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Formation and Characterization of Aerobic Granules in a Pilot-scale Reactor for

Real Wastewater Treatment

YANG Shu-fang, ZHANG Jian-jun, ZOU Gao-long, DU Zhi-li
(Shenzhen Municipal Design & Research Institute Co. , Ltd. , Shenzhen 518029, China)

Abstract: Microbial granules were successfully developed in a pilot-scale sequencing batch reactor (SBR) for the treatment of real
municipal wastewater. The aerobic granules developed had good settleability with a settling velocity of >21 m+h™'. The mature
granular sludge was capable of simultaneous removal of chemical oxygen demand (COD), nitrogen (N) and phosphorus (P). With
the cycle of 3 h, the effluent COD, ammonium nitrogen (NH, -N) and total nitrogen (TN) concentrations were <50 mg-L™", <5.0
mg-L~", and <15 mg-L~", respectively. The removal efficiency for TN and total phosphorus ( TP) was about 50% . Examinations by
confocal laser scanning microscopy ( CLSM ) showed that exiracellular polymeric substances ( EPS) were uniformly distributed
throughout the granules, forming the granule structure matrix. X-ray diffraction (XRD) analysis indicated the presence of SiO, and
other metal oxides inside aerobic granules, implying that minerals in real wastewater might function as the seed in the initial stage of
aerobic granulation.

Key words:real wastewater; sequencing batch reactor (SBR) ; aerobic granule; simultaneous COD, N and P removal; extracellular

polymeric substances( EPS) ; minerals
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Fig. 2 Images of sludge in the granulation process
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Fig. 4 Variation of the effluent SS concentration

in the pilot-scale SBR
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