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Preparation of Porous Ceramics Based on Waste Ceramics and Its Ni’"

Adsorption Characteristics

ZHANG Yong-li', WANG Cheng-zhi’, SHI Ce', SHANG Ling-ling', MA Rui', DONG Wan-li'
(1. Department of Chemistry, Hanshan Normal University, Chaozhou 521041, China; 2. Nuclear and Radiation Safety Center, Ministry
of Environmental Protection, Beijing 100082, China)

Abstract: The preparation conditions of porous ceramics were determined by SEM, XRD and FT-IR characterizations as well as the
nickel removal ability of porous ceramics to be: the mass fraction w of sesbania powder doped was 4 %, and the calcination
temperature was 800°C. SEM and pore structure characterization illustrated that calcination caused changes in the structure and
morphology of waste ceramics. With the increase of calcination temperature, the specific surface area and pore volume decreased, while
the aperture increased. EDS analyses showed that the main elements of both the original waste porcelain powder and the porous
ceramics were Si, Al and O. The SEM, XRD and FT-IR characterization of porous ceramics illustrated that the structure of porous
ceramics was stable before and after adsorption. The series of experiments of Ni’* adsorption using these porous ceramics showed that
when the dosage of porous ceramics was 10 g+L. ™" the adsorption time was 60 min, the pH value was 6.32, and the concentration of
nickel-containing wastewater was below 100 mg+L ™", the Ni’* removal of wastewater reached 89.7% . Besides, the porous ceramics
showed higher removal efficiency on nickel in the wastewater. The Ni’* -containing wastewater was processed by the porous ceramics
prepared, and the adsorption dynamics and adsorption isotherms of Ni’* in wastewater by porous ceramics were investigated. The
research results showed that the Ni** adsorption process of porous ceramics was in accordance with the quasi second-order kinetic model
(R* =0.9999), with Q, of 9.09 mg-g~'. The adsorption process can be described by the Freundlich equation and Langmuir
equation, and when the temperature increased from 20°C to 40°C , the maximum adsorption capacity @, increased from 14. 49 mg-g ™'
to 15.38 mg-g~".

Key words ; waste porcelain; porous ceramics; Ni’* ; adsorption characteristics ; adsorption kinetics ; adsorption isotherm; mechanism
stability
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Fig. 1 Ni®* removal by porous ceramics
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porous ceramics calcined at different temperatures
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Fig. 2 SEM images of original waste ceramics and porous ceramics calcined at different temperatures
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Fig. 3 XRD and FT-IR spectra of original waste ceramics and porous ceramics calcined at different temperatures
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