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Degradation of methyl orange by electro—Fenton system based on
carbon membrane cathode
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Abstract: In order to improve the treatment efficiency of simulated wastewater containing methyl orange by electro—Fenton,
a conductive carbon membrane was used as the flow—through cathode for the electrochemical reactor. The effects
of permeate flux of carbon membrane, initial pH value, current density, and Fe** concentration on the degra-
dation of methyl orange were investigated, and the influence mechanism of the permeate flux on the operating
performance of electro—Fenton system was discussed. The results indicated that under the conditions of a perme-
ate flux of 100 I/(m?-h) (LMH), an initial pH value of 3, a current intensity of 40 mA, and a Fe?* molar con-
centration of 0.2 mmol/L,, the removals of methyl orange and total organic carbon after 80 minutes of reaction
reached 95% and 66%, respectively. Increasing the permeate flux could significantly promote the degradation of
methyl orange. When the permeate flux was 100 LMH, the first—order kinetics coefficient was 3 times higher than
that without filtration. The filtration could reduce the diffusion resistance in the solution and the internal resis-
tance of the electrode by accelerating mass transfer and increasing the active area of the electrode, thus improv-
ing the current efficiency. Therefore, the cathode produced H,0, and reduced Fe** more effectively, which pro-
moted the Fenton reaction and enhanced the methyl orange degradation.
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Fig.2 Effect of permeate flux of carbon membrane on methyl
orange degradation
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Tab.1 Kinetic fitting results of methyl orange removal by

electro—Fenton

— I DI
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ky/min™ R? kof(Le mg'1 ‘min™") R?
0 1.235x107 0.991 1.782x10™* 0.955
50 3.123x107 0.983 6.340x10™ 0.976
100 5.482x107 0.993 1.957x107 0.881
150 5.160x107 0.986 1.368x107 0.946
Ct:C()/(1+kzco't) (2)
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