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Abstract: As an effective strategy to accelerate the activation of aerobic granular sludge (AGS)
system, the large-scale application of pre-granulation inoculation still faces the dual challenges of
granulation efficiency improvement and development cost control. In this study, we used dewatered sludge
from a municipal wastewater plant as raw material to prepare granular sludge, and systematically
investigated the removal performance of inoculated pre-granulated sludge on complex pollutants in
wastewater from industrial parks, as well as the mechanism of enhanced granulation efficiency. The
results showed that the inoculation of pre-granulated sludge could skip the granulation step of AGS. After
a 30-day acclimatization period, the sludge volume index (SVI) in the stabilization period reached (28.36+
6.6) mL/g, and the average removal rates of COD, NH,"~N,TN and TP reached (94.86+2.53)%, (97.58+
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3.99)%, (51.16+10.88)% and (71.24+16.85)%, respectively. The mass ratio of Fe in the mature AGS was
up to 12 times of the natural granulation system, confirming that Fe and its complexes build the particle
skeleton structure through crystal bridging. Macrogenomic analysis showed that the pre-granulation
system was enriched with Myxococcota, Actinobacteriota and Nitrospirota, which have nitrogen metabolism
functions. This study constructs a technical pathway for the preparation of inoculated sludge by dewatered

sludge, which provides theoretical basis and technical support for the realization of rapid startup and
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stable operation of the AGS process.
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Fig.1 Settling performance variation of granular sludge
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Fig.4 Changes in TP concentration of influent and effluent
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Fig.5 Degradation process of different nitrogen species in
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Fig.7 SEM images of AGS at day 60
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Fig.8 Abundance of microbial at phylum level at different

stages of AGS
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