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Studies on Photo-electron-chemical Catalytic Degradation of the Malachite
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Abstract: A novel two-compartment photo-electro-chemical catalytic reactor was designed. The TiO,/Ti thin film electrode thermally
formed was used as photo-anode, and graphite as cathode and a saturated calomel electrode ( SCE) as the reference electrode in the
reactor. The anode compartment and cathode compartment were connected with the ionic exchange membrane in this reactor. Effects of
initial pH, initial concentration of malachite green and connective modes between the anode compartment and cathode compartment on
the decolorization efficiency of malachite green were investigated. The degradation dynamics of malachite green was studied. Based on
the change of UV-visible light spectrum, the degradation process of malachite green was discussed. The experimental results showed
that, during the time of 120min, the decolouring ratio of the malachite green was 97. 7% when initial concentration of malachite green
is 30 mg -+ L™" and initial pH is 3. 0. The catalytic degradation of malachite green was a pseudo-first order reaction. In the degradation
process of malachite green the azo bond cleavage and the conjugated system of malachite green were attacked by hydroxyl radical.
Simultaneity, the aromatic ring was oxidized. Finally, malachite green was degraded into other small molecular compounds.
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Fig.1  Schematic diagram of photo-electro-chemical catalytic reactor
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Fig.2  Decolorization efficiencies of MG at various initial

pH values in two-chamber electrolysis cells
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Fig.3  Decolorization efficiencies of MG at various connective

modes in two-chamber electrolysis cells
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Table 1  Pseudo-first order rate constants for degradation of

MG at different initial concentrations of MG in cathode chamber

c,/mg * L-! In(cy/c) R k/min "'ty s/min
20 0.0136:+0.3078 0.9986 0.0136 50. 96
30 0.0132:+0.5148 0.9961 0.0132 52.51
40 0.0115¢+0.4311 0.9959 0.0115 60. 27
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Table 2 Pseudo-first order rate constants for degradation of

MG at different initial concentrations of MG in Anode chamber

cy/mg * L-! In(¢y/c) R k/min ="ty s/min
20 0.0132:+0.4039 0.9989 0.0132 52.51
30 0.0123:+0.3493 0.9968 0.0123 56. 35
40 0.0109¢+0.3122 0.9932 0.0109 63.59
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