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The Degradation of Organics by Electro-Fenton System
Using Graphite and Graphene Electrode as Cathode
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Abstract: Graphene was prepared by reduction of graphite oxide (GO), which was obtained from oxidation
of graphite powder by Hummers’ method. The graphite and graphene were detected preliminary by X-ray
diffraction(XRD). transmission electron microscopy(TEM) and scanning electron microscopy(SEM). The
graphene electrode was prapared by graphene and Polytetrafluoroethylene (PTFE). The electro-catalytic
characteristics of electro-Fenton system which graphene or graphite worked as cathode and platinum net as
anode at pH = 3.0 were studied by degrading organic dye rhodamine B (RhB) and toxic organic colorless mi-
cromolecule 2,4-dichlorophenol (2,4-DCP). The results showed that graphene cathode/Pt net electro-Fenton
system had higher catalytic activity than graphite cathode/Pt net in the degradation and mineralization of RhB
and 2,4-DCP. The deep degradation process of RhB was studied by UV-visible spectrum (UV-vis), IR and
total organic carbon (TOC). Meanwhile, horseradish peroxidase (POD) and benzoic acid fluorescence analy-
sis method were used to detect the concentration of hydrogen peroxide (H,O,) and hydrogen radicals (-OH).
The experiment results indicated that electro-catalysis degradation of organic materials referred to -‘OH radi-

cal mechanism.
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Figure 1. XRD pattern of the as-prepared graphite and graphene
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Figure 2 (A). TEM image of graphene; (B). SEM image of the
graphite
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Figure. 3 Linear sweep voltammetry of the graphite electrode and
graphene electrode
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a: graphite electrode; b: graphene electrode
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Figure 4. Cyclic voltammetry of the as-prepared graphene elec-
trode and Graphite electrode
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a: graphite electrode; b: graphene electrode
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Figure 5. Temporal absorption spectral changes for the
Electro-Fenton degradation of RhB
E5. EFentonfERERNBIRIIIE. U=4.0V, Fe**=1x10"*mol/L,
Na,S0,=10 g/L, [RhB]=1.0x10"° mol/L. a: graphite electrode; b:
graphene electrode
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Figure 6. Evolution of the concentration of H,O, and-OH
6. H,0, #REF-OH BIIRERMIE
U=4 .0V,Fe*=1.0x10"* mol/L,Na,SO,=10 g/L [RhB]=1.0x10"° mol/L
a: graphite electrode; b: graphene electrode
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Figure 7. Evolution of TOC for the degradation of RhB
E7. RhBEERR I H TOCHAE
U=4.0 V,Fe**=1x10"* mol/L,Na,S0,=10 g/L[RhB]=1.0x10"° mol/L

a: graphite electrode; b: graphene electrode
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Figure 8. The IR spectrum of intermediates during degradation of
RhB
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Figure 9. Degradation of 2,4-DCP under different conditions
9. FE &4 TEME24-DCPaYj1 5 4k
A: pH=3.0, Fe**=1.0x10"mol/L, Na,SO,=10 g/L,
[2,4-DCP]=1.0x10"*mol/L; U=4.0V
B: pH=3.0, Fe**=1.0x10"*mol/L, Na,SO,=10 g/L,
[2,4-DCP]=1.0x10°mol/L; U=4.0V
a: graphite electrode; b: graphene electrode
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