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Abstract; In the past half century, the process with pre-anaerobic zone, which based on the
traditional theory of nitrogen and phosphorus removal, has played a leading role on water eutrophication
control. However, in recent years, the side-stream activated sludge hydrolysis and fermentation
(S2EBPR or SSH) process has been rapidly developed and applied worldwide. It has been found that
these plants with side-stream activated sludge fermentation were highly efficient and stable for biological
phosphorus removal. While, the mechanism of the side-stream EBPR could not be explained with
classical theory. A new PAO genus called Tetrasphaera spp. was discovered and isolated, which has
higher abundance of Tetrasphaera spp. than traditional Accumulibacter species existed in many side-
stream activated sludge plants. The discovery of coexistence and synergy between Accumulibacter and

Tetrasphaera in phosphorus removal and corresponding model building were important extension and
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breakthrough to the traditional biological phosphorus removal theory. Based on the development of biolog-
ical nitrogen and phosphorus removal technologies, these aspects were systematically summarized and re-
ported which included the phenomena and fermentation mechanism of side-stream EBPR, the discovery of
Tetrasphaera spp. and biochemical metabolism model and its ecological niche, and the establishment of
“Two-phosphate Accumulating Organisms Model”. Combined with domestic and foreign studies and ca-
ses, the development and application status of side-stream activated sludge hydrolysis fermentation tech-
nology were summarized. And the future trend of side-stream activated sludge fermentation process was

presented in order to provide reference for the future upgrading and reconstruction of the advanced phos-
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phorus and nitrogen removal in Chinese wastewater treatment plants.
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Fig.2 Coexistence and synergy mechanism of two-PAOs
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Fig.3  Effect of ORP on anaerobic fermentation and phosphorus
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Fig.5 Flow chart of side-stream activated sludge hydrolysis for
EBPR in China and Denmark
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