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The promise of polyaniline (PANI)-based materials as active layers in electrochromic applications, such as “smart” window tint or dynamic billboards, is motivated by the coupled nature of PANI’s redox and chromic properties.  PANI possesses three distinct oxidation states, each of which possesses unique chromic characteristics.  Switching between PANI’s intermediate and fully reduced oxidation states results in chromic transitions between green and transparent, respectively, but has historically required highly acidic conditions for stable performance due to the proton dependence of PANI’s intermediate form.  Complete oxidation results in an additional chromic transition to violet, but PANI experiences hydrolytic degradation when fully oxidized at low pH.  As a consequence, achieving the full polyelectrochromic potential of PANI has, until now, been an elusive pursuit.  
Template synthesis of PANI on poly(2-acrylamido-2-methyl-1-propanesulfonic acid), or PAAMPSA, yields electrostatically stabilized PANI-PAAMPSA particles; we show that films comprising these particles exhibit reversible transitions between all three oxidation states at near-neutral pH.  Additionally, we show that exposure to dichloroacetic acid (DCA) enhances the polyelectrochromic response of PANI-PAAMPSA.  By moderating the ionic interactions between PANI and PAAMPSA and simultaneously plasticizing PAAMPSA, DCA relaxes the material’s particle structure; this structural relaxation significantly improves the stability and reversibility of PANI’s chromic response upon repeatedly cycling between its three oxidation states. In addition to large optical contrast in the visible spectral region, DCA-treated PANI-PAAMPSA exhibits significant contrast in the NIR.  This advance furthers the potential of PANI in traditional electrochromic applications, and motivates the future development of PANI-based electrochromic NIR filters and polarizers. 


