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Methane Fermentation of Food and Paper Wasted from Fukui Campus

Masanobu TAKASHIMA ™!

*! Department of Architecture and Environmental Engineering

Methane fermentation of the biomass wastes, food and paper wasted from Fukui Campus of Kanai Gakuen, was
investigated in this study. The methane fermentation reactor was operated at 50 days hydraulic residence time and a
mesophilic temperature of 35°C.  The feed was food waste for the first 49 days, and then was mixed with paper waste
which was increased from 2.5 to 20 g wet/day gradually. The reactor was unstable during the start-up period, but was
recovered after about 20th days. The volatile solids (VS) destruction obtained varied from about 70% for food waste
only to about 86% for food waste mixed with paper waste of 20 g/d. The biogas production was between 0.64 and
0.91 L/gVS fed. The performance agreed with the estimates from stochiometric relationships. The results indicated

that methane fermentation technology is suitable for treating those wastes and producing energy.
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Table 1 Composition of wastes derived from town life".
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M: Agitation motor
TS: Thermostat
GM: Gas meter

Reactor

Fig. 1 Experimental set-up.
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Table 2 Characteristics of food waste from Gakuen restaurant.

No. Date Weight (wet kg) Distinction
Oct. 3 (Fr) 3 Mainly vegetables. Japanese leeks etc.
2 Oct. 31 (Fr) 2.5 Mainly vegetables. Chinese cabbage, lettuce, potato, carrot etc.
Nov. 14 (Fr) 1 Mainly vegetables. No leftovers.
4 Nov. 27 (Th) 14 hMaigzrie;]fzzers. Banana peel, rice, noodle, Chinese cabbage,
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Fig. 2 Time course of the methane fermentation experiment.

Table 3 Averaged experimental results.

Food waste + Food waste + | Food waste + | Food waste +
Food waste
Paper 2.5g/d Paper 5g/d Paper 10g/d Paper 20g/d
Duration (d) 0~49 50~63 64~84 85~105 106~126
Influent food waste VS (g/L) 72.6 93.4 104.2 105.5 97.9
Influent paper VS (g/L) 0.0 12.2 244 48.9 97.8
Influent total VS (g/L) 72.6 105.6 128.6 1544 195.7
Effluent VS (g/L) 20.5 21.2 22.1 273 28.1
Gas production (L/d) 8.4 17.3 19.7 21.9 27.7
CHj, concentration (%) 54.1 55.8 53.6 55.7 55.2
pH 7.53 7.69 7.69 7.73 7.60
VS destruction (%) 69.9 79.9 82.9 82.3 85.7
Gas production per VS (L/gVS) 0.640 0.909 0.853 0.788 0.787
CH, production per VS (L/gVS) 0.346 0.507 0.457 0.439 0.434
Table 4 Theoretical stochiometry for the methane fermentation from food waste and paper.
) Gas production CH, production CH, percent
Type Reaction
(NL/gVS destroyed) | (NL/gVS destroyed) (%)
C4sH705 N + 14H,0 —
Food wastc® A : 0.887 0.470 53
24CH4+21CO, + NH,HCO; (1)

Paper CeH 005 + H,O —

P s T 0.830 0.415 50
(Cellulose) 3CH,+3CO, 2)
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Fig. 3 Comparison of methane production between the measurement and theoretical estimate.
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