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Abstract 
H2 might be considered to replace fossil fuels since water is the only product when H2 is combusted. H2 can be obtained through dark fermentation from renewable feedstocks such as food waste (FW). However, H2 production is likely to be inhibited due to the native microbial community of FW such as lactic acid bacteria (LAB). Therefore, this study evaluated H2 production using lactic acid (LA) as a precursor. Anaerobic sequencing batch reactors were operated in duplicate using serum bottles (80 mL working volume) at 37 °C, 150 rpm, hydraulic retention time of 69 hours, initial pH of 6.0 and an exchange volume of 70%. LA rich effluent from fermented FW was evaluated as a substrate at an initial average concentration of 15.3  1.2 g/L. Two inoculation strategies were evaluated: at the start-up of the reactors (IT-1), and at the start-up and every third cycle (IT-3). The inoculation consisted of a strain mixture of M. elsdenii and C. beijerinckii in a proportion of 68% and 32%, respectively, of the total volume of inoculation (10% of the working volume). Besides the strains, thermal pretreated sludge was provided as inoculum at 5 g volatile solids/L during the start-up of IT-1 and IT-3. A control was performed, in which only the effluent was added to the reactor. The highest H2 production was obtained with the control, showing a maximum value of 1039.7 mL H2/Lreactor. Conversely, for condition IT-1 and IT-3, H2 was produced during the initial cycles, followed by its decay and subsequent CH4 production in the following cycles, achieving 766.2  40.4 mL CH4/Lreactor and 941.2  72.7, respectively (Figure 1). The presence of acetate might indicate its simultaneous production and consumption by other microorganism. Consequently, other metabolic pathways took place, leading to CH4 production through the consumption of H2 or acetate.
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Figure 1. Biogas production from each inoculation strategy during the operation of the sequencing batch reactor:
a) H2 production stage, and b) CH4 production stage.
Note: The asterisk indicates the cycle during which the strain mixture was inoculated (condition I-3T only).





