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1���51,��
The influence of Nafion on oxidation of glucose on gold electrode in 0.1 M 
NaOH solution was investigated. The presence of Nafion on the surface of 
gold electrode decreased the rate of glucose oxidation in alkaline solution. 
The mechanism of glucose oxidation is not changed by the presence of 
Nafion. 
 
���5*30,��*�  
The electrooxidation of sugars, particularly glucose, was investigated for 
applications in glucose sensors as well as fuel cells for cardiac pacemakers. 
The enzyme-based glucose sensors are developed and thoroughly 
investigated and so far showed good sensitivity and selectivity. However, 
major drawback of enzyme-based glucose sensors is their lack of stability of 
enzymes. For this reason the investigation on non-enzymatic glucose 
sensors raised a great interest. The practical application of non-enzymatic 
sensors is hindered by their lack of selectivity and fouling of the electrode 
[1]. The gold electrode showed good electrocatalytic activity for glucose 
oxidation in neutral and alkaline electrolytes. The gold electrode also shows 
high sensitivity toward chloride ions in neutral solutions [2], what makes 
this electrode inadequate for application under physiological conditions. The 
modification of gold electrode by different metal ad-layers showed some 
improvement [3]. Nafion (perfluorinated sulphonate ionomer) has negative 
charge, so foreign species such as ascorbic acid, paracetamol, uric acid, etc. 
are readily repelled [4]. The aim of this paper was to the investigate 
influence of Nafion on glucose oxidation on gold electrode in alkaline 
solution.  
�
�2��5�6���1)�
Glucose oxidation on gold electrode was investigated in a 0.1 M NaOH in a 
three-electrode glass cell with Ag/AgCl (sat’d) as a reference electrode, 
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while a platinum foil served as a counter electrode. The influence of Nafion 
was investigated on Nafion covered gold electrode. The droplet of solution 
of Nafion (5 wt. %) was placed on the gold electrode. After evaporation of 
solvent Nafion film was formed on the electrode surface. Device used for 
the electrochemical measurements was a 757 VA Computrace Metrohm.  
 
5��0)���1�3�3��,0���*��

 
The cyclic voltammograms of Au electrode in 0.1M NaOH (Fig.1) show 
peaks of gold oxide formation and reduction at 0.30 and 0.05 V, 
respectively. The cyclic voltammogram recorded in the presence of glucose 
is presented at the same figure. The anodic peak at -0.6 V is followed by 
broad peak at approximately 0 V. The peak at -0.6 V is ascribed to the 
formation and adsorption of intermediate compounds, while the other peak 
represents the direct oxidation of glucose in the anodic direction (II). This 
peak has a large left shoulder indicating the occurrence of several reactions 
[5]. The cathodic peak on the negatively going sweep corresponds to direct 
oxidation of glucose in cathodic direction. The direct oxidation of glucose 
occurs after the oxides are removed from the surface of the electrode. The 
AuOH sites are considered to be the active species for glucose oxidation. 
Therefore, the rate of glucose oxidation depends on the number of AuOH 
sites. The oxidation of glucose starts with the formation of AuOH, and 

!�'����89 Voltammograms of bare gold electrode (left) and Nafion covered 
gold electrode (right) in 0.1 M NaOH without (dashed) and with 10 mM 

glucose (solid). 
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proceeds until gold oxide is formed at sufficiently high positive potentials 
and the current of glucose oxidation decreases. In negative going sweep the 
catalytic oxidation of glucose starts again as soon as gold oxide is reduced 
and AuOH sites are formed again. 
Cyclic voltammograms at different scan rates were recorded in order to 
investigate the kinetics of glucose oxidation. Plotting log i vs. log v shows 
that peak II is controlled by diffusion (slope close to 0.5). However, the 
same plot for peak I shows two slopes. At higher scan rates (150 - 500 mVs-

1) the slope is close to 0.5 indicating diffusion controlled process. However, 
at lower scan rates (10 - 100 mVs-1) the obtained slope amounts 0.17 
indicating a mechanism with numerous adsorbed species and products 
formed [6]. The current density of re-oxidation peak III decreases and the 
peak position shifts toward negative direction with increased scan rates, 
which indicates the poisoning of the electrode surface [7]. The potentials of 
peaks I and II are proportional to the logarithm of scan rate. From the slope 
of the Ep vs. log v curve, the Tafel slope can be obtained. The obtained 
Tafel slopes amount 50 and 56 V dec-1 for peaks I and II, respectively, what 
indicates that a two-electron transfer process is the rate limiting step for 
these reaction. The current function (ip/v1/2) of peak I decreases with v, 
which is characteristic of a coupled chemical reaction following the electron 
transfer (EC mechanism) [8]. This type of mechanism occurs quite 
frequently in organic compounds which undergo electrochemical oxidation 
or reduction and produce a reaction species (radical or radical ions) that tend 
to dimerize. The current function of peak II shows slower decline indicating 
that process is not free from kinetic complications. 
The cyclic voltammogram of Nafion covered gold electrode (Au/Nafion) 
exhibited additional anodic peak in comparison to CV of bare gold electrode 
(Fig. 1). This peak appeared in the potential region of hydrogen desorption.  
Upon successive addition of increasing amounts of glucose this peak started 
to diminish followed by the appearance of new peak at somewhat higher 
potentials. This peak might be associated to the adsorption and partial 
oxidation of glucose.  The oxidation of glucose and formed gluconolactone 
at higher potential are clearly separated, although the obtained currents are 
about five times lower than currents obtained on bare gold electrode.  At the 
reverse sweep the peak of reduction of gold oxide gradually decrease and 
two separated peaks of oxidation of glucose/glucose products appeared.  
Plotting log i vs. log v shows that peak II is controlled by diffusion (slope 
close to 0.5). As in the case of bare gold electrode, this plot for peak I 
showed two slopes. At higher scan rates (150 - 500 mVs-1) the slope is close 
to 0.8 indicating mixed controlled process. At lower scan rates (10 - 100 
mVs-1) the obtained slope amounts 0.3 what suggests a mechanism with 
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numerous adsorbed species and products formed. The current function 
(ip/v1/2) of both peaks decreases with v which is characteristic of a coupled 
chemical reaction following the electron transfer (EC mechanism). 
�
,*�,)0��*���
The influence of Nafion on oxidation of glucose on gold electrode in 
alkaline solution was investigated. The presence of Nafion on the surface of 
gold electrode lead to decrease of the rate of glucose oxidation in alkaline 
solution. The decrease of reaction rate is consequence of reduced 
concentration of glucose and OH ions at the electrode surface. It seems that 
the mechanism of glucose oxidation is not changed by the presence of 
Nafion. 
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