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Initiated and Oxidative Chemical Vapor Deposition for Polymeric
Materials Synthesis and Integration
Initiated and oxidative chemical vapor deposition
(iCVD/oCVD) are novel surface polymerization
techniques. Polymer CVD enables the synthesis
of stoichiometric polymers that can be applied to
a variety of materials and structures. In iCVD and
oCVD, the surface adsorption of reactive species
is typically the rate-limiting step. As a result, the
polymer growth and properties can be tuned by
adjusting the surface availability of the reactants.
In this work, iCVD and oCVD were utilized for the
synthesis and integration of polymer materials in the
nanostructured electrodes of energy conversion and
storage devices. iCVD was used to synthesize and
integrate polymer electrolyte while oCVD was utilized
to deposit polythiophene (PTh) as a potential conducting
polymer. Polymer electrolyte was integrated within the
mesoporous electrode of a photoelectrochemical cell
allowing for near complete pore-filling. The resulting
devices fabricated with iCVD polymer electrolyte
showed superior performance compared to their liquid
counterparts. Similarly, PTh was integrated in the
porous electrode of activated carbon supercapacitors.
The resulting devices with oCVD PTh were found to
have significantly higher charge storage capacity as
a result of nanoscale confinement of the polymeric
domain. Overall, the viability of iCVD and oCVD
techniques for the design, synthesis, and processing
of polymers in nanostructured architectures
for energy applications will be demonstrated.
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