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Preliminary Study of Semi-continuous Liquid Recirculating
Anaerobic Digestion for Source Separated Food Waste
Chan-Hui Cho, Byong-Hi Lee

Department of Environmental Energy Engineering, Kyonggi University,

ABSTRACT

In this study, the experiment was carried out to produce methane by applying Semi—Continuous
Leachate Recirculation Anaerobic Digestion System fed with source separated food waste from
school cafeteria. There were two systems and each system consisted of a bioreactor and a liquid
tank. Each bioreactor had a screen near the bottom of the reactor. 2.5L of separated liquid was
transferred to the liquid tank for 30min each day by using a tubing pump and the liquid from the
liquid tank was pumped to the bioreactor at the upper of the bioreactor as soon as the transfer
was ended. Through this circulation, the liquid having high concentration of VFAs was supplied to
the top of bioreactor. At the beginning of the experiment, food waste/inoculum anaerobic sludge
volume ratio was 2:8 that is 9g VS/L of OLR(Organic Loading Rate). Feeding was conducted
every two weeks. Experimental results showed that the contents of moisture, combustible matter,
ash were 65.91%, 32.73%, and 1.36%, respectively. Two different food waste loading were
studied. The average organic loading rates were 3.51g VS/d for System A and 3.86g VS/d for
System B, respectively. The average produced methane based on food waste fed to bioreactor
were observed as 6.30m*CHy/kgVS - d for system A and 4.94m°CHy/kgVS -d for System B,

respectively.

Keywords : Food waste, Anaerobic digestion, Liquid circulation, Methane.
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[Table 2] Period and Accumulated Methane
Volume with Regard to Phase

Phase Period 'ﬁg&:ﬁf;ig
A-1 | 14.08.19~14.09.01 211
A-2 | 14.09.22~14.10.05 22
A-3 | 15.01.08~15.01.21 20.9
A—4 | 15.03.05~15.03.18 24.5
B—1 | 14.08.19~14.09.01 23.9
B-2 | 15.01.08~15.01.21 16.7
B—3 | 15.05.10~15.05.23 16.6

Note : The volume of accumulated Methane
is calculated in STP conditions.

[Table 1] Results of Three Element Analysis of Food Waste

Food Waste 1 Food Waste 2 Food Waste 3
[tem : : : Average
(Unit : @) (Unit : ) (Unit : @)
Food Waste
(Wet basis) 19.52 17.17 21.31 19.33
] 12.04 9.73 16.44 12.74
Moisture
(61.71%) (56.69%) (77.17%) (65.91%)
Combustible 7.23 7.7 4.58 6.33
component (37.03%) (41.78%) (21.50%) (32.73%)
0.24 0.26 0.28 0.26
Ash
(1.25%) (1.53%) (1.32%) (1.36%)
Note : Food wastes of 1, 2, 3 were taken on Aug. 19, 2014, Sep. 12, 2014 and Jan. 18, 2015,

respectively.
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[Table 3] Daily Produced Biogas Volume and Characteristics

CH,4 COz N2 Oz Produced Biogas
Phase Day % % % % L
1 50.0 44 .4 — - 14.00
1~4 58.2 30.2 - - 8.71
At 4~7 39.5 9.7 40.2 10.6 3.30
7~11 41.0 2.9 42.6 12.8 417
11~12 64.0 6.8 22.1 7.3 2.68
12~14 73.0 19.0 5.0 2.9 5.83
A 1~8 53.0 40.0 6.5 1.1 21.70
8~14 75.0 20.0 2.8 1.1 14.30
1~4 24.5 75.0 0.8 0.2 21.00
4~5 65.0 32.0 2.9 1.0 5.56
A-3 5~6 73.0 20.0 5.9 1.0 5.50
6~11 74.0 18.0 6.9 1.0 5.50
11~14 74.0 19.0 5.8 1.2 5.50
1 30.5 65.0 20.0 4.5 3.87
1~2 36.0 39.0 18.3 8.1 2.60
2~5 57.0 28.0 10.7 4.2 4.33
A—4 5~8 47.0 50.0 2.0 1.0 10.00
8~10 73.0 18.0 6.0 2.9 5.00
10~11 75.0 10.0 10.8 4.1 2.00
11~14 75.0 16.0 5.1 2.8 10.00
1 50.0 42.6 - - 15.00
1~2 58.2 30.2 - - 9.06
2~4 62.0 15.1 17.0 5.9 3.23
B—1 4~7 64.0 16.0 15.4 4.6 5.10
7~9 41.0 2.9 42.6 12.8 417
9~11 69.0 21.3 6.5 3.2 1.59
11~14 71.0 20.0 6.0 3.0 5.07
1 21.0 79.0 0.6 0.0 15.00
1~4 66.0 30.0 3.9 1.1 5.07
B-2 4~6 74.0 20.0 4.9 1.0 6.00
6~11 74.0 20.0 4.9 1.0 6.35
11~14 73.0 21.0 4.9 1.0 4.00
1 27.0 40.0 28.7 4.3 7.92
1~2 16.8 44.9 33.4 4.9 4.40
B3 2~4 30.9 61.0 6.2 1.9 7.27
4~7 72.0 18.0 8.8 1.2 5.05
7~10 65.0 23.0 10.5 1.5 6.33
10~14 72.0 17.0 9.6 1.4 517
Ele VS AAE wElEARRS: System A Fle VS AYake wekrkAsE(System A)
9] A% 6.30m’CHy/kgVS - d ©]931, System B _ (21.14+22+20.9+24.5) < 10-md I,
o] 7© 4.94m°CHy/kgVS - d ¥t} 4

X - =6.30m*CH,/kg VS « d
35110 *kg VS « d
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