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Effect of the Food to Mass Ratio and Hydraulic Retention Time on Hydrogen

Production from Fruit and Vegetable Waste
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Abstract: Semi-continuous biogas production from fruit and vegetable waste by medium temperature anaerobic fermentation was
conducted. Hydrogen production under different food-microorganism ratios (F/M 0.5 0.75 1.0 1.5) and hydraulic retention times
(HRT) (2 3 4 d) were investigated. The results show that in the case of a smaller F/M values (0.5 and 0. 75) not all HRT stages
were conducive to the continuous production of hydrogen however they were conducive to producing methane especially when HRT
was 3 or 4 d. Continuous hydrogen production was viable when the F/M ration was relatively higher (1.0 and 1.5) however this was
not conducive to the production of methane with almost no methane production detected in this process. A F/M of 1.0 and a HRT of
3 d provided the best conditions for continuous hydrogen production from fruit and vegetable waste. Meanwhile the highest and average
daily volume of hydrogen production were 451.2 mL+( Led) =" and (186 £29) mL+( Led) ™' respectively whereas the highest and
average hydrogen production rate of volatile solids were 133 mLeg™" and (27 £5) mLeg™' respectively. The hydrogen content was
20% 30% .
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Table 2 Average biogas production and average biogas production rates
HRT ( vs ) (Vs )
FM /d /mL-+(Led) ! /mLeg™! /mL+( Led) ! /mLeg ™!
2 0 0 34 10
1 0.5 3 45 13 0 0
4 309 91 0 0
2 0 0 46 9
2 0.75 3 214 42 17 3
4 234 46 10 2
2 0 0 12 2
3 L0 1.5 0 0 36 5
3 3 0 186 27
4 12 0 27 4
2 0 0 15 1
4 Ls 1.25 0 0 25 2
3 20 2 176 17
4 0 0 64 6
TVFAs pH VFAs
6.0 . VFAs pH
3 4 pH VFAs 3.5 VFAs
1d pH 4.5 TVFAs  74% ~88%.
10d 3.5 TVFAs VFAs pH
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6 pH VFAs

Fig. 6 Concentration of VFAs and pH values during the anaerobic digestion process
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Fig. 7 Concentration of lactic acid and hydrogen yield

during the anaerobic digestion process
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