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Preparation and properties of porous granular ceramics loaded with
hydrous zirconium oxide as the phosphorus removal material
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(Hubei Key Laboratory for Efficient Utilization and Agglomeration of Metallurgic Mineral Resources,
Wuhan University of Science and Technology, Wuhan 430081, China)

Abstract: The granular porous ceramic filtration media with 2 — 4 mm of particle size,45.93% of porosity,
1.37 g/em’ of apparent density and 47. 73 N of single granule compression strength was prepared by industrial powder
waste solid, on which the hydrous zirconium oxide was loaded for phosphorus removal from water. The phosphorus
adsorption property of the prepared media was investigated. SEM,XRD and FT-IR were used to study the mechanism of
phosphorus adsorption. The results show that, after being loaded with hydrous zirconium oxide, the mass increases by
20.48% and the specific surface increases from 7.15 to 19.35 m’/g. The modification makes the pore structures
changing from macropore to mesopore. The phosphorus adsorption process is achieved by the ion exchange between
hydroxyl and phosphate groups on the surface of the prepared media. The higher saturation adsorption capacity (10.79
mg/g) is obtained at 30°C with pH 7. The sorption isotherm and sorption kinetics follow the Langmuir equation and the
second-order model , respectively. The filtration media adsorbed phosphorus can be regenerated by NaOH solution, and the
adsorption capacity remains at around 0. 5 mg/g by several recycles of sorption-desorption.
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