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ABSTRACT

Anaerobic fermentation of food waste (FW) and waste activated sludge
(WAS) for hydrogen production was performed in CSTR (Continuous Stirred
tank reactor) under various HRTs and volumetric mixing ratio (V/V) of two
substrates, FW and WAS. The specific hydrogen production potential of FW
was higher than that of WAS. However, pH drop in the CSTR for hydrogen
production from FW was higher than that from WAS. The maintenance of
desired pH during fermentative hydrogen production is regarded as the most
important operation parameter for the stable hydrogen production. Therefore,
when the potential of hydrogen production from FW and better buffer capacity
of WAS, the proper mixture of FW and WAS for fermentative hydrogen
production were considered as a useful complementary substrate. The
maximum yield of specific hydrogen production, 140 mL/g VSS, was found at
HRT of 2 day and the volumetric mixing ratio of 20:80 (WAS : FW). The
spatial distribution of hydrogen producing bacteria was observed in anaerobic

fermentative reactor using fluorescent in situ hybridization (FISH) method.

Keyword : food waste, waste activated sludge, bio-hydrogen production,
anaerobic fermentation, fluorescent in situ hybridization(FISH), specific

hydrogen production yield
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<3 1 : Composition of pre-treated WAS and FW>
VSS 0
SCODecr | Alkainity Component(%)
P gy | g
mg mg C|H]|O]|N/|S
(mg/L)
4,020
WAS 12 3,750 4,500 41 | 7 | 23| 8 1
/5,060
154,000
FW 4.5 75,440 N.D 47 | 7 | 26 | 3 |[ND
/165,000
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[18 1 : Schematic apparatuses for continuous bio-hydrogen production]
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[2¥ 2 : Time course of hydrogen production under various HRTs and
mixing ratios of FW and WAS]
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[2¥ 3 :Observation of Hydrogen-producing bacteria in CSTR using SEM]
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<3 2 : 16s rRNA targeted oligonucleotide probes used in this study>

Probe Sequence(5’-3") Target site Specificity FA conc.(%)
GTGCTCCCCCGCCA
ARCI15 915-934 Archaea 0-50
ATTCCT
TGGAAGATTCCCTA '
LGC354A 354-371 | part of firmicutes 35
CTGC
CGGAAGATTCCCTA .
LGC354B 354-371 | part of firmicutes 35
CTGC
CCGAAGATTCCCTA .
LGC354C 354-371 | part of firmicutes 35
CTGC
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[2¥ 4 : Fluorescent in
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situ hybridization(FISH)]
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