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Effects of Pretreatment Time and pH low set value on Continuous Mesophilic
Hydrogen Fermentation of Food Waste
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Abstract

Since 2005, food waste has been separately collected and recycled to animal feed or aerobic compost in South Korea. However,

the conventional recycling methods discharge process wastewater, which contain pollutant equivalent to more than 50% of food

waste. Therefore, anaerobic digestion is considered as an alternative recycling method of food waste to reduce pollutant and

recover renewable energy. Recent studies showed that hydrogen can be produced at acidogenic stage in two—stage anaerobic

digestion. In this study, the authors investigated the effects of pretreatment time and pH low set value on continuous mesophilic

hydrogen fermentation of food waste. Food waste was successfully converted to Hy, when heat—treated at 70°C for 60 min, which

was milder than previous studies using pH 12 for 1 day or 90C. Organic acid production dropped operational pH below 5.0 and

caused a metabolic shift from Ha/butyrate fermentation to lactate fermentation. Therefore, alkaline addition for operational pH

at or over 5.0 was necessary. At pH 5.3, the result showed that the maximum hydrogen productivity and yield of 1.32 m*/m°.d

and 0.71 mol/mol carbohydrateaqsed. Hydrogen production from food waste would be an effective technology for resource recovery

as well as waste treatment.
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Table 1 Characteristics of food waste
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Fig. 1. Hy production and pH during initial operation at 30 g
carbohyrate/L of 20-min heat-treated food waste with
pH low set value of 5.0.
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Fig. 2 H. production from food waste heat-treated at 70°C for
60 min (upper) and 20 min (lower) with pH low set value
of 5.0.
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Table 2 Operational condition and performance of Hy production from food waste
| Il [ Y V
Heat treatment (min) 60 20 60 20 60
Operational pH 5.3 53 5.0 5.0 47
Food waste (g carbohydrate/L) 30
Condition OLR (kg car/m”.d) 15.0
HRT (d) 2.0
SRT () 36 | 42 | 34 | 39 | 35
Settle/Cycle (hr/hr) 3/24
He production rate (m*m>.d) 1.32 0.95 1.19 0.81 0.16
Hayield (mol/mol carbohydrateadged) 0.71 0.511 0.64 0.44 0.09
Alkali demand (mol/m?®.d) 136 117 111 121 67
Carbohydrate removal (%) 88 88 89 86 37
Performance | VS removal (%) 53 63 64 62 43
Acidogenic efficiency (%) 48 49 42 45 30
n-Butyrate/total organic acid (%), COD basis 69 55 64 53 13
Lactate/total organic acid (%), COD basis 13 24 23 31 85
n-Butyrate/Lactoate, COD basis 54 2.3 2.8 1.7 0.15
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