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Biological Hydrogen Production from Mixed Organic Waste of Food and
Activated Sludge by Pre-treatment

JunCheol Lee - JaeHyung Kim - KwangKeun Choi* - DaeWon Pak'

Graduate School of Energy and Environment, Seoul National University of Technology
*Central research center Green and Global EnviTech Co. Ltd.

ABSTRACT : In this study, Bio-hydrogen is produced from organic waste mixtures containing food waste and waste activated sludge
(WAS). The effects of different operational factor on hydrogen production, including various solubilization methods for pretreatments of
WAS, pH and different ratios of food waste and WAS, were investigated. The highest hydrogen production values are obtained as 4.3 mL
Ho/g VSconsumed in the case of applying the mixed pre-treatments of alkali and ultrasonic. The pH value in bio-reactor increased from 4 to
8 after the ultrasonic treatment with alkali and the hydrogen yield touched its highest value in the pH range of 5.0 to 5.5. Similarly, the
hydrogen production reached the level of 13.8 mL Hy/g VSconsumed Using the same pre-treatment method from the mixture of food waste and
WAS. The ratio of 2:1 produced a maximum amount of hydrogen of 5.0 L HyL/d. The amount of volatile fatty acids(VFAs) including
acetate, propionate and butyrate, were also varied considerably. Propionate decreased consistently with rising of hydrogen while butyrate com-
paring to acetate relatively increased in the effluent.

Key Words : Hydrogen, VFAs, Solubilization, Waste Activated Sludge, Food Waste
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Table 1. Characteristic of waste activated sludge and food

waste
- Alkalinity A TS SCOD¢; | TCODc,
P mg) | mgl) | (mgl) | (mg) | (mgl)
WAS 7.6 3,100 9,800 10,300 310 8,000
~79] ~4300 | ~11,500 | ~14,500 ~450 ~12,000
FW 4.5 0.1 120,000 175,000 70,000 150,000
~48| ~03 ~ 138,000 | ~190,000 ~98,000 | ~180,000
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Fig. 1. Schematic diagram of batch type continuously experimental apparatus for bio-hydrogen production.
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Table 2. Gas chromatographic conditions for gas analysis
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Detector TCD(Thermal Conductivity Detector) FID(Flame Ionization Detector)
Column Carboxen-1000(Supelco, 15 ft x 1/8 inch, SS, 60/80 mesh) Innowax(Agilent, 30 m x 0.25 mm, ID, 0.25 pm)
Carrier gas Argon(30 mL/min) Helium(1.0 mL/min)
Oven temp. 35~2107C(20°C/min) 100 ~200C(8 C/min)
Detector temp. 220°C 240°C
Injector temp. 220°C 220C
Injection volume 250 uL 1 uL
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