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J.P.Lee, J.S. Lee, S.C. Park

Korea Institute of Energy Research

ABSTRACT

A 5 ton/day pilot scale two-phase anaerobic digester was constructed and tasted to treat
Korean food wastes in Anyang city. The process was developed based on 3 years of
lab-scale experimental results on am optimim treatment method for the recovery of biogas
and humus. Problems related to food waste are ever increasing quantity among municipal
solid wastes(MSW) and high moisture and salt contents. Thus our food waste produces
large amounts of leachate and bed odor in landfill sites which are being exhausted.

The easily degradable presorted food waste was efficiently treated in the two—phase
anaerobic digestion process. The waste contained in plastic bags was shredded and then
screened for the removal of inert material such as fabrics and plastics, and subsequently
put into the two-stage reactors. Heavy and light inerts such as bones, shells, spoons and
plastic pieces were again removed by gravity differences. The residual organic component
was effectively hydrolyzed and acidified in the first reactor with 5 days space time at pH
of about 6.5. The second, methanization reactor part of which is filled with anaerobic
fillters, converted the acids into methane with pH between 74 to 7.8. The space time for
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the second reactor was 15 days. The effluent from the second reactor was recycled to the first

reactor to provide alkalinities.

The process showed stable steady state operation with the maximum organic rate of 7.9
kgVS/deay and the volatile solid reduction efficiency of about 70%. The total of 3.6 tons presorted
MSW containing 2.9 tons of food organic was treated to produce about 230m° of biogas with 70% of
methane and 80kg humus. This process is extended to full scale treating 15 tons of food waste a
day i Ewmwang city and the produced biogas is utilized for the heating/cooling of adjacent buildings.
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Fig. 1. Schematic diagram of 5 tons/day two-phase anaerobic digestion process
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Table 1. The compositin and propertics of source sorted food waste as arrived

Components wet weight % | Moisture content % | dry weight % | volatile solid (% of TS)
food organics 65.36 7164 54.62 89.95
plastic bags 1571 64.46 21.14 -
fabric and papers 12.08 12.52 1258 -
bones and shells 291 53.68 511 -
miscellaneous 3.9 56.06 6.55 -
total 100.00 74.05 100.00

Table 2. The compositin and propertics of source sorted food waste after pretreatment

Components wet weight % | Moisture content % | dry weight % | volatile solid (% of TS)
food organics 42 134 66.20 89.97
plastic bags 6.77 62.23 9.91 =
fabric and papers 10.32 14.22 10.30 -
bones and shells 3.66 53.638 6.57 -
miscellaneous 3.83 52.71 7.02 -
total 100.00 74.19 100.00
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Table 3. Material balance of two—phase anaerobic digestion pilot plant

Material balance, average wet basis(kg/day) dry basistkgTS) dry basis(kgVS)
Incoming waste 3,600 892 -
Drum screen reject -650 -164 -
AR input 2,900 728 532
AR reject -4 -263 -87
Digestate sludge -1,733 | -71
Blogas | -443 -374 -374
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Fig. 2. Organic loading rate to the AR and MR
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Fig. 3. Biogas production during steady state
operation
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Table 4. The main features of the process

Reactor and process condition

AR volume (m ) and pH

MR volume (m°), and pH

Process temperature (C)

Loading AR reactor (kgVS/m’day)
Loading MR reactor (kgCOD/m’day)
Overall organic loading (kgVS/m’day)
MR effluent recycling (m’/day)

17.0 55~6.5
53.0 74~138
35~338
20~35
10~15
57~79 (Avg. 71)
5.6

Table 5. Performance of two—phase anaerobic digestion pilot plant

Biogas production (m’/day) 236
Volumetric productivity (m*/m"> reactor/day) 3.2
Organic matter conversion (% of VS input) 70.3
TS in AR (%) 5~6
TS in MR (%) 35~4
Total VFAs in AR (mg/L) 9.000~13,000
Total VFAs in MR (mg/L) 4,000~7,000
SCOD in MR (mg/L) 25,000 ~35,000
Methane yield (m”/kgVS) 0.44
Humus production (kg, 509 moisture) 80~100
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Abstract

A 5 ton/day pilot scale two-phase anaerobic digester was constructed and tasted to treat Korean
food wastes in Anyang city. The process was developed based on 3 years of lab-scale experimental
results on am optimim treatment method for the recovery of biogas and humus. Problems related to
food waste are ever increasing QUantity among municipal solid wastes(tMSW) and high moisture and
salt contents. Thus our food waste produces large amounts of leachate and bed odor in landfill sites
which are being exhausted.

The easily degradable presorted food waste was efficiently treated in the two-phase anaerobic
digestion process. The waste contained in plastic bags was shredded and then screened for the
removal of inert matenal such as fabrics and plastics, and subsequently put into the two-stage
reactors. Heavy and light inerts such as bones, shells, spoons and plastic pieces were again removed
by gravity differences. The residual organic component was effectively hydrolyzed and acidified in the
first reactor with 5 days space time at pH of about 6.5. The second, methanization reactor part of
which 1s filled with anaerobic fillters, converted the acids into methane with pH between 74 to 7.8.
The space time for the second reactor was 15 days. The effluent from the second reactor was
recycled to the first reactor to provide alkalinities.

The process showed stable steady state operation with the maximum organic rate of 7.9
kgVS/deay and the volatile solid reduction efficiency of about 70%. The total of 3.6 tons presorted
MSW containing 2.9 tons of food organic was treated to produce about 230m’ of biogas with 70% of
methane and 80kg humus. This process is extended to full scale treating 15 tons of food waste a
day in Euiwang city and the produced biogas is utilized for the heating/cooling of adjacent buildings.
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