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Report:

Asthefirst stage of an investigation of electrogenerated intermediates, Energy Dispersive EXAFS (EDE) has
been used to study the diffusion of Cu from a polycrystalline Pt working electrode (WE). Literature published
to date shows that there have been few applications of XAS to the study of electrogenerated species in
solution. The close proximity of reacting species to the electrode and their small local concentration makes
these systems extremely challenging to investigate.

Third generation sources provide x-ray beams of a size comparable to atypical reaction zone for an electrode
reaction; 1D24 was selected as a suitable station to initiate studies of these species, for it permits the
collection of complete spectra on a millisecond timescale — matching the diffusion and reaction time of many
electrochemical systems.
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change of potential from —0.2V to 0.6V, i.e. low to high.

By passing the x-ray beam at varying heights over the Pt WE, (see Figure 2) it is possible to follow the
progress of copper into solution.
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FIGURE 2: Schematic Diagrams
of the Electrochemical Cel -
Showing the Passage of X-rays
Over the Pt Electrode.

Figure 3 shows spectra obtained in 300 msec, 500 msec after intitiating electrodesorption, for a sequence of
different beam positions. There is ample data from which diffusion profiles and constants may be determined.
However these data are not yet of a sufficient statistical accuracy to permit structural analysisvia EXAFS.

FIGURE 3: Cu?" EXAFS Spectra Obtained at Varying Heights Above the WE Surface.
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The principle limitation in these
experiments is data acquisition
system of the CCD camera. The
timescae of this experiment is
such that none of the norma
modes of data acquisition could be
employed efficiently. The best that
could be achieved via extensive
modification to the data acquisition
software, it was possible to collect
just two continuous sets during one
desorption cycle; the delay between
collection periods being imposed
by the CCD readout system
(requiring approximately 220ms.)
Results obtained by this ‘dua data
collection’ at two distances from
the electrode and are shown in
Figures4aand b.
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FIGURES 4a/4b: Showing Results Obtained at 25 and 45 Microns Respectively from the Surface of the Pt WE. Delay Between
Data Collection for Any One Height is~ 220ms.
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FIGURE 5: Regions for Which Data Collection is Feasible Within a Typical Cu continue this work in the next round.
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These experiment have shown that it is possible to follow the concentrations of species generated at an
electrode surface as they diffuse into bulk solution and shown the challenges that must be overcome if the
structure of intermediates is to be studied by EDE.

We wish to thank the staff of 1D24 for their assistance with this experiment.
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