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【 In t roduc t ion】  
   I n  o rder  to  des ign  more  e f f i c ien t  e lec t roca ta lys t  fo r  the  po lymer  e lec t ro ly te  
fue l  ce l l ,  i t  i s  impor tan t  to  inves t iga te  the  e lec t rochemica l  p rocesses  a t  the  
e lec t rode /e lec t ro ly te  in te r face  on  bo th  a tomic  and  e lec t ron ic  leve ls .  Recen t ly  
we repor ted  success fu l  deve lopment  o f  an  acce le ra ted  quan tum chemica l  
mo lecu la r  dynamics  p rogram “Co lors ” ,  wh ich  is  based  on  our  o r ig ina l  
t i gh t -b ind ing  theory.  Thus ,  i t  enab les  us  to  s imu la te  the  chemica l  reac t ion  
dynamics  fo r  la rge  sys tems cons ider ing  the  e lec t ron ic  s ta tes .  In  the  p resen t  
research ,  we inves t iga ted  the  e lec t ron ic  p roper t ies  o f  P t  ca ta lys t  sys tems 
ca lcu la ted  by  our  acce le ra ted  quan tum chemica l  mo lecu la r  dynamics  p rogram.  
【 Computa t iona l  methods】  
   The  acce le ra ted  quan tum chemica l  mo lecu la r  dynamics  ca lcu la t ions  were  
car r ied  ou t  us ing  the  “Co lors ”  p rogram deve loped  in  our  labora tory.  Th is  
p rogram is  over  5 ,000  t imes  fas te r  than  the  conven t iona l  f i r s t -p r inc ip les  
mo lecu la r  dynamics  approach .   
【 Resu l ts  and  D iscuss ion】  

   We s tud ied  the  g raph i te  suppor ted  P t 1 3  par t i c le  by  the  “Co lo rs ”  p rogram.  The  
P t 1 3  par t i c le  on  g raph i te (001)  su r face  (shown in  F ig .  1 )  showed more  complex  
charge  d is t r ibu t ion ,  due  to  the  par t i c le  p roper t ies  o f  P t  and  e f fec ts  f rom the  
graph i te  suppor t .  Th is  g raph i te  suppor ted  P t 1 3  par t i c le  shows pos i t i ve  charge  in  
the  v ic in i t y  o f  g raph i te (001)  sur face ,  wh i le  i t  shows nega t i ve  charge  a t  the  
sur face  tha t  i s  fa r  f rom graph i te  suppor t .  Based  on  the  adsorp t ion  s t ruc tu re  and  
the  ana lys is  o f  e lec t ron ic  s ta te ,  the  over lap  o f  P t -d  o rb i ta l  w i th  p  o rb i ta l  o f  
carbon  on  the  graph i te  sur face  was  observed(F ig .2 ) .  However,  in  the  case  o f  
g raph i te (001)  su r face ,  th is  k ind  o f  over lap  is  ve ry  m inor  and  there fo re  the  
in te rac t ion  be tween  P t 1 3  c lus te r  and  the  graph i te (001)  sur face  is  weak .  Th is  
ind ica tes  tha t  i t  i s  easy  fo r  the  P t 1 3  c lus te r  on  the  graph i te (001)  sur face  to  
s in te r.  The  de ta i l s  o f  e lec t rode  reac t ion  ass is ted  by  p la t inum ca ta lys t  w i l l  a lso  
be  repor ted . 

  
F ig .  1  The  P t 1 3  pa r t i c le  on  the

graph i te (001)  su r face .    
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 Fig .  2  Dens i ty  o f  s ta tes  fo r  the  P t 1 3  par t i c le

on  graph i te (001)  sur face .  

Pt 1 3  c luster  

Graphi te  (001)

+0.11 

-0 .18 
-0 .18 


