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Abstract

The purpose of this study was to investigate the effects of organic loading rate (OLR) and methane production inhibitors
on the methane production rate from food waste digestion. The digestion system consisted of a two-stage anaerobic
reactor, 20 L acid digestion tank and a 72 L biogas production tank combined with the biogas collection equipment.
The reactor was operated at a hydraulic retention time (HRT) of 35 days with different OLRs of 2,500 5,000 and 10,000
mgCOD/L/day respectively. The methane production inhibitors including phosphate, sulphate, and ammonia were moni-
tored. The result indicated that the methane production rate reached 0.50-1.50 g/day, and phosphate was 279.25-466.08
mg/L, sulphate was 294.93-492.50 mg/L and ammonia was 1,803.40-3,632.70 mg/L. At 5,000 mg COD/L/day of OLR,
highest methane production rate (1.50 g/L) was observed. It was noted that OLR values did not vary directly with
methane production rates. The relationship between methane production inhibitors and methane production rate was
examined. The decreasing of the methane production rate, when the OLR increased, might result from an increase

of sulphate.
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Table 1 Representatives of substances concent rations

OLR (mgCOD/I/d)
Parameters
2,500 5,000 10,000
Methane (%) 7.4 15.8 14.7
(5.6- (12.0- (10.4-
9.4)° 23.0)° 19.2)°
pH 7.24 7.59 7.20
COD * (mgll) 47,200 52,880 75,200
Phosphate ° (mg/l) 293.6 279.3 466.1
(131.8- (91.0- (122.4-
482.7)° 442.4)° 1,150.6)*
Sulfate ® (mg/l) 492.5 294.9 349.0
(414.7- (231.2- (82.9-
595.9)° 373.1)° 610.7)°
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Table 1 Representatives of substances concentrations

(continue)
OLR (mgCOD/I/d)
Parameters
2,500 5,000 10,000
Ammonia ° (mg/l) 1,803.4 3,632.7 2,386.4
(539.8- (3,139.8- (318.6-
3,430.8)° 3929.7)° 5,355)°
VFA ® (mg/l) 1,496 3,375 3,382
(1,125- (2,063- (3,075-
1,821)° 4,312)° 3,594)°
Digested COD (g/d)" 37.3 35.7 204.3
Methane generation 0.5 1.5 1.3
rate (g/d)’ (0.2-0.7)° (1.0-2.3)° (0.7-2.5)°
Methane (g) / COD (g) 0.013 0.041 0.006
® ratio
Operating period (day) 47 24 47

°max — min, ® The parameter were calculated in period that
methane was considered as a result from OLR digestion

Concentrations in methane tank
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Table 2 Comparison of the results in this study to the

study of Ariya at OLR 5,000 mgCOD/I/d

Parameter means Ariya (2003) This study
HRT (day) 35 35
Removal efficiency COD (%) 90.13 33.13
MethaneSTP (I/day) 16.20 3.09
Methane concentrations (%) 57.3 15.8
Methane (g) / COD (g) ratio 0.064 0.041
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Figure 4 Relationship between phosphate concentration
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