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Abstract: To address the problem of handling high-salinity regeneration liquid generated from the
ion exchange resin regeneration process, anaerobic granular sludge was inoculated in an upflow sludge
bed reactor. A continuous inflow method was adopted to gradually increase the inflow NO, =N load and
salinity to domesticate the sludge. The operational parameters of the reactor were optimized to achieve the
optimal salinity of 2.0%, hydraulic retention time (HRT) of 12 hours, carbon-to-nitrogen ratio (C/N) of 3.3,
and upflow velocity of 1.5 m/h. Under these conditions, the TN removal rate reached over 90%, the
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effluent TN was below 10 mg/l, and the combined effluent TN from the ultimate denitrification and
regeneration liquid treatment was less than 1.5 mg/L, meeting the surface water class IV standard. The
treatment cost was 0.587 yuan/m’. Scanning electron microscopy and high-throughput sequencing were
performed on the granular sludge during different stages of operation. The number of filamentous bacteria
on the sludge surface increased significantly, and the proportion of Proteobacteria increased over time,

with denitrifying bacteria gradually becoming dominant. The developed technique is economical and
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efficient, and provides an option for the treatment of high-salinity regeneration liquid.
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Fig.5 Effect of C/N on denitrification performance
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Fig.6 Effect of salinity on denitrification performance
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