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Abstract	
  

Surfactant-­‐	
   or	
   copolymer-­‐directed	
   inorganic	
   solids	
   can	
   be	
   synthesized	
  with	
   a	
   variety	
   of	
   compositions,	
   structures,	
   and	
  
morphologies	
   that	
   result	
   in	
   materials	
   with	
   diverse	
   and	
   adjustable	
   properties.	
   Such	
   inorganic-­‐organic	
   systems	
   are	
  
composed	
   of	
   dissimilar	
   species,	
   whose	
   co-­‐self-­‐assembly	
   involves	
   simultaneous	
   considerations	
   of	
   thermodynamics,	
  
chemical	
   reaction	
   kinetics,	
   and	
   mass	
   transport	
   that	
   are	
   challenging	
   to	
   elucidate	
   and	
   control.	
   The	
   challenges	
   are	
  
exacerbated	
  by	
  the	
  multicomponent	
  and	
  heterogeneous	
  characters	
  of	
  the	
  hybrid	
  solids,	
  including	
  surface	
  effects	
  and/or	
  
the	
  incorporation	
  of	
  functional	
  guest	
  species	
  or	
  additives	
  that	
  can	
  greatly	
  and	
  beneficially	
  influence	
  material	
  properties.	
  
Nevertheless,	
  by	
  combining	
  characterization	
  and	
  modeling	
  insights	
  across	
  multiple	
  length	
  scales,	
  the	
  compositions	
  and	
  
structures	
   of	
   these	
   versatile	
   materials	
   can	
   be	
   understood,	
   along	
   with	
   their	
   influences	
   on	
   macroscopic	
   material	
  
properties.	
   Recent	
   results	
  will	
   be	
   presented	
   for	
   functionalized	
   self-­‐assembled	
   inorganic-­‐organic	
  materials	
   that	
   exhibit	
  
photovoltaic	
  and/or	
   ion-­‐conduction	
  properties.	
  Such	
  properties	
  depend	
  on	
  molecular	
   interactions	
  and	
  distributions	
  of	
  
component	
   species,	
   especially	
   at	
   surfaces.	
   Solid-­‐state	
   NMR	
   analyses,	
   together	
   with	
   X-­‐ray	
   scattering,	
   electron	
  
microscopy,	
   UV-­‐vis	
   spectroscopy,	
   and	
   modeling,	
   provide	
   insights	
   on	
   complicated	
   order	
   and	
   disorder	
   in	
   these	
  
heterogeneous	
  materials.	
   The	
   physicochemical	
   processes	
   and	
   interactions	
   that	
  underlie	
   the	
   compositions,	
   structures,	
  
and	
   properties	
   of	
   functionalized	
   self-­‐assembled	
   materials	
   will	
   be	
   discussed,	
   along	
   with	
   correlated	
   molecular	
   and	
  
macroscopic	
  insights	
  for	
  photovoltaic	
  and	
  fuel	
  cell	
  applications.	
  


