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Electrocatalytic Oxidation of Aceclofenac at Multi-wall Carbon Nanotubes Modified Glassy Carbon
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ABSTRACT: OBJECTIVE To investigate electrocatalytic oxidation and electrochemical kinetics of aceclofenac (AC) at
multi-wall carbon nanotube modified glassy carbon electrode (MWCNTs/GCE), and to establish its electrochemical quantitative
determination method. METHODS Cyclicvoltammetry(CV), chronoamperometry(CA) and square wave voltammetry(SWV)
were used. RESULTS  One oxidation peak of AC was occurred at 0.59 V on GCE, while on MWCNTs/GCE, the oxidation peak
potential of AC was almost the same, however, the oxidation peak current increased about 8 times of AC compared with that on
GCE. At the same time, the influence of the experimental conditions on the voltammetric behaviors of AC was also examined as
well, and the kinetic parameters of the electrode reaction process were determined. The relationship between AC oxidation peak
current and its concentration was evaluated by SWV. The experimental results showed that the oxidation peak currents of AC
versus its concentration had a good linear relationship in the concentration range of 2.0x107°~2.0x10~* mol-L™! with the detection
limit of 1.2x107" mol-L™". The recovery was in the range of 98.8%—105.0% and the relative standard deviation was between
1.1%—-2.8%. CONCLUSION The electrocatalytic oxidation of AC is an irreversible electrode reaction process which is
diffusion-controlled and MWCNTs/GCE shows a quite good catalytic effects towards the electrochemical oxidation of AC, and
the established electrochemical determination can be applied in the quantitative determination of AC content for the commercial
AC pharmaceuticals.
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Fig 1 CVs of AC on the different electrodes MWCNTs/
GCE(b) and bare GCE(a)
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Fig 2 Time-dependent steady state currents obtained at
MWCNTs/GCE while increasing AC concentration at 0.63 V
with a stirring rate of 120 rmin™"
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