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Enhancement of sulphur autotrophic denitrification for nitrogen removal by resin—-based carriers
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[Abstract] This study presents a novel approach to enhancing sulfur autotrophic denitrification using
resin—based microbial carriers, focusing on the effects of resin backbone structure and functional group type on
the denitrification performance of the resin—based microbial carrier—autotrophic denitrification system. The
results indicated that the D730 resin, which features a polyacrylic acid backbone and quaternary ammonium
groups, exhibited greater positive surface charge than the polystyrene backbone and tertiary amine groups. This
enhanced surface charge facilitated the adsorption of nitrate nitrogen (NO:;—N) and thiosulphate (S.0:")
through electrostatic interactions. Meanwhile, microbial community analysis revealed that the resin—based
microbial carrier promoted a significant increase the relative abundance of Thiobacillus spp., which reached
44.64% in the D730 resin system. This microbial enrichment was likely the primary reason for the significant
improvement in denitrification performance observed in the Bio—D730 system. Consequently, the Bio—D730
system demonstrated superior sulfur autotrophic denitrification efficiency. In conclusion, this study provides
both technical support and a theoretical reference for the efficient treatment of low concentrations of NOs; =N
using a resin—based microbial carrier—sulfur autotrophic denitrification system, which holds significant potential

for application in the advanced denitrification of secondary effluent from wastewater treatment plants.
[Key words] sulphur autotrophic denitrification; microbiological carrier; biological nitrogen removal; wastewater

treatment; microbial community analysis
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