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Abstract: High salinity ammonia nitrogen wastewater generated in industry has a greater inhibitory effect on biologi-
cal denitrification. Aerobic granular sludge technology can be used to effectively treat the wastewater. However,
most of SBR are one-feeding and single-aeration processes, which have insufficient carbon source and anaerobic
time in the subsequent operation, making nitrogen removal performance limited. The enhanced denitrification effect
of aerobic granular sludge system for high salinity ammonia nitrogen wastewater was investigated by varying operat-
ing process with step-feeding and intermittent aeration conditions. The salinity tolerance performance of the system
and effect of the process on sludge biomass and particle stability were evaluated, along with a mechanistic explana-
tion of partial nitrification. The results showed that when influent salinity was 1% and mass concentration of ammo-
nia nitrogen was 100 mg/L. and 200 mg/L., the removal rates of total nitrogen by step-feeding and intermittent aera-
tion processes were (82.51+5.66)% and (76.25+2.42)% , respectively, and the partial nitrification rates reached
(89.62+11.26)% and (92.40+3.88)% , respectively. The results of cycle experiments showed that the supplemental
carbon source, additional anaerobic process and occurrence of partial nitrification were important reasons for the in-
crease of total nitrogen removal rate. Throughout the experiment, the system maintained high biomass and good par-

ticle settling performance. The setting of amine feast period under step-feeding and intermittent aeration conditions
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promoted the granulation of sludge with plump and rounder particle appearance, and increased average density, set-

tling velocity and particle size, which was beneficial for microorganisms to cope with salinity stress, thus enhancing

denitrification performance. Nitrification kinetics experiments showed that the setting of aeration duration under in-

termittent aeration conditions may be the main reason for the partial nitrification.

Key words: aerobic granular sludge; high salinity ammonium nitrogen wastewater; intermittent aeration ; partial ni-

trification
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Table 1~ Operating conditions of SBR
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Fig. 2 Operational performance of AGS system
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Fig. 3 Degradation of pollutants during the cycle at different stages
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Fig. 6 Appearance of sludge particles at different stages
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Fig. 7 Partial nitrification efficiency at different stages
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Fig. 8 Nitrification reaction kinetics under different process conditions
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