
Scientific Achievement 
Neutron	  and	  X-‐ray	  sca0ering,	  theory,	  and	  modeling	  were	  used	  
to	  understand	  how	  a	  processing	  addi9ve,	  diiodooctane,	  
improves	  the	  power	  conversion	  efficiency	  	  of	  organic	  
photovoltaic	  films,	  showing	  the	  pathways	  by	  which	  improved	  
molecular	  ordering	  and	  phase	  segrega9on	  of	  donor	  and	  
acceptor	  polymers	  (PBDTTT-‐C-‐T	  and	  PC71BM)	  occur	  during	  the	  
drying	  of	  the	  film.	  	  	  

Significance and Impact 
Understanding	  how	  polymer	  blend	  films	  develop	  their	  
nanophase	  morphologies,	  star9ng	  in	  solu9on	  and	  during	  drying	  
into	  a	  thin	  film,	  is	  crucial	  to	  ra9onally	  design	  and	  achieve	  
donor	  /	  acceptor	  	  networks	  that	  self-‐assemble	  for	  organic	  
photovoltaics	  with	  improved	  efficiency.	  
Research	  Details	  
–  Neutron	  sca,ering/reflectometry	  and	  X-‐ray	  sca,ering	  were	  used	  to	  
measure	  the	  structural	  and	  interfacial	  morphology	  effects	  of	  the	  
processing	  addi6ve	  on	  the	  aggrega6on	  and	  morphology	  of	  
photoac6ve	  blends	  from	  solu6on	  to	  thin	  films	  used	  for	  devices.	  

–  Theory	  and	  computer	  simula:on	  were	  used	  to	  deduce	  the	  
transforma6onal	  pathways	  responsible	  for	  the	  improved	  morphology.	  

Understanding the nanoscale assembly of organic photovoltaic donor/acceptor films  

Neutron	   sca<ering/Reflectometry	   (leA),	   X-‐ray	  
sca<ering	   (top	   of	   right),	   and	   Flory-‐Huggins	  
theore6cal	  analyses	  (bo<om	  right)	  reveal	  both	  the	  
lateral	   and	   ver6cal	   morphological	   effects	   of	   the	  
processing	   addi6ve	   diiodooctane,	   DIO,	   on	   the	  
forma6on	   of	   bulk-‐heterojunc6ons	   and	   the	  
resul6ng	   OPV	   device	   parameters	   star6ng	   from	   a	  
donor/acceptor	   polymer	   blend	   PBDTTT-‐C-‐
T:PC71BM	  in	  solu6on,	  to	  the	  spin-‐cast	  films	  	  

This	   research	   was	   conducted	   at	   the	   Center	   for	   Nanophase	   Materials	  
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Source	  (SNS)	  at	  Oak	  Ridge	  Na6onal	  Laboratory.	  
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