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The diffusion model on the electrodes with nano-porous surfaces
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Abstract

One of the good ways to raise the rate of the electrochemical reaction is to broaden the effective surface area of
the electrode by developing cylindrical nano-pores on the surfaces. The numerous pores of several nanometer in
diameter can be used to enhance a specific faradaic reaction so that the nano-porous structure attract keen attention
in terms of implication of new bio/chemical sensors, in which no chemical modification is involved. Amperometric
glucose sensor is a representative example that needs the selective enhancement of glucose oxidation over the
current due to physiological interferents such as ascorbic acid. The present paper reports how the ascorbic acid and
glucose diffuse around the nano-porous surface by simulation study, for which 2D-FDM (Finite Difference
Method) was adopted. The results of the simulation not only consist with those from electrochemical experiments
but also reveal valuable potential for more advanced application of the nano-porous electrode.
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Table 1 A3l L3 A
D(E3 9 6.4935x10°%cm? /s
D(&3& W) 6.4935%103 cm?/ s
k (Glucose) 3.3x107 cm/s
k (Ascorbic Acid) 1
CO (Glucose) 6 mmol/L
CO(Ascorbic Acid) 0.5 mmol /L
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