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Fig. 1 Schematic diagram of the electrocoagulation setup
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Fig. 3 Variation of fluoride concentration with time at

different current density
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Fig. 8 Effect of the initial fluoride concentration on
the de-fluorine by electrocoagulation
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Table 1 Elementary composition of flocs under different initial fluoride concentration
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Influencing factors and Kinetics analysis of electrocoagulation with bipolar
aluminum electrodes treating high fluorine groundwater

CHEN Congcong, QIAN Guanglei’, XIE Chenxin, ZHAO Hui, LEI Taiping, TENG Houkai, ZHOU Lishan
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Abstract Aiming to determine the process parameters for electrocoagulation treating high fluorine
groundwater and its de-fluorine kinetics, the electrocoagulation with bipolar aluminum electrodes was used to
treat high fluorine groundwater and study its de-fluorine process and kinetic model. The effects of current
density, pH, electrode distance and initial fluorine concentration on the de-fluorine process by electrocoagulation
were also investigated, respectively. The results showed that the electrocoagulation de-fluorine process followed
the first-order kinetics model. The theoretical time of de-fluorine depended on the initial fluorine concentration
and the kinetic constant, while the kinetic constant of de-fluorine was affected by current density, electrode
distance and initial fluorine concentration. The highest fluorine removal efficiency by electrocoagulation with
bipolar aluminum electrodes reached 89.56% with energy consumption of 0.157 8 kWh-g™' when the operational
parameters of current density, pH and electrode distance maintained at 300 A'm”>, 6.0~7.0 and 10 mm,
respectively. However, the aluminum-fluorine ratio decreased with the increase of the initial fluorine
concentration, resulting in a decrease in the fluorine removal efficiency, which was not conducive to de-fluorine
by electrocoagulation. This research provides a theoretical basis for the practical application of
electrocoagulation treating high fluorine groundwater and the development of de-fluorine reactor.

Keywords Dbipolar aluminum electrodes; electrocoagulation; current density; kinetics; fluorine-containing

groundwater
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