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A study on fluoride removal from aqueous Solutions by using a synthetic aluminum-based adsorbent
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Abstract:
Fluoride ion exists in natural waters and it is an essential micronutrient in humans in preventing dental caries and in facilitating the mineralization of hard tissues if taken at a recommended range of concentration. Higher level of fluoride in wastewater has been recognized as one of the environmental problems worldwide. Hence, there is a need to find a simple and cost-effective method for water defluoridation. Many methods have been developed for fluoride removal from water. Among these methods, adsorption is a widely used method for defluoridation which depends on ions (adsorbate) in fluid diffusing to the surface of a solid (adsorbent). In this study, application of adsorption using a synthetic aluminum-based adsorbent for defluoridation of synthetic aqueous solutions was investigated. The compositional, structural and textural characteristics of the adsorbent were determined using accurate physicochemical and mineralogical characterizations. The analysis of fluoride ions in the liquid phase was performed using the potentiometric method with a fluoride-specific ion electrode. Several working parameters, such as contact time, initial fluoride concentration, adsorbent dose and initial aqueous pH solution,were studied in an attempt to achieve higher fluoride removal efficiency. The maximum adsorption capacity was noted to be 43.29 mg g-1. The optimum conditions for the process were identified as the contact time = 24h, the initial fluoride concentration = 40 mg L-1 and the adsorbent dose = 3 g L-1. No significant effect of pH on the F- removal efficiency were observed.Furthermore, the experimental data followed pseudo-second-order and fitted well into Langmuir adsorption.
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