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Effect of biogas production to different anaerobic digestion systems
and feeding stocks
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ABSTRACT

Objective of this study was to investigate the effect of biogas production to different systems
and feeding stocks. For the biogas production through operating the temperature phase anaerobic
digestion(TPAD) with different feeding stocks, the stage state of biogas production with 70% of
methane concentration in the thermophilic digestion tank with co—digestion of food waste and
swine manure(40 : 60) was delayed at 3.5 times, but its mesophilic tank was short for 5 days as
relative to the swine manure. The cumulative methane production in the thermophilic digestion
tank with co—digestion of food waste and swine manure was started with greater than its swine
manure at 60 days after digestion periods. However, its mesophilic tank with swine manure was
great at 3 days after digestion periods. For aspect of anaerobic digestion processes with swine
manure, it was appeared that the stage state of biogas production rate in TPAD was shorter than

the two phase anaerobic digestion system.
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[Table 11 Physicochemical Characteristics of Substrate Used in this Study

Parameters Swine manure Food waste
pH (1 :5) 7.6 4.5
Electrical Conductivity (dS/m) 3.4 13.6
Total Solid (%) 30.7 20.4
Volatile Solid (%) 20.5 16.3
Total Nitrogen (%) 4.0 3.0
NH4-N (mg/kg) 565.0 682.4
NO3-N (mg/kg) 13.6 8.1
Total Phosphorus (%) 28.7 31.0
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[Table 2] Operating Conditions of Temperature Phase Anaerobic Digestion

Parameters Feeding tank Thermophilic tank Mesophilic tank
Temperature (C) 12 55 35
Stirring rate (rpm) 20 50 50

Size of reaction tank (£) 31.695 31.695 116.754
Loading volumes (£) 30 19.694 77.81
Head spaces (£) - 12 39.673
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[Photo 1] Anaerobic digestion systems.
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[Fig. 11 Comparative methane concentrations on feeding stocks with application of temperature

phase anaerobic digestion(TPAD) system.
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[Fig. 31 Comparative methane concentrations between temperature phase anaerobic digestion(TPAD)
system and conventional anaerobic system, based on feeding stock, swine waste.
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