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a b s t r a c t
This study investigates the effect of several parameters on the electrocoagulation process has been 
studied in order to optimize the evolution of the fluoride removal percentage and the energy 
consumption. Optimum experimental conditions of fluoride removal were determined as: pHi  = 6, 
J = 0.27 mA/cm2, tEC = 30 min, [NaCl] = 0.5 g/L, di = 1 cm, S/V = 7.2 m–1 and Stirring speed = 300 rpm 
with two aluminum electrodes. These operating conditions are allowed to achieve fluoride removal 
of over 85% in a relatively short operating time with low energy consumption (0.0396  kWh/m3). 
The results fitted with the Langmuir and Freundlich equations showed that fluoride removal was 
achieved by a monolayer adsorption, with a finite number of identical sites. To study the rate-limiting 
step, the kinetic data of fluoride were analyzed using first-order and second-order kinetic models. 
Under optimal conditions with 10 and 20 min treatment, fluoride was completely removed for initial 
concentration of 3 and 6 mg/L respectively. Moreover, for fluoride initial concentration of 10 mg/L, 
it is possible to reach a residual concentration under the limit recommended by WHO for fluoride 
concentration in drinking water (1.5 mg/L) with lowest consumption of electricity.
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