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Establishment of psychrophilic high-rate wastewater treatment process
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In this study, we conducted a continuous treatment experiment for 425 days
using the psychrophilic UASB-DHS system for sweet potato-based starch-producing wastewater. Under
the organic loading rate of 5.04 kgCOD/m3/day the COD removal efficiencies were 91 + 1% and 99 +

1% in the UASB reactor and the whole system, respectively, indicating that the UASB-DHS system is
suitable for the wastewater treatment under psychrophilic conditions. Methanogenic activity tests
showed that almost no methanogenic activities (0.000-0.003 gCOD/gVSS/day) were obtained at day 102,
while the remarkable activities were obtained at the day 355 (0.08-0.2 gCOD/gVSS/day). In addition,
the relative abundances of order Bacteroidales and syntrophic bacteria based on 16S rRNA gene
sequencing were significantly increased from phase 2 (operational day 43) to ﬁhase 4 (day 352);
thus, long operational days (at least > 100 days) are required to acclimate the psychrophilic
methanogenic microbiome in the UASB reactor.
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