage method. Error bars indicate the standard
deviation of duplicate. (B) A change of the quantity of
total RNA and type-RNA. Error bars indicate the
standard deviation of triplicate.
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