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Within the literature there has come to be acceted
that compared to bhulk eledrodes, highly dispersed
platinum can provide higher spedfic adivity and is less
strongly poisoned by readion intermediates [1]. The size
effect of platinum [2,3] and platinum-ruthenium particles
[4] for the methanol eledro-oxidation is well established.
An optimum diameter of the cdalyst particles was
suggested as about 2~3 nm. Moreover, fine control of the
interparticle distance is suggested as being a necessry
prerequisite for efficient catalysig5].

Although much work has been performed using
platinum microeledrodes to examine mass transport
effects at small eledrodes, most work on highly dispersed
platinum eledrocatalysts involves the fabrication of large
maaoscopic dedrodes. We have pioneged the
development of carbon microeledrodes with effedive
radii down to one nm [6]. These dedrodes are produced
using a multistep process as shown in fig 1, and are
typicdly charaderised using oxidation or reduction of a
reversible redox couple, fig 2.

In this paper we use these cabon microeledrodes as
substrates for the depaosition of small platinum particles
using both chemicd and eledrochemicd deposition
tedhniques — thus the cabon eledrode ads in exadly the
same way as carbon particles do during the formation of
suppated fuel cdl eledrocaalysts. Our approach alows
us to study the effed of electrocaalyst particle size on
adivity under well-defined masstransport conditions and
provides a route to determine the intrinsic adivity of
individual caalyst particles.

Displayed in fig. 2(a) is the ¢yclic voltammogram of
a platinum particle dedrodeposited on a carbon nano
eledrode. Fig. 2(b) shows the voltammetric response in
the presence of hexacyanoferrate (l11) and dsolved
dioxygen. Fig. 3 shows the dfedive number of eledrons
transferred as a function of platinum particle diameter.
The values were cdculated from the diffusion limited
currents, saturated concentration of oxygen and platinum
particle size as determined from the hexacyanoferrate (I11)
reduction current. The dfedive dedron transport number
deaeases as a function of eledrode size This effed
occurs becaise of the enhanced transport of the peroxide
intermediates away from the dedrode at smaller
eledrode sizes.
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Fig. 1 Schematic diagram of the method wsed to produce
ultrasmall carboneledrodes.
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Fig. 2 (& Cyclic voltammogram of a platinum particle
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Fig. 3 Variation of effedive dedron transfer number with
radius of the platinum particle deposited on a cabon
nano eledrode.




