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Batch experiments were performed to investigate the effects of volumetric mixing ratio (v/jv) of two substrates, food wastes
(FW) and waste activated sludge (WAS). In batch experiments, optimum mixing ratio for hydrogen production was found at
10~20 v/v % addition of WAS. CSTR (Continuous Stirred tank reactor) was operated to investigate the hydrogen productivity
and the microbial community under various HRTs and volumetric mixing ratio (v/v) of two substrates. 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.

Key Words : Food waste, waste activated sludge, bio-hydrogen production, anaerobic fermentation,
fluorescent in situ hybridization (FISH), specific hydrogen production yield
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Table 1. Composition of pre-treated WAS and FW

VSS .
SCODcr Alkalinity
D el gl

;;%26% 3750 4500 41 7 23 8 1

154,000
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WAS 12
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Figure 1. Schematic batch reactor for bio-hydrogen production.
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Figure 3. Effect of mixing ratio (v/v %) of WAS and FW on
bio-hydrogen production.
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Figure 4. Time course of hydrogen production under various HRTs
and mixing ratios of FW and WAS.
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Table 2. 16s rRNA targeted oligonucleotide probes used in this study

) s Target .. .. FA conc.

Probe Sequence(5’-3") site Specificity %)
4 P

LGC354A TGGAAGATTCCCTACTGC o+ Parto 35
2371 firmicutes
4 £

LGC354B CGGAAGATTCCCTACTGC o Parto 35
-371 firmicutes
354 part of

LGC354C CCGAAGATTCCCTACTGC 35

-371  firmicutes

(b)

Figure 6. Fluorescent in situ hybridization (FISH) ((a) Combined
images of DAPI stain and H,-producing bacteria, (b) Image of only
H-producing bacteria).
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