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Fig.1 Schematic diagrams of a multi-staged UASB reactor.
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Table 1 Characteristics of Shochu wastewater.

pH 4.1

COD total 48,800 mgCOD/L
COD soluble 47,500 mgCOD/L
Proteins total 5,900 mgCOD/L
Proteins soluble 5,100 mgCOD/L
Carbohydrate total 5,500 mgCOD/L
Carbohydrate soluble 5,400 mgCOD/L
total VFA 2,920 mgCOD/L
Acetate 2,450 mgCOD/L
n-Butyrate 470 mgCOD/L
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Table 2 Experimental condition in this study.

Phase 1 2 3 4 5 6 7 8
Period (day) 0-23 23-53 53-77 77-136 136-185 185-211 211-249 249-305
Reduction of Reduction of ) _
Porpose Start-up alkalinity Recovery alkalinity Recovery Reactor stop because Restart-up Evaluation of a

supplementation by a|
single feed mode

supplementation by a|
multi-feed mode

of the big earthquake’ multi-feed mode

Feed mode SF* SF* SF*

MEF##

MF** to SF* SF* SF* to MF**

SF* : Single feed mode, MF**: Multi-feed mode
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Fig. 2 Process performance of a multi-staged UASB reactor by a single
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Fig.3 Process performance of a multi-staged UASB reactor by a multi-

feed mode at 0.09 to 0.18 gCaCO,/gCOD under COD loading
50 kgCOD/m3-d with influent COD concentration 10,000

mgCOD/L, HRT 4.8 h during phase 2.
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Fig.4 Process performance of a multi-staged UASB reactor by a single

feed mode at 0.04 to 0.18 gCaCO,/gCOD and multi-feed mode
at 0.04 gCaCO; under COD loading 50 kgCOD/m’sd with
influent COD concentration 10,000 mgCOD/L, HRT 4.8 h
during phase 8.
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Fig. 5 Comparison of pH, COD removal, tota VFA, TBA5.75 and NH,* along the reactor height between a single feed mode at 0.09 gCaCO,/gCOD and

multi-feed mode at 0.02 and 0.04 gCaCO5/gCOD under loading 50 kgCOD/m’sd with influent COD concentration 10,000 mgCOD/L, HRT 4.8 h.
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Fig. 6 Comparison of alkalinity requirement along the reactor height
between a single feed mode at 0.09 gCaCO,/gCOD and multi-
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50 kgCOD/m3-d with influent COD concentration 10,000
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