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ABSTRACT
An excess amount of fluoride ions in wastewater has been known to cause adverse effects on human health and environment. Different industrial activities use compounds containing fluoride for leaching and cleaning process. The discharge of their wastewater containing such as pollutant into the surface water would lead to groundwater pollution by infiltration-percolation through the soil. However, treatment of fluoride-containing wastewater efficiently has been important for environmental scientists and engineers worldwide. Many methods have been investigated to remove excessive fluoride ions from wastewater. Among these, the adsorption is one of the most extensively used methods for wastewater defluoridation. It has been proved to be a robust and an effective method for industrial wastewater treatment. Recent attention has been devoted to the study of different types of low cost materials such as kaolinite, waste mud, calcite and montmorillonite for wastewater defluoridation. The aim of this study was to evaluate the adsorption potential of a synthetic aluminum-based adsorbent for fluoride removal from wastewater and to explore the mechanism that might occur in the fluoride adsorption process. The compositional, structural and textural characteristics of the adsorbent were determined using accurate physicochemical and mineralogical characterizations. The contents of fluoride ions in wastewater were determined by the potentiometric method with a fluoride-specific ion electrode connected to a digital ion analyzer. The study and optimization of various operational parameters such as contact time, initial fluoride concentration, adsorbent dose and initial pH solution were carried out through batch adsorption experiments, conducted at room temperature. The experiments results showed that 24h of contact time was sufficient for attaining equilibrium between the liquid and solid phases. The maximum wastewater defluoridation was noted to be 84.91% for 40 mg L-1 and 3 g L-1 of initial fluoride concentration and adsorbent dose, respectively. However, no significant changes in F- removal efficiency were observed over a wide range of pH 3-11. The experimental data followed pseudo-second-order and fitted well into Langmuir adsorption.
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