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Fig. 6 Effect of current density on fluoride removal efficiency
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Mechanism of graphite driven electrode electrocoagulation for deep treatment
of fluorine-containing wastewater
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Abstract  This study introduced bipolar graphite drive and aluminum electrode to treat low concentration
fluorine-containing wastewater after simulating calcium precipitation. The effects of electrode spacing, initial
pH, current density and electrolysis time on fluoride removal rate were investigated respectively. The results of
the single factor experiment showed that the optimal process was plate spacing of 1.5 cm, initial pH of 6, current
density of 20 A-m™* and electrolysis time of 30 min. Using Origin fitting, it was found that the process of
defluorination by electrocoagulation follows a first-order kinetic equation. Fourier transform infrared
spectroscopy analysis revealed the presence of AI(OH), and Al —F complexes in the electrocoagulation
precipitate, indicating that the main mechanism of defluorination by electrocoagulation was the coagulation and
precipitation of Al based substances, accompanied by the synergistic removal of complexes. Comparing the
results of synchronous defluorination experiments with electrocoagulation flocs, we found that flocs have
adsorption properties, and the in-situ generation of flocs by electrocoagulation had a better defluorination effect
than the generation of flocs by electrolysis. Scanning electron microscopy and X-ray diffraction measurements
indicated that the flocs belong to an amorphous structure. The efficiency of using the device to treat actual
wastewater had decreased compared to water distribution, but the effluent F <2 mg-L™".
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