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Abstract [ Objective | This paper aims to elucidate sludge calcification characteristics, microbial community succession, and
process performance in treating high-calcium landfill leachate using an anaerobic membrane bioreactor (AnMBR) , providing theoretical
support for high-calcium wastewater treatment. [ Methods| A continuous-flow AnMBR [20 L, (37+1) °C, hydraulic retention time
(HRT) was 10 d] treated high-calcium leachate [ mass concentration of Ca* was (2 150+£360) mg/L] for 61 days. Key indices
[ chemical oxygen demand ( COD) removal, biogas production, calcium balance ] were monitored. Sludge calcification was
characterized by laser particle analysis, X-ray diffraction (XRD), and scanning electron microscopy (SEM). Microbial communities
were analyzed via high-throughput sequencing ( bacteria primer was 338F-806R ; archaea primer was 524F-958R). [ Results] The
system achieved stable COD removal ( ~90% ) and volumetric hiogas production [ 1.8-2.2 I/(L-d)]. Calcium was efficiently

retained (95. 1% ) as CaCO, precipitates, increasing inorganic solids [ mass concentration of total solid (TS) increased from 28.9 g/L
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to 57.0 g/L]. Sludge calcification reduced mixed liquor particle size (<10 pm fraction increased) while large CaCO, deposits (40—
300 pm) formed on membranes. Microbial analysis revealed dominance of Methanosarcina ( abundance>57.8%), with calcium
accumulation significantly enriching hydrogenotrophic Methanoculleus (increased from 4.0% to 24.9%) , enhancing hydrogenotrophic
methanogenesis. Hydrolytic bacteria ( e. g., Sedimentibacter ) maintained stable abundance, supporting system resilience.
[ Conclusion]  AnMBR ensures efficient high-calcium leachate treatment via high calcium retention (95.1%) and microbial
adaptation ( enrichment of Methanoculleus to 24. 9% , reinforcing hydrogenotrophic pathway) , sustaining 90% COD removal and stable

methanogenesis. This highlights AnMBR’s advantage for high-calcium wastewater, though long-term calcium accumulation requires

membrane fouling control.

Keywords anaerobic membrane bioreactor ( AnMBR)
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Fig. 1 Schematic Diagram of AnMBR
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Fig.2 Changes of COD Concentration and Removal Rates
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