BB [ Yo R« B34% « 1997 (Environmental Engineering Research. Vol, 34, 1997)

(36) FHOZBRAEBUASBY T4 —ICLB
HEEFEKNERXEBORIAL
— 7L O — VB R O L ER A O R A W IR R BE O BR A —

Realization of Super High-Rate Anaerobic Wastewaters Treatment
by A Novel Multi-staged Thermophilic UASB Reactor

Treatment Performance of an Alcohol Distillary Wasterwater and High Biomass Retainment

RE F#H+ KF —R*+ K& RER* BO B+ )| E*
Hideki HARADA, Kazuaki SHUTSUBO, Akiyoshi OHASHI, Yuji SEKIGUCHI, Tadashi TAGAWA

ABSTRACT: In this study a super high-rate anaerobic wastewaters treatment process, which can exceed a loading
100 kgCOD-m3.d"!, was realized by emergence of a novel multi-staged thermophilic UASB reactor. A laboratory-
scale multi-staged UASB reactor was operated at 55°C by feeding an alcohol distillery wastewater for a period of nine
months. The reactor successfully reached an extremely high loading of 100 kgCOD-m3-d"! (at a HRT of only 2.4 h for
the influent strength of 10000 mgCOD-1!) after 80 days operation, and afterwards allowed stably this loading rate with
85 to 90% COD removal over six months. The reactor accornmodated finally 40 000 mgVSS per liter reactor volume,
corresponding to sludge-basis loading of 3.4 kgCOD-kgVSS-1-d-! .

Installation of multiple number of GSS (Gas-Solid Separator) devices along reactor height functioned very ad-
equately for promptly exclusion of biogas from generation site (sindge bed), lessening liquid turbulence and resulting
in abatement of cell shear-off from granules surface. Vial activity tests of thermophilically-grown sludge revealed that
propionate-fed methanogenic activity was relatively low, 1/4 of acetate-fed activity and only 1/23 of hydrogen-fed
activity. This finding suggests that breakdown of propionate is mostly subject to be a rate-limiting step in the anaerobic
organic degradation processes. Withdrawal of generated biogas from the lower portion of multi-staged UASB reactor
proved to be also effective for lowering hydrogen partial pressure in the lower reactor portion so that propionate
degradation can be enhanced.

KEYWORDS: Anaerobic Wastewater Treatment, Multi-staged UASB, Super high-rate bioreactor,Thermophilic
UASB process, Granulation
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Fig.2 Process performance of thermophilic UASB reactor
treating an alcohol distillery wastewater at 55°C.
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Fig.8 Profiles of hydrogen, CHs and CO2 percentages in the biegas along reactor height.
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