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 Conjugated polymers switch between oxidized and reduced states in response to changes in 
electrochemical potential, which cause electrons to be donated/removed from the polymer backbone 
and, simultaneously, charge compensating ions to enter/exit the material.  Understanding this 
charge transport is critical to improving the performance of devices based on electrochemical 
switching, such as electrochromic windows, drug delivery systems, and actuators.   
 We have begun physics-based modeling of this charge transport.  I shall present results and 
modeling using an experimental configuration that allows one to measure ion transport directly and 
independently from electron transport in polypyrrole thin films.  This device geometry makes the 
path for ions much longer than that for electrons, ensuring that ion transport is the rate-limiting step.  
The ion transport is visualized though the electrochromic color change of the film as the 
electrochemical reaction proceeds.  During ion ingress, a phase front between the reduced and 
oxidized states is observed to travel into the film, the speed of which is proportional to the applied 
voltage.  We have formulated a 1-D model with drift and diffusion terms, and this model captures 
much of the behavior. 
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