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Abstract

The purpose of this research was to investigate loading rate of influent for acidogenic fermentation.
Laboratory batch experiments were conducted, at 35°C, HRT 18hr, pH 6 and used 3.5L reactor. Loading
rate of influent was varied 2.0 to 4.0g VSS/L, TOA concentration is decreased according to increasing
loading rate over 2.5g VSS/L. When loading rate is 2.0g VSS/L, hydrolysis percentage show the maximum
value of 87%. Most of SCFA is consist of HAc, HPr, HHBuU and n-HBu. HAc concentration is 5,233mg/L in
the 2.0g VSS/L condition. So, for this study, we think that limiting loading rate is 2.5g VSS/L. SCFA
species was investigated to HAc, HPr, FHBu and n-HBu during our studying. HAc/SCFA ratio is about
89.3%, SCFA production rate is highest to 1,104mg COD/L/d - gPCOD for 2.0g VSS/L loading rate.
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C, P1:Cool dip system  A: Substrate tank T1, T2 : Time control system P2 : Feed pump R:Reactor D :Mixed liguor sampling port
B:Gassamplingport G, E, F : Mixed liquor overflow system J, K : Gas collection system P3: Gas recirculation pump

Fig. 1. Schematic diagram of acidogenic fermentation reactor.
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Table 1, Operation parameters of each modes

Operating parameter Temp.(°C) HRT pH Loading rate
Modes (gvSS/d)
1 35 18 6.0 9.33
2 35 18 6.0 11.64
3 35 18 6.0 1397
4 35 18 6.0 18.62
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Fig. 2. The variation of TOA concentration.
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Fig. 3. The variation of SCOD according to modes.
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Fig. 4. hydrolysis rate and biodegradable COD concentration
(Fi-Fe) ratio according to loading rate.
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Fig. 5. Percentage of hydrolysis according to loading rate.
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Table 3. Parameter on COD Mass Balance

Parameter Conversion factor

VSS 1.42mgCOD/mg VSS

Protein 1.24mgCOD/mg protein
Carbohydrate 1.067mgCOD/mg carbohydrate
Lipid 2.880mgCOD/mg lipid

Acetic acid 1.07mgCOD/mg acetic acid
Propionic acid 1.51mgCOD/mg propionic acid
Butyric acid 1.82mgCOD/mg butyric acid
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Fig. 6. The dissolution percentage of carbohydrate, protein and
lipid according to loading rate.
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Fig. 7. The composition of SCFA according to loading rate.
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Fig. 8. Average SCFA production in COD at different sludge
concentration.
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Fig. 9. SCFA production rate at different sludge concentration.
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