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Degradation of Rhodamine B by visible irradiation-assisted three-dimensional electro-Fenton system
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Abstract, A novel wastewater treatment method was developed by using visible irradiation-assisted three-dimensional electro-Fenton (Vis-3D/EF) system with
porous TiO, thin film (Porous-TiO,) electrode as the anode and Fe-Ni co-doping P25 particles loaded by activated carbon (Fe-Ni-P25/AC) as particle electrode. The
removal rate, effect factors and degradation kinetics in treatment Rhodamine B solution through the novel system was investigated. Energy consumption in the novel
system was compared with traditional system consisted of conventional anode and particle electrode. Afterwards, the contribution of degradation rate in different
processes and the reaction mechanisms was investigated. The experimental result demonstrated that under the conditions of electrolytic voltage 20 V, initial solution
pH=3, Fe2t dosage 0.5 mmol * L, aeration rate 1.5 L » min'! and reaction time 60 min, the highest discoloring rate of the 20 mg Lt Rhodamine B was 96.84%,
and the degradation process fit with the pseudo-second order kinetic equation. In such conditions, the novel system had a significant synergistic effect with the
Synergy index of 1.22, while energy consumption was only 1/85.5 compared to the traditional system. The contribution of degradation rate in electric catalysis
oxidation, Fenton oxidation, visible light photocatalysis oxidation and synergic effect processes were 43.88%, 20.21%, 15.26% and 17.49%, respectively. At the same
time, the effect of « OH radicals on contribution rate by tertiary-butyl alcohol capture experiment was 75.58%, which showed that the . OH radical was the main active
material in the novel system.
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