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Abstract TE 1 5 2 9 7 1

The research was studied on treatment and biogas production from food waste in a plug flow
reactor. The reactor has 12 liters of working volume and was constructed with baffles which devided the
reactor into 20 compartments. The system of baffles use to prevent short circuit in the reactor. The aim of
this research was to study the effect of hydraulic retention time (HRT), total solid content and pH controls
at the inlet of reactor on the performance of anaerobic plug flow reactor.

To study the effects of HRT, the reactor was operated at HRTs of 20, 10 and 7 days with a feed
solid content of 1% which corresponding OLRs of 0.75, 1.50 and 2.15 kgCOD/m’-d, respectively. At
HRTs of 7-10 days, treatment and biogas production was well performed. The results showed that COD
reduction, methane yield and biogas production rate were 80-90%, 0.11-0.14 m’/kgCOD removed and
0.25-0.50 v/v-d, respectively. Acidogenic fermentation was more active within one-third of longitudinal
distance of the reactor, indicated by maximum total volatile acid (TVA) of 4,000 mg/l in the first
compartment of the reactor. To study the effects of feed solid concentrations of food waste, experiments
were conducted with feed total solids (TS) of 2, 5 and 10%. Suddenly increased feed TS from 5 to 10%
exhibited harmful to balanced acidoginic and methanogenic fermentation that resulted in the acid
production was over than the acid utilization. The later experiments were conducted by gradually increase
fced TS from 2 to 5 and 7.5%. At feed TS of 5 and 7.5%, the efficiency of treatment and biogas production
were similar in the range of 75-85% and 0.10-0.11 m’/kgCOD, respectively. At feed TS of 7.5%, methane
production rate was maximum at 1.82 v/v-d. Acidogenic fermentation predominanted on one-third of
longitudinal distance of the reactor, indicated by maximum TVA of 10,000 mg/l in the scventh
compartment. The effects of pH controls were studied at the condition of feed TS of 7.5% and HRT, of 10
days. Increasing pH at the inlet of reactor from actual pH of 4.5 tc 5.5 and 6.5, degradation of organic
substance into volatile acids increased from 10,000 mg/l to 22,000 and 25,000 mg/l, respectively. Methane
yields also increased from 0.1l m’fngOD to 0.150 and 0.14§ m’/kgCOD, respectively. Incfeasing inict
pH to 7.5, the acid production was over than the acid ntilization and decreased the efficiency of treatment
and biogas production.

The suitable condition for this research was at feed TS of 7.5%, HRT of 1G days and controlled

inlet pH at 5.5. The methane production rate was 2.52 v/v-d. Composition of methane in biogas was 60%.

COD removal efficiency was 70%.
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