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Please report experimental aim, samples, experimental method, results, discussion and conclusions. Please add
figures and tables for better explanation.
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Fig. 1 — schematic showing the samples studied in 2016 (left) and as proposed for the next experiments

(right), as we move closer to the real catalyst.
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Sample(s), chemical compositions and experimental procedure
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Experimental results and discussion. If you failed to conduct experiment as planned, please describe reasons.

Experimental report

We investigated the film thickness structure of the sample using a reflectometer iMateria. We
used temperature and humidity regulator together, and got data of dry state and 100% RH.

The results of the latest experiments are shown in Figs.1. We successfully obtained a minimum
reflectivity of 10, which is sufficient enough to determine the preferential attachment of sulfonic

acid groups (and water molecules) on the Pt surface.
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Fig. 2— Reflectivity profile analysis of dry state and humidified state.
Comparison for the presence of sulfonate groups between Carbon and Nafion

4. 55 (Cunclusions)

In case of dry state, it is difficult to discriminate two cases (preferential attachment or not). On the
other hand, in case of wet state (see right hand panels of Fig. 2, including real-space model)), there
is clear evidence for extra contrast at the carbon-Nafion interface, presumably from some water
associated with the carbon, which are preferentally attached to the catalyst. The analysis is
continuing, and we also successfully collected some kinetic data as the humidity was changed over
several hours.




