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In anaerobic digestion (AD), organic acids accumulate when the feed substrate (food waste) becomes
over loaded, causing pH drop and ceasing methane production. This study investigated temperature
conditions that could suppress the organic acid production rate to balance with the acid consumption
(= methanogenesis) rate by temperature control, while maintaining the methane production. The AD
microorganisms were acclimated at 37° C with different substrate compositions and organic loading
rates and used as seeds. A series of batch AD experiments were conducted with different temperature
drops of 33-15° C immediately after the addition of soluble starch as a substrate. Under both
conditions, the organic acid production rate was hardly affected while the methane production rate
became smaller as the temperature decreased, indicating that the methanogenesis was strongly
affected. Interestingly, among the two methanogenic pathways, the acetate pathway was less affected
by temperature decrease, while the hydrogen pathway was significantly suppressed under low
temperature conditions. On the other hand, the acid production from relatively recalcitrant
fractions that remained in the seeds was affected by the temperature decrease, whereas the acid
production from the readily degradable fraction was less affected. Although suppression of organic
acid production by temperature control was not successful, this study clarified the differences
in temperature sensitivity of each AD process.




