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Treatment of Food Waste Leachate using Lab—scale Two—phase
Anaerobic Digestion Systems
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ABSTRACT : This study was performed to evaluate the treatability of food waste leachate using lab-scale two-phase anaerobic digestion
system. Effects of influent pH, hydraulic retention time (HRT), and recycle of methanogenic reactor effluent to the thermophilic acidogenic
reactors were investigated. For methanogenic reactors, effects of internal solids recycle and temperature were studied. Performance of the
acidogenic reactors was stable under the conditions of influent pH of 6.0 and HRT of 2 d with the recycle of methanogenic reactor
effluent, and acidification and VS removal efficiency were about 30% and 40%, respectively. Up to the organic loading rate (OLR) of
7 g COD/L/d, effluent SCOD values of mesophilic and thermophilic methanogenic reactors either lower or kept the same with the inter-
nal solids recycle. Also, decreasing tendency in specific methane production (SMP) due to the organic loading increase became dimini-
shed with the internal solids recycle. Mesophilic methanogenic reactors showed higher TCOD removal efficiency and SMP than thermo-
philic condition under the same OLR as VSS was always higher under mesophilic condition. In sum, thermophilic acidogenesis-mesophilic
methanogenesis system was found to be better than thermophilic-thermophilic system in terms of both organic removal and methane
production.
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Table 1. Characteristics of food waste leachate
Items Range Average
pH 3.7~4.42 3.95
TCOD (g/L) 83~169 130
SCOD (g/L) 48~100 82
TS (g/L) 61~138 89
VS (g/L) 48~122 72
TSS (g/L) 31~74 44
VSS (g/L) 31~73 42
TKN (mg N/L) 2,520~4,900 3,735
TP (mg P/L) 255~1,837 912
VFAs (mg COD/L) 2,909 ~11,032 5,983

Table 2. Description of four experimental systems

System Temperature condition Reactor
System 1 Thermo. acidogenic-Thermo. methanogenic AT1-MTI
System 2 Thermo. acidogenic-Thermo. methanogenic ~ AT2-MT2
System 3 Thermo. acidogenic-Meso. methanogenic ~ AT2-MM1
System 4 Thermo. acidogenic-Meso. methanogenic ~ AT1-MM2
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Table 3. Operating conditions of lab-scale two-phase anaerobic digestion systems

ATl AT2
. Leachate . Leachate .
D Meth 11
ay Phase pH HRT Methanogenic reactor mixing Phase pH HRT Methanogenic reactor mixing ethanogenic reactors ~ Overa
effluent recycle(%) N effluent recycle(%) o
(%) (%)
0~34 - 55 1 - - - 55 - -
35~47 - 6.0 1 - - - 6.0 - -
48~117 .
(48 ~96)* - 65 1 - - - 65 - - .fee(%mg. Mode I
with dilution
118 ~134 .65 2 i i .65 2 i i
(97 ~134)* ) )
135~182 - 70 3 - - - 70 2 - -
MTI1, MT2: feeding with
dilution
183~232 . Mode II
A 70 3 20 25 a 70 2 10 25 MMI, MM2 : feeding ~ * 00C
without dilution
233 ~241
242~257 B 65 3 20 25 b 65 2 10 25 without dilution,
258 ~275 C 60 3 20 25 internal solids recycle of Mode III
c 60 2 10 25 .
276~303 D 60 3 10 25 methanogenic reactors
304~400 E 6.0 3 10 - d 60 2 10 -
(*: AT2)
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Fig. 1. Acidification and VS removal efficiencies of acido-
genic reactors.
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3.3. Overall performance
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