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Hydrogen and Methane Production from Mixture of Food Wastewater and Swine
Wastewater using Two-Phase Anaerobic Process

Choong-Gon Kim* - Seon-Hong Kang

Abstract

This study has been conducted to derive the bio-energy, hydrogen and methane production, from mixture of food
wastewater and swine wastewater, the high strength organic wastewater and to increase effluent quality.

To overcome this limitation in one-phase anaerobic process, two-phase anaerobic process combining hydrogen fermenter
and methane fermenter was applied. In this system 2,323 ml Hy/L was produced daily from Run Il where 500 ml of heat-
treated sludge in methane fermenter was injected, and methane produced from methane fermenter did not show big
difference regardless of the amount of returning sludge at each Run. It was concluded that the two-phase anaerobic process
was the appropriat process to produce hydrogen and methane simultaneously and stably.

Influent TCOD¢; to two-phase anaerobic process showed the range of 132~145 g/L(average 140 g/L), and effluent TCODc¢,
range was 25~40 g/L(average 32 g/L), and organic removal efficiency showed 71~82%(average 76.3%).
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Table 1. Character_ist\'cs_of food wastewater and swine
wastewater in continuous experiment
ltem Average
Food wastewater Swinewastewater
TCODcr(g/L) 140.6 79.8
TS(g/L) 87.5 15.0
VS(g/L) 72.3 13.6
TSS(g/L) 455 4.9
VSS(g/L) 411 4.4
pH 3.9 7.2
Alkalinity(mg/L) 0 7,700
NHa=N(mg/L) 500 780
Cl—(%) 1 0
Carbohydrate(g/L) 2.2 1.2
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Fig. 1. Schematic diagram of continuous two—phase anaerobic
digestion apparatus.
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Table 2. Operating conditions for two—phase anaerobic process.

HRT(day) Mixture ratio Repeated heat
Process
Hp Reactor | CHa Reactor | (fww:sww)* treatment
Run | 2 6 5:5 X
(0]
Runl 2 6 o8
(Return sludge : 500 mL)
(0]
Runlll 2 6 5:5
(Return sludge : 400 mL)
(0]
Runlv 2 6 08
(Return sludge : 300 mL)

* food wastewater(fww) : swine wastewater(sww)
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Fig. 2. Hydrogen production in hydrogen fermenter.
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Fig. 3. Gas composition in hydrogen fermenter.
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