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Selec9ve	   separa9on	   membranes	   with	   controllable	   permselec9vity	   are	   cri9cal	   components	   in	   low-‐energy	  
separa9on	   processes	   for	   the	   chemical	   industry.	   	   Dense	   polymer	   membranes	   are	   currently	   useful	   for	   many	  
important	  separa9ons,	  however,	  their	  flux	  is	  undesirably	  low.	  	  Membranes	  with	  built-‐in	  nanoporosity	  may	  allow	  for	  
significant	  improvements	  in	  membrane	  flux	  while	  maintaining	  permselec9vity	  based	  on	  the	  size	  of	  the	  nanopores.	  	  
We	   have	   developed	   thin-‐film	  membranes	   that	   can	   be	   selec9vely	   be	   doped	   and	   dedoped	   to	   create	   nenoporous	  
structures	  which	  allow	  the	  transport	  proper9es	  of	  the	  membranes	  to	  be	  controlled.	   	  With	  PRF	  funding,	  we	  have	  
established	  membrane	  flux	  control	  through	  modifying	  the	  extent	  of	  doping.	   	  We	  are	  now	  extending	  this	  approach	  
to	  smaller	  dopants	  to	  tune	  nanopore	  size	  and	  different	  dopant/polymer	  systems	  to	  create	  a	  range	  of	  materials	  that	  
show	   this	   general	   phenomenon	   of	   dopant	   induced	   nanoporosity.	   	   Addi9onally,	   we	   are	   working	   on	   Raman	  
spectroscopy-‐based	  methods	  for	  detec9ng	  interes9ng	  analytes	   in	  separa9ons	  experiments	  and	  using	  non-‐contact	  
methods	  to	  measure	  changes	  in	  the	  membrane	  in-‐situ	  during	  opera9on.	  	  	  
	  	  	  	  Notable	  outcomes	  from	  our	  work	  include:	  

• 	  fabrica9on	  of	  thin-‐film	  ac9ve	  separa9on	  layers	  	  
	  	  on	  microporous	  supports	  	  
• 	  controlled	  permea9on	  by	  doping	  ra9o	  
• 	  measurement	  of	  nanoporsity	  by	  SANS	  and	  correla9on	  
	  	  to	  permea9on	  proper9es	  


