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A super high rate thermophilic anaerobic treatment of Shochu distillery wastewater
by a thermophilic multi-staged UASB reactor

T4 TA4 AT B)IES, EOBHre KiGGREY, JREFEH
Pairaya KUCIVILIZE*, Tadashi TAGAWA**, Yuji SEKIGUCHI***,
Akiyoshi OHASHI*, Hideki HARADA*

ABSTRACT ; Process performance of thermophilic multi-staged UASB reactor was investigated by feeding a Shochu
stillage wastewater. The reactor was seeded with mesophilic sewage digested sludge, and operated at 55°C over 900 days.
Granulation successfully accomplished within the first three months. As a result, the reactor steadily allowed a super high
rate COD loading rate of 100 kg COD + m™ + d, which is equivalent to the influent strength of 10,000 mg COD - I' ata
HRT of only 2.4 h, keeping COD removal of above 90%. Microbial consortia analysis of the retained sludge by 16S
rRNA approach revealed that drastic microbial composition shift from mesophilic methanogens to thermophilic
methanogens during 300 days operation under thermophilic conditions; Predominance of Methanosaeta concilii and
Methanospirillum humgatei in the initial stage (mesophitically grown sludge) was thoroughly replaced by Methanosaeta
thermophila and Methanothermobacter thermautotrophicus.

KEYWORDS ; Anaerobic Wastewater Treatment, Thermophilic UASB process, Methane fermentation, Alcohol
distillery wastewater
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Fig.1 Schematic diagram of multi-staged UASB reactor

Tablel Representative characteristics of sweet

potato Shochu stillage wastewater
Parameter Concentration
pH 42 -
COD; total 44000 mg1'
BOD; total 28,000 mg-I’
SS 790 mgI’
VSS 736 mg-l
Ethanol 8,000 mgCOD-1'
Carbohydrate 4210 mgCOD-I!

d) BT AEHEER (V777 —HE ldem LV 12OV T, 25-75CORPAT 6-7 ROBERET
TR LTz, BAY— b7 v 7ERICET HRRERO A ¥ ARIEEORIER, V774 —ELEKB L
QYT 7 F—FAY— T v 7HERNCEBITB Y 77 ¥ —KEFM 14em L ¥ OFRFFHERIZOVWT, SSCIRE
ST CHIE U, REBREEICIIKE HyCO,=8020, 14atm), H¥e, ot @iV, 3FMiF

JEIIEEER N HE LT,



25 SFEPENFEER PCR, y0—=%, RFLP) (Z& @4

PREHGTRMAYEORATIL. WREETER L ONEEREL5H 335 B B OEREERIC OV TT o, B X
A —Z L D2 DNA B L. WHIE (Rl X 2 UERRME) 1SRRI/ v—ky MERWTEHM
BHEND 16S DNA 18308 U718, #IEsH 02 o—=> 7 %17\, RFLP HHIZ X D %37 — AL L.
FETBIRIC OV TR BRI SN2 7 0 — o0, FOMEBRSIEIE L, 367 FiTarm
ICHEU T,

3 RBERBIUSER

140 : T 60
~ 120 : @ 4 50
Er ow -
a8 60 ]

o {20
0% 40
< 20 10
0 0
Q
S -~
o= S
£ A =~
S =
g >
8 %" E
A &
o~ 00 .
g 8
g . 0 2 ~
3 E )
& 8 4 200 ;Z
= g
O ox 1{ 100 2
0
- ¢)]
B
E
72}
172}
>
=]
m
|
o~ 1000 1
[ L]
A 800 F : ©)
8 —— Acetate !
30 600 . !
E ~~o— Propionate |
1
< 400 :
; 200 i
i o [aiietins p ol
0 100 200 300 400 500 600 700

Time (days)

Fig.2 Process performance of a multi-staged UASB reactor during the first start up period
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Fig.3 Process performance of a multi-staged UASB reactor during the re-start up period
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retaingd shudgs 10 1725 Methanothermobacter thermautotrophicus 97
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