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Methane Fermentation of Pit in Pond System for Ecological Treatment and Recycling of Animal Excreta

Hong-Mo Yang (Dept, of Landscape Architecture, College of Agriculture, Chonnam National University, Kwangu, 500-
757, Korea, Tel 062-530-2101)

ABSTRACT: An integrated wastewater treatment pond system is developed for treatment and recycling of excreta from dairy
cattle. It is composed of three ponds in series. A pit with a capacity of 10 m’, 2-day hydraulic residence time, and overflow
velocity of 1.5 m’m?day" is located internally in primary pond. It is designed for efficient sludge sedimentation and effective
methane fermentation. It receives 5 m*day of diluted cattle excreta by the water used for clearing stalls. A submerged gas
collector for the recovery of methane is installed on the top of the pit.

The average BOD; concentration of influent is 398.7 mg/ ! . That of the effluent from primary pond is 49.2 mg/1. About 88 %
of BOD; are removed in primary pond. It is assumed that about 60% of the influent BOD; is removed in the pir and that
almost all of the carbon of the removed BOD; in the pit is converted to methane and carbon dioxide.

Methane fermentation of the pit is well established at 16°C. This phenomena results from temperature stability, complete
anaerobic condition, and neutral pH of the pit. Gas from the collector is almost 90% methane, less than 9% nitrogen, and less
than 1 % carbon dioxide. Thus a purified methane is produced, which can be used as energy source.

Key Words: wastewater treatment pond system, fermentation pit, facultative pond, hydraulic residence time, overflow
velocity, submerged gas collector
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Fig 1. Design concept of the demonstration integrated pond system
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Fig. 2. Structure and Function of Primary Pond and Pit
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Table 1. Treatment Level of Each Pond Efftuent
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mean SD mean SD mean SD mean SD
COD (mg/ I ) 556.5 254 61.5(89%) 11.0 41.6(93%) 47 30.1(95%) 29
BODS(mg/ 1) 398.7 20.7 49.1(88%) 1.0 279(93%) 43 19.8(95%) 3.0
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pH 71 01 88 0.8 9.5 0.8 93 03

a) (%): Removal Rate Compared with Influent Concentrations
b) SD : Standard Deviation
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Fig. 4. Composition of Biogas Produced from Pit
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