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Figure 1 Schematic of EF reaction for the mineralization of organic
pollutants towards CO, and H,O [6] (color online).
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Figure 2 Classification of carbonaceous electrode materials [6,30] (color online).
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Figure 3 Modifications of carbonaceous electrode for EF (color
online).
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Figure 4 The concentration of H,0, production by different systems:
(i) the electrode is incompletely immersed in the solution and O, is
supplied from the superhydrophobic side; (ii) the electrode is
completely immersed in the solution and O, is supplied from the
superhydrophobic side; (iii) the electrode is completely immersed in the
solution and O, is supplied from dissolved oxygen [38] (color online).
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Figure 5 The adsorption energy (£,4) of O, on different graphene.
Gray, blue, yellow and red represent carbon, nitrogen, sulfur and oxygen
atoms, respectively [51] (color online).
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Figure 6 Dependence of CNT to CB ratio on the production of H,0,:
current density: 20 mA cm™, concentration of Na,SO,4: 0.05 mol L,
and pH 7 [55] (color online).
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Figure 7 Mechanism of synergetic enhancement of heterogeneous electro-Fenton [75] (color online).
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Table 1 Mineralization of pollutants with carbonaceous materials using EF
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Figure 8 Degradation of pollutants using carbonaceous materials as
the cathode of EF. (a) Removal TOC of metalaxyl with different
cathodes [86]; (b) the effect of applied potentials on the removal of
diuron [33]; (c) the effect of solution pH on the removal of ciprofloxacin
[92] (color online).
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Figure 9 Schematic representation of electro-Fenton membrane bioreactor using Fe-PC-CHFM as cathode and titanium mesh as anode [95] (color

online).
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Research progress of carbon-based materials for electro-Fenton
degradation of pollutants
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Abstract: Electro-Fenton process is one of the simple and effective methods for the treatment of organic pollutants in
water. Carbon-based material serves as a robust cathode for in-situ formation of H,O, via the two-electron O, reduction
reaction. With the help of electro-Fenton catalysts, the generated H,O, decomposed into strong oxidizing hydroxyl
radicals for efficient mineralization of organic pollutants. Based on the analysis of the main electro-Fenton processes on
carbon-based materials, this review systematically summarizes the modification of various carbon-based electrode in an
attempt to enhance O, mass transfer and Fenton reaction. Moreover, the practical application and economic cost of
carbon-based electrode in electro-Fenton degradation of organic pollutants are described. Finally, the current
development trend of carbon-based electrode materials and foreseeable future research direction in the field of electro-
Fenton pollution control are pointed out.
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