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Technology Summary

We have established an approach for electrochemical measurements in polar liquids, combining the force-sensitivity 
of SPM with the ability to probe the bias and time dependence of material-dependent electrochemical dynamics at 
the tip-sample junction and spatially across boundaries between dissimilar materials. This approach provides a 
framework to elucidate details of electrochemical processes at the solid-liquid interface. EcFM has the potential to 
provide fundamental insight into ionic charge diffusion and relaxation as a function of tip-sample separation and 
frequency (AC voltage and DC bias sweeps) in equilibrium and quasi-static regimes, and may be combined with 
measurements of current for direct comparison with conventional electrochemical measurements. It is believed that 
EcFM measurements will be useful in the study of local electrochemically-induced changes in charge density due to 
both ion adsorption/desorption and electron transfer at the liquid-solid interface and other phenomena central to 
biological and energy research.
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