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Abstract

Livestock manure treatments have become a more serious problem because massive environmental pollutions such as green and
red tides caused by non-point pollution sources from livestock manures have emerged as a serious social issue. In addition, more food
wastes are being produced due to population growth and increased income level. Since the London Convention has banned the ocean
dumping of wastes, some other waste treatment methods for land disposal had to be developed and applied. At the same time,
researches have been conducted to develop alternative energy sources from various types of wastes. As a result, anaerobic digestion
as a waste treatment method has become an attractive solution. In this study has three objectives: first, to identify the physical
properties of the mixture of livestock wastewater and food waste when combining food waste treatment with the conventional
livestock manure treatment based on anaerobic mesophilic digestion; second, to find the ideal ratio of waste mixture that could
maximize the collection efficiency of methane (CH,) from the anaerobic digestion process; and third, to promote CH4 production by
comparing the biodegradability. As a result of comparing the reactors R1, R2, and R3, each containing a mixture of food waste and
livestock manure at the ratio of 5:5, 7:3, and 3:7, respectively, R2 showed the optimum treatment efficiencies for the removal of Total
Solids (TS) and Volatile Solids (VS), CH4 production, and biodegradability.
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Table 1. Characteristics of sludge, food waste and livestock using experiments

Parameter Food waste Livestock Sludge
pH 4.61 7.93 7.43
CODCr (Chemical Oxygen Demand, mg/L) 201,495 142,000 65,000
TS (Total Solids, %) 25.80 14.20 16.70
VS (Volatile Solids, %) 17.5 9.6 72.0
Alkalinity (mg/L) 52.44 10,200 15,200
VFA (Volatile Fatty Acid, mg/L) 330 4,220 14,636
NaCl (%) 0.03 0.15 0.06
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Fig. 1. Schematic diagrams of anaerobic-reactor.
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Fig. 2. Photographs of anaerobic-reactor.
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Table 2. Analysis method in experiment

Parameter Analysis Method
pH meter pH meter (HOrIBA D-51)
TS Total solid dried at 103 ~ 105 C (film dryer) (standard methods 2540B)
A Fixed and volatile solid ignited at 550C (electric muffle furnaces DYFN - 1010)
VFA distillation method
gas meter gas detector (GA 2000)
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Fig. 4. Variations of TS with food waste and livestock
manure in anaerobic digestor.
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Fig. 5. Variations of VS with food waste and livestock
manure in anaerobic digestor.
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