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Fig. 1 ~ SEM images of SBC, CSBC, Al/Ce-CSBC and F-Al/Ce-CSBC
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Fig. 3 N, adsorption and desorption isotherms and pore distribution of adsorbents
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Table 2  Pore structure of the studied samples
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Fig: 6 Adsorption capacity of different adsorption materials
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Fig. 11  XPS spectra of Al/Ce-CSBC before and after adsorption
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Enhanced fluoride removal from simulated wastewater by aluminum-cerium
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Abstract In this study, sewage sludge was taken as raw material, and a novel Al/Ce loaded sludge biochar
composite (Al/Ce-CSBC) was prepared by pyrolysis, activation and co-precipitation. Its morphology, specific
surface area and structure were characterized by various advanced instrumental analysis techniques. Batch
adsorption experiments were conducted. in simulated wastewater, the effects of pH, initial fluoride concentration
and adsorption time on fluoride adsorption by Al/Ce-CSBC were investigated, and finally the fluoride removal
mechanism was explored. The results showed that both activation and modification could increase the specific
surface area of sludge biochar. Al/Ce-CSBC had rich slit mesopores, and its specific surface area and pH,,. were
176.36 m*-g™* and 9.5, respectively. Amorphous aluminum/cerium oxide loading on the material surface was the
main active.component for adsorption, and also played a bimetallic synergistic role, which could maintain a high
adsorption capacity within pH range of 4.0~9.0. The adsorption kinetics conformed to the pseudo-second order
model, the adsorption isotherm conformed to the Freundlich model. The maximum adsorption capacity of
Al/Ce-CSBC. could reach 41.74 m* g, which was significantly over the conventional biochar adsorption
materials.. The adsorption mechanism mainly included electrostatic adsorption, ion exchange and surface
complexation. This work can provide an important reference for the resource utilization of sludge.

Keywords sludge; biochar; aluminum cerium loading; defluoridation; adsorption
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