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ABSTRACT: In this study, mesophilic anaerobic digestion of source separated food waste was carried out
by leachate recirculation system and methane gas was produced, Two systems — system A and B were fabricated
and placed within water bath to maintain 36°C. Each system was comprised of an anaerobic bioreactor
and a leachate tank, Leachate in bioreactor was separated through the screen located at 30 mm above
the bottom and a pump was installed to transfer collected leachate to the leachate tank, Everyday, 2.5
L of the leachate was pumped from the bioreactor to the leachate tank for 30 min and transferred leachate
was pumped back to the top of the bioreactor for 30min, sequentially, Source separated food waste used
for this experiment was washed by water before transferring to the laboratory. Transferred food waste
was warmed to 36°C before being fed to bioreactors, System A was fed to 49.1 g VS (Volatile Solids) and
System B was fed to 54,0 g VS at every two weeks, respectively, NH;—N and salinity were monitored
to see the inhibition toward anaerobic bioreaction and it was found that concentrations of these materials
were not high enough to affect the bioreaction, Although the food waste was fed biweekly for 112 days
and 140 days at system A and B, respectively, there was no sludge withdrawal from each system, Average
methane productions rates were 0,439 L CH,/g VS and 0,368 L CH4/g VS for system A and B, respectively,
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Table 1. Results of Three Element Analysis of Source Separated Food Waste and Inoculum Anaerobic Sludge

o Moisture Cccgnr:;%ig? Ash Total
% % % %
Food Waste” 65,91 32.73 1.36 100
Inoculum Anaerobic Sludgem 95.40 2.80 1.80 100
Note : 1) averages from this study
2) results from previous study
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Fig. 1. Schematic diagram of leachate recirculation anaerobic digestion process.
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Table 2. Results of Previous Studies of Ammonia Nitrogen and Sodium Inhibition on Anaerobic Digestion

Inhibition

material Reactor Type Substrate Temp. Inhibition Conc,  Acclimation Reference
i . 1700-1800mg/L x Kroek K
Pilot scale AD Swine 36C g oeker et al,
manure {5000mg/L 0 (1979)
Continuous AD o
food t . v | ¢ al
NHSN - Semi-liquid 9% oo, "0 55C 3500mg/kg . ermel(llgggf al.
TS (Lab—scale) 7
; Va Vel t al ?
Batch Sludge 30C {5500mg/L o a e(slzr;g; al,
K McCarty et al 18
Na* - - 36°C 8000mg/L - :
} 8000me/ (1964)

Note : AD is Anaerobic Digestion
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Table 3. Results of Previous Studies on Specific Methane Yields in Anaerobic Digestion

Feed type

Methane Yield

Reference

25% WAS 75% FW

0.316 L/g COD removed

Jang et al, 9
(2014)

food waste, rice husk

0.456 m®/kg VS

Zeshan et al, 20

(OLR=5kg VS/m®/d) (2015)
Yong et al -
f 2 m’/k :
ood wastewater 0.392 m’/kg VS (2015)

food waste

0.481 L/g COD removed

Grimberg et al, 22)

(2015)

WAS . Waste Activated Sludge
FW © Food Waste
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