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Energy production from organic waste by anaerobic treatment ([ ) :
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ABSTRACT

Characteristics of hydrogen production from various food wastes in anaerobic batch reactors
were evaluated to assess the energy potential of organic wastes. Organic wastes which were
used in this study were scallion as vegetable, apple as fruit, rice as grain and pork as meat.
Ultimate hydrogen yield of scallion, apple, rice and pork were 0.46, 0.47, 0.62 and 0.05 mol
Ho/mol hexose, respectively. On the other hand, hydrogen production rates of scallion, apple, rice
and pork were 0.013, 0.021, 0.014 and 0.005 mol Hs/mol hexose/h, respectively. These results
indicated that anaerobic hydrogen fermentation from food waste except for meat was effective in
removing organic material as well as producing renewable energy. Volatile fatty acids increased
as hydraulic retention time was increased. In the hydrogen fermentation, acidification degree of
rice was measured as the highest rate of 75.8% whereas pork was found as the lowest rate of
35.2%.
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[Fig. 11 Photograph of anaerobic batch reactors.
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[Table 1] Characteristics of Food Wastes
Parameters Unit Scallion Apple Rice Pork
TS(Total Solids) mg/L 47,390 75,010 | 44,360 60,720
VS(Volatile Solids) mg/L 44,850 65,740 | 44,150 55,420
TCOD(Total Chemical Oxygen Demand) mg/L 47,703 66,908 48,942 49,231
T—carbohydrate(Total Carbohydrate) mg/L 39,572 | 65,048 | 41,151 11,167
SCOD(Soluble Chemical Oxygen Demand) mg/L 31,967 64,182 16,851 8,289
S—carbohydrate(Soluble Carbohydrate) mg/L 27,667 61,195 13,632 4,230
C(Carbon) % 40.2 38.2 42.7 64.2
H(Hydrogen) % 6.8 7.6 6.7 9.9
O(Oxygen) % 50.0 53.6 49.5 18.7
N(Nitrogen) % 2.8 0.5 1.0 7.1
S(Sulfur) % 0.2 0.1 0.1 0.1
C/N ratio 14.5 81.3 43.6 9.0
T—carbohydrate/VS % 88.2 98.9 93 20.1
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[Fig. 21 Cumulative hydrogen production from
scallion, apple, rice and pork.
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