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Highlights
e Granular sludge bioreactor was acclimated from 7 °C to 3 °C.
e The system at 5°C achieved high nitrogen, phosphate and Carbon removal
performance
e Granular biomass were washed out at 3 °C of operation.
e Dominant bacterial phylotypes were related to Zoogloea, Arcobacter and
Acinetobacter.
e SMI1K20 and Trichosporon domesticum were firstly reported in aerobic granules.
Abstract
The aim of this work was to study the performance and microbial community structure
of a Polar Arctic Circle aerobic granular sludge (AGS) system operating at low
temperature. Thus, an AGS bioreactor was operated at 7, 5 and 3°C of temperature
using a cold-adapted sludge from Lapland. At 5°C, it yielded acceptable conversion
rates, in terms of nitrogen, phosphorous, and organic matter. However, under 3°C a
negligible nitrogen and phosphorous removal performance was observed. Below 5°C,
scanning electron microscopy studies showed a wispy, non-dense and irregular
granular structure with a strong outgrowth of filamentous. Moreover, lllumina next-
generation sequencing showed a heterogeneous microbial population where SM1K20

(Archaea), Trichosporon domesticum (Fungus), and Zooglea, Arcobacter and

Acinetobacter (Bacteria) were the dominant phylotypes. Our study suggests that AGS
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