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Enhanced Nitrogen Removal Efficacy and Influencing Factors of PD-Anammox by Sodium

Alginate-Zeolite-Embedded AnAOB
KONG Haixia "
(Xi'an Branch, North China Municipal Engineering Design & Research Institute Co., Lid., Xi'an 710018, China)

Abstract [ Objective] Aiming to address the technical bottleneck of low retention rate for anaerobic ammonia-oxidizing bacteria
(AnAOB) in the coupled partial denitrification-anaerobic ammonia oxidation ( PD-A) process, this study proposes an immobilization
strategy using sodium alginate ( SA)-zeolite composite gel spheres. The strategy synergistically enhances AnAOB retention through
microenvironment regulation and biological barrier effects, overcoming the limitations of traditional suspended sludge systems in
adapting to complex water conditions (e. g., low C/N ratios and acidic environments). [ Methods] The effects of carbon to nitrogen
ratio (C/N=3.0-4.5) and pH value (5.5-8.5) on the modulation of systemic denitrification efficacy were evaluated by batch
experimental system. [ Results] The maximum specific activity of immobilized AnAOB sludge reached 0.38 ¢ N/ (g VSS-d). The
result showed that gel spheres significantly enhanced the tolerance of AnAOB to the acidic environment (pH value < 6.5), while the
alkaline condition ( pH value =8.5) was more favorable for the rapid accumulation of nitrite and efficient TN removal during short-
term denitrification. The optimal C/N was 4.0, and the competition for denitrifying carbon sources led to a decrease in TN removal
when C/N <3.5 or >4.5. Continuous flow experiments confirmed that the immobilized system maintained 84. 4% TN removal after 30
days of operation, which was 20. 3 percent point higher than that of the unembedded system, indicating that the gel spheres effectively

strengthened the AnAOB retention capacity through microenvironmental regulation and biological barrier effects. [ Conclusion ] In this
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study, an innovative SA-zeolite composite carrier with dual functionalities of mechanical strength and mass transfer efficiency is

constructed. The proposed strategy provides a theoretical basis and technical support for treating complex water quality via the PD-A

process, achieved through molecular-level regulation of embedded materials and immobilization of functional bacterial consortia.

Keywords anaerobic ammonia oxidation ( Anammox )

removal efficiency
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