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ABSTRACT

This study investigated the long-term adaptability of an acetate-fed anaerobic–oxic sequenc-
ing batch reactor, operated at 15 days of solid retention time (SRT), to the influent P/COD
loading raised from 15/400 to 40/400mg/mg. Experiment results showed that after four
SRTs operation, the anaerobic P release, aerobic P uptake and sludge P content decreased
apparently, implying the metabolism of phosphate-accumulating organisms (PAOs) was
inhibited. In contrast, anaerobic glycogen consumption and polyhydroxyalkanoates (PHAs)
accumulation per acetate uptake increased observably, and 3HV/PHAs ratio elevated gradu-
ally to 21.8%. These results indicated that the proliferation of glycogen-accumulating organ-
isms (GAOs) was encouraged. When influent phosphorus was reduced back to 15mg/L,
sludge P content diminished and a low P release/acetate uptake ratio was achieved, suggest-
ing that PAOs’ metabolism was not restored. The above findings concluded that long-term
operation of the high phosphorus influent inhibited the proliferation of PAOs, and more
importantly provided GAOs a competitive advantage over PAOs.
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1. Introduction

Enhanced biological phosphorus removal (EBPR)
process has been widely recognized as one of the
most economical and sustainable methods to remove
phosphate from wastewater. The phosphate removal
function of this biological process occurs as a result of
the predominance of a group of bacteria, called phos-
phate-accumulating organisms (PAOs). These microor-

ganisms are capable of storing extracellular phosphate
as intracellular polyphosphate, leading to phosphorus
removal from the bulk liquid phase. Phosphorus
removal is, therefore, achieved by wasting excess
sludge with high phosphorus content. However, the
failure of phosphorus removal was occasionally
observed in laboratory-scale and full-scale EBPR sys-
tems. Previous studies [1,2] have attributed the deteri-
oration of the EBPR processes to the appearance of
another specific organisms, i.e. glycogen-accumulating
organisms (GAOs). GAOs, like PAOs but without con-
tribution of phosphorus removal, are also capable of*Corresponding author.
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