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ABSTRACT

We confirmed methane production and reduction of pollution during anacrobic digestion of milk waste and analyzed the
economic potential of using milk waste as a renewable energy source. The milk waste sludge was obtained from the Pasteur
milk factory and processed by anaerobic digestion to produce methane. The methane production from two completely mixed
tank reactors with an effective capacity of 6 £, 15 days of hydraulic retention time (HRT), and a mid-termperature of 35C averaged
4.11 {/day. The total chemical oxygen demand (TCOD) during production decreased from an initial 31,416 mg/ { to 13,500
mg/ !, showing a maximum TCOD removal efficiency of 60%. When HRT was reduced to 12 days, methane production increased
by 44% under a high-temperature condition of 55C. An economic analysis based on these results was applied to a Korean milk
factory of typical size and demonstrated that the installation of an anaerobic digester could provide sufficient economic profit.
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Table 1. Ingredients of milk waste sludge'”

84 GRS AEH B
o 16 g ol 21U F 40 mg
ks 25 ¢ ZE(K) 590 mg
g3k 53 g HEE 180 mg
3 35¢g ¥4 320 mg
kgt 580 mg  TE)(Cu) 320 mg
Q1(P) 340 mg 8o 50 ug
Z(Fe) 7 mg H7H(Mn) 30 ug
o}d(Zn) 3 me HlgkgIC 50 mg
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Table 2. Characteristics of milk sludge sample

TCOD 31,416 mg/ {

SCOD 3,657 mg/ L
TS 23,766.7 mg/ £
V8 17,873.3 mg/ £
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Fig. 1. Steps of milk waste treatment by anacrobic digestion.
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Fig. 3. TCOD level (in mg/ £) over the operation time.
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Fig. 4. TCOD removal efficiency (%) over the operation time.
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Table 3. Economic analysis for three conditions
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