
	  
	  

Post-‐doctoral	  fellowhship:	  
Ab	  initio	  modelling	  of	  semiconductor/co-‐catalyst	  interface	  for	  water	  splitting	  

application.	  
	  
Supervisors:	  
Tangui	  Le	  Bahers	   tangui.le_bahers@ens-‐lyon.fr	   Tel:	  +334	  72	  72	  88	  46	  
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Period:	  From	  01/04/2016	  to	  31/03/2017	  (possibility	  of	  an	  additional	  year	  of	  fellowship)	  
Location:	  The	  Chemistry	  Laboratory	  of	  ENS	  Lyon,	  Lyon,	  France	  
	  
Subject:	  
Since	  the	  discovery	  of	  the	  ability	  of	  TiO2	  to	  dissociate	  water	  into	  O2	  and	  H2	  upon	  irradiation,	  
an	  impressive	  amount	  of	  work	  has	  been	  devoted	  to	  the	  development	  of	  photocatalysts.	  The	  
most	   important	   targeted	   reaction	   is	   probably	   the	   photo-‐dissociation	   of	   water	   (water	  
splitting)	  generating	  H2	  and	  O2.	  As	  H2	  is	  considered	  as	  a	  promising	  fuel	  candidate	  to	  replace	  
hydrocarbons	  fuels	  in	  the	  future,	  the	  photosynthesis	  of	  this	  molecule	  from	  water	  is	  of	  major	  
importance.	  
The	  aim	  of	  the	  project	  is	  to	  continue	  the	  work	  of	  the	  group	  dedicated	  to	  the	  design	  and	  the	  
in	   silico	   characterization	   of	   semiconductors	   for	   water	   splitting	   application.1–5	   Beyond	   the	  
semiconductor,	  the	  post-‐doc	  will	  have	  to	  start	  the	  modelling	  of	  the	  full	  catalyst	  including	  the	  
interface	  between	  the	  semiconductor	  and	  the	  co-‐catalyst	  and	  the	  reaction	  of	  water	  splitting	  
at	  the	  surface	  of	  the	  co-‐catalyst.	  The	  modelling	  will	  be	  based	  on	  theoretical	  chemistry	  (DFT)	  
but	  also	  can	   involve	  macroscopic	  modelling	  of	  the	  electronic	  structure	  of	  the	  system	  using	  
the	   semiconductor	   equations	   (Poisson	   equation,	   charge	   diffusion…).	   All	   this	   work	   will	   be	  
done	   in	   collaboration	   will	   the	   group	   of	   Pr.	   Takanabe	   (KAUST,	   Saudi	   Arabia),	   which	   will	  
perform	  the	  experimental	  counter	  part	  of	  this	  work.	  	  
Skills:	  
The	   candidate	   must	   have	   a	   good	   training	   in	   chemical	   physics	   especially	   in	   solid-‐state	  
chemistry	  and	  physics.	  Knowledge	  in	  theoretical	  chemistry	  will	  also	  be	  important.	  Due	  to	  the	  
multidisciplinary	   aspect	   of	   the	   project,	   the	   candidate	  must	   be	  motivated	   by	  working	   in	   a	  
team	  with	   different	   expertises.	   From	  a	   practical	   view	  point,	   knowledge	   in	  Gaussian,	   VASP	  
and	  CRYSTAL	  codes	  will	  be	  appreciated.	  	  
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