REBETHPIRBR - $31% - 1994 (Proc. of Environmental Engineering Research, Vol. 31, 1994)

(7) BRUASBYT 72— REMENMDT 52— VHRERICET 3
BENHEE A 2 D ERBERO#B

Changes in structural characteristics and methanogenic activity of biomass
during granulation stage in a thermophilic UASB reactor.
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Kazuaki SYUTSUBO*,Hideki HARADA*,I-Cheng Tseng*,Kiyoshi MOMONOI*

ABSTRACT;A lab-scale UASB reactor was operated over 300 days by feeding a synthetic wastewater composed of
sucrose and volatile fatty acids, in order to investigate the granulation mechanism and the microbial structure of retained
sludge consortium under thermophilic conditions ( 55°C ).
As a result of establishment of well-settleable, high-activity granuled sludge, the reactor atlowed ultimately a volumetric
organic loading of 45 kgCOD/n’/ day, corresponding to HRT of only 4.2 hours for influent strength of 8000mgCOD/
¢ with a COD removal efficiency of around 90%. The maximum sludge loading achieved was 3.7 gCOD/gVSS/ day,
that is 2-3 times as large as that of mesophilically grown sludge.

Methanogenic activities of the retained sludge increased finally upto 60 times for acetate, 25 times {or propionate,
and 3.5 times for hydrogen as large as those of the seed sludge ( thermophilically digested sewage sludge ). Relatively
fow values of the propionate-fed methanogenic activity and the viable cell number of propionate-degrading bacteria,
compared to those of other trophic groups, indicate that the propionate breakdown is mostly subject to be a rate-limiting
step in thermophilic methane fermentation process.
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Fig.6 Scanning electron micrographs of sludge retained in the thermophilic UASB reactor.

( a) Thermophilically digested sewage sludge used as a seed. ( barlength:2 /. m)

(b) 75-thday,( barlength:10 »m)

(c) 153-rd day , ( bar length : 10 xm)

(d) Whole view of glanular sludge. 214- th day , ( bar length : 100 ;. m )

( e) The surface of granular sludge covered with filamentous Methanothrix - like
bacteria. ( bar length : 6 ;m )

(f ) Inside structure of granular sludge , ( barlength:2 ;. m)
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Fig.7 Optical microscopic observations of the inside of thermophilic granular sludge.
( a) phase contrast, ( b ) fluorescence
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Test substrate : ( a) acetate, ( b) H2/CO2, ( C) propionate , ( d ) propionate + sulfate
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