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We are developing methods for applying scanning transmission X-ray microscopy (STXM) to study electrochemical processes such as electrodeposition or redox chemistry at electrodes, as well as re-organization of materials by transverse electric fields. Our current test system for in situ electrochemical STXM is electrochromism in electrodeposited polyaniline [1]. X-ray absorption images and spectra were acquired using the beamline 5.3.2 STXM while the chemical state of the polyaniline film was reversibly converted between reduced (leucoemeraldine) and oxidized (emeraldine chloride) states by changing the applied potential.  Electrochemical state imaging (differences between images at two energies at different potentials) was used to monitor the electrochemical changes of the polyaniline film. Kinematic studies in the sub second regime have been demonstrated. Plans will be presented for extension of in situ electrochemical STXM to other systems, and to situations such as displays where orientational changes are induced by transverse electric fields.
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