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Rea} time tracking of 2D reaction front of an organic monolayer on an electrode
surface
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Viologens undergo two-dimensional first-order phase transition on a HOPG
electrode surface between gas-like adsorption layer and condensed phase. We aimed at tracking the
reaction front of the phase transition.

We constructed a setup to follow the reaction front by the use of an array of micro-electrodes
after nucleation by a current pulse. We synthesized a fluorophore-pendant viologen to be used for
fluorescence microscopic tracking. It is, however, quite difficult to see the front. We found out
an intriguing molecular structure change of a phenacyl viologen upon pH change. Application of the
two laser beam method was suffered from the noise that prevented us from the detection of 1/10000
reflectance change at a restricted laser spot area. A hydrogel incorporated with viologens
exhibited a smooth redox reaction, although it is not of a phase transition. The hydrogen showed a
large amplitude of shrinkage and re-extension upon the redox reaction in aqueous solution.
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