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Abstract	  
The	  promise	  of	  direct	  and	  efficient	  conversion	  of	  chemical	  to	  electrical	  energy	  makes	  fuel	  cell	  development	  an	  area	  of	  
great	  technological	  interest.	  Solid	  Oxide	  Fuel	  Cells	  (SOFCs)	  are	  one	  of	  the	  most	  promising	  technologies	  to	  meet	  this	  goal.	  
However,	  current	  SOFCs	  operate	  at	  temperatures	  above	  700oC.	  This	  high	  temperature	  increases	  costs	  and	  decreases	  cell	  
lifetime.	  To	  overcoming	  this	  challenge	  we	  must	  develop	  materials	  that	  demonstrate	  high	  electrocatalytic	  activity	  and	  
facile	  ion	  and	  electron	  transport	  at	  lower	  temperatures.	  A	  significant	  barrier	  to	  progress	  is	  a	  lack	  of	  experimental	  
techniques	  that	  can	  probe	  the	  properties	  of	  these	  materials	  under	  high	  temperate	  working	  conditions	  in	  both	  oxidizing	  
and	  reducing	  gas	  environments.	  
	  
Neutron	  diffraction	  is	  one	  technique	  that	  can	  achieve	  this	  goal	  to	  reveal	  information	  relating	  to	  phase	  transition,	  order-‐
disorder	  phenomenon,	  and	  the	  presence	  of	  anionic	  and	  cationic	  vacancies	  in	  crystalline	  oxides.	  Most	  powerfully,	  all	  of	  
this	  information	  is	  collected	  in	  a	  single	  experiment	  over	  a	  wide	  variety	  of	  operating	  conditions.	  Analysis	  of	  these	  results	  
enables	  visualization	  of	  diffusion	  pathways	  in	  ionic	  conductors,	  guiding	  future	  material	  development.	  This	  presentation	  
will	  discuss	  results	  from	  a	  recently	  developed	  in-‐situ	  neutron	  diffraction	  cell	  developed	  for	  the	  POWGEN	  beamline	  at	  the	  
Spallation	  Neutron	  Source,	  Oak	  Ridge	  National	  Laboratory.	  Results	  will	  be	  presented	  for	  a	  variety	  of	  materials	  to	  
demonstrate	  the	  versatility	  of	  this	  technique.	  


