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pH -] 3.9
8s fmg-L-1] 3,900
CODcr Total [mgCOD-L-1] 86,900
Soluble [mgCoD-L-1} 79,600
Carbohydrate  Total fmgCoD-L-1} 11,680
Soluble {mgCOD-L-"} 9,730
VFA Acetate {mgCoDL-1] 5,170
Propionate fmgCoD-L-1] 580
i-Butyrate [mgCOD-L-1] 170
n-Butyrate [mgCODL-1] 59
i-Valerate [mgCOD-L-1] 83
n-Valerate [mgCoDL-1] 22
i-Caproic acid [mgCOoD-L-1] 630
n-Caproic acid [mgCoOD-L-1} 19
TKN [mgN-L-1] 4,100
NH4"N [mgN-L-] 600
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Run Experimental period  Inf.-pH F:W:E Dilution Recycle ratio OLR inf.-CODt HRT
[d] (-1 [-1 [ times ] [times ] { kgCOD-m3-d* ) [mg-L] [h]
SF 9 6.9 1:5.3:0 6.3 0 417 13900 8
SMF 1 4 6.3 1:5.3:0 6.3 o] 1.7 13900 8
SMF 2 5 59 1:5.3:0 8.3 0 41.7 13900 8
SMF 3 5 5.5 1:5.3.0 6.3 1] 417 13900 8
SMF 4 5 5.3 1.2.9:0 3.9 0 452 20900 12
SMF & 5 5.0 1:2.9:0 39 0 452 20900 12
ER 1 22 6.2 1:1:5.5 2 5 348 43450 24
ER2 21 6.2 1:2:4.5 3 4.5 34.8 29000 20
ER3 14 6.1 1:4:5 5 5 34.8 17380 12
ER4 21 6.3 1:4:110 5 10 348 17380 12

SF: single feed mode, SMF: sequential multi-feed mode, ER: effluent recycle mode
F: feed, W: well-water, E: effluent

TBA5. 75 = Alk5. 75 x 1.25

-
—

TBAS. 75 True bicarbonate alkalinity at pH 5.75
Alk5. 75: Titrated alkalinity at pHb.75
1.25: 1 / (80 % of HCOy titrated at pH 5.75)
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Reduction of alkali addition for treatment of shochu distillery wastewater by pilot-scale
thermophilic (55 °C) multi-staged UASB reactor

Masayoshi YAMADA', Tomohito KATAHIRA', Masahito YAMAUCHI?,
Akiyoshi OHASHI' and Hideki HARADA®

lDept. of Environmental Systems Engineering, Nagaoka University of Technology
2Dept. of Civil Engineering, Kagoshima National College of Technology
3Dept. of Civil Engineering, Tohoku University

One of the main disadvantages of anacrobic treatment of wastewater having low pH is that the
operational cost is too high as there is a need to supply a considerable amount of alkali from outside. To
curtail the cost by reducing alkali supply, a sequential multi-feed mode (distributed feeding) and effluent
recycle mode were proposed, and verified by conducting experiment on a pilot-scale (2.5 m’)
thermophilic (55 °C) multi-staged UASB reactor. Wastewater used for the study was alcohol distillery
wastewater (shochu), one of the largely produced industrial wastewater in Japan. The sequential multi-
feed mode of operation (SMF 5; influent pH: 5.0, COD loading rate: 45 kgCOD'm™>d"' (HRT: 12 h,
influent COD concentration: 20,900 mgCOD-L™")), successfully made it possible to lessen alkalinity
supplement (24 % NaOH solution) by 67.2 % compared to the single feed mode. As for the effluent
recycle mode operation (ER 4; F:W:E = 1:4:10, COD loading rate: 35 kgCOD-m’3~d'I (HRT: 12 h,
influent COD concentration: 17,400 mgCOD-L™")), operation was possible without any supplement of
alkalinity as the system reuses the alkalinity generated during the microbial metabolism.
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