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Abstract: This study explored the effect of sludge retention time ( SRT) on ammonia oxidizing bacteria (AOB) and nitrite oxidizing
bacteria (NOB) under intermittent gradient aeration, as well as the effect of the short-range nitrification endogenous denitrification
phosphorus removal system on the treatment of low C/N ratio domestic sewage. In this study, an SBR reactor was used to cultivate
aerobic granular sludge, using actual domestic sewage as the influent substrate. As the SRT decreased from 50 d to 30 d, the specific
ammonia oxidation rate increased from 3. 16 mg+(g+h) ~'to 4. 38 mg-(g+h) *', and the specific nitrite oxidation rate decreased from
3.4 mg-(g-h) "'to 1.8 mg-(g-h) ~'. The activity of NOB decreased by about 44%, resulting in short-range nitrification within the
system. With an SRT of 30 d, the maximum nitrite accumulation was 6. 93 mg-L~". Because the reduced SRT led to a slight decrease
in sludge concentration within the system, an aeration reduction strategy was adopted after 40 d, according to the DO curve. When the
final SRT was 30 d, the effluent COD concentration was 40. 76 mg-L ™", the TN concentration was 12. 4 mg-L ™", the TP concentration
was 0.31 mg-L™", and the simultaneous removal of C, N and P was realized. Thus, a stable short-range nitrification endogenous
denitrification phosphorus removal system was finally obtained. At the same time, the EPS content of aerobic granular sludge was
negatively correlated with SRT, the protein content increased from 66.7 mg-g™' to 95.1 mg-g™", and the polysaccharide content
remained in the range of 12. 1-17. 2 mg-g™", indicating that the decreased SRT had a great effect on the protein content. With an SRT
of 30 d, the PN/PS value was maintained at approximately 6.2, and the structural stability of aerobic granular sludge can be
maintained under such conditions.

Key words: aerobic granular sludge( AGS) ; intermittent gradient aeration; sludge retention time (SRT) ; ammonia oxidizing bacteria

(AOB) ; nitrite oxidizing bacteria (NOB)
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Fig. 4 Variation of C, N, and P concentration during operation
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