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Mechanism and Process of Anaerobic Sludge Granulation in UASB
Reactor with Aerobic Activated Sludge as Seed
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Abstract The mechanism and the process of the anaerobic sludge granulation of the aerobic flocculent sludge in an Upflow Anaerobic
Sludge Blanket(UASB) reactor are studied in this paper. The sludge is obtained from a secondary sedimentation tank of an activated
sludge plant for treating municipal wastewater. The results show that the anaerobic granular sludge is cultivated successfully after the
continuous operation for 150 d and the Hydraulic Retention Time (HRT) is reduced from 24h to 8h. During the phase—shortening, the
sludge load and the hydraulic load are increased from 0.25kg COD/(kg(VSS)-d) and 0.1m¥(m?-h) to 0.52kg COD/(kg(VSS) -d) and 0.3
mY(m?-h), respectively. The process of the granulation contains five stages, including the sludge acclimation, the microbial aggregates
formation, the primary granular sludge formation, the secondary granular sludge formation and the mature granular sludge formation.
During the mature granular sludge formation stage, the COD is removed approximately by 95%. The mechanism of the anaerobic sludge
granulation of the aerobic flocculent sludge is consistent with the second nuclei theory as a whole. The primary granular sludge formation
mechanism is consistent with the Extracellular Polymers (ECP) theory, while the secondary granular sludge formation mechanism is
consistent with other reported theories. In this study, the secondary granular sludge is formed by the methane filamentous bacteria and
other bacteria inserting or absorbing to the fragments while its inner nuclei are composed of primary granular broken fragments.
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Fig. 1 UASB System schematic diagram
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Table 1 Summary of the conditions during the operation period of the UASB reactor
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Fig. 2 Sludge morphology and composition analysis of anaerobic granulation process with aerobic floc sludge as seed
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