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Table 1: Calculated imaginary vibration frequencies (cm™!) of the transition
states of various ORR elementary steps on pure Pt and modified Pt (Pt/Ni,
Pt/Co, and Pt/Fe) (111) surfaces.

Pt Pt/Ni Pt/Co Pt/Fe

O-0 bond scission

0, — 0 +0" 243 368 234 482
OOH" — O™ + OH" 238 341 467 461
H,0, — OH" 4+ OH" 327 186 113 134
Protonation

O, +H"+e¢ — OOH" 627 484 498 482
OOH +H"4+e — H,0, 386 281 296 335
O "+H " +e — OH" 679 580 595 403
OH" +H" 4+ ¢ — H,O" 143 153 239 321




860 €6'T 0L°¢C 860 €6'T 69°¢C 86°0 00¢ 89°¢C 86°0 I8T 69°¢C LO'H+«— o+ H+ _HO

860 TLT 8T€ 86'0 TL'T LT€ 86'0 9G'T ST'€ 860 01'C ST'€ LHO«— o+ H+ .0
860 6L'T ¥6°C 860 8L'T 00°€ 860 GLT S0O'E 860 9¢T €6C °‘O°H+— o+ ,H+ HOO
860 G8'T I€'T 860 88T T6C 66'0 S8'T 18T 660 €C°T TLC ,HOO «— o+ H+ ‘0O
UOI}RU0}0I]

I8C LV LV €8T LVT LV 28T LVT LV z8°C 99T LVl LHO+ HO «— fO0%H
e 89T 9’1 €F'¢ 68T 97T e 88T 9’1 er'e IS8T LV ,HO+ 0 «— _HOO
78 S6'T TE'T 78°C 86’1 &1 78T 66T €T 78 S6'T SE'T L0+ 0+ F%o
UuoIssIOs puoq O—0)

i I 1 i I 1 i I 1 i 1 1 SUOT}ORI

o1/1d 0D/3d IN/3d 1d

“TWOAIS oI puoq H-() JO SYISuo[
a1 ‘suorjoeal uorjeuojord INOJ oY} I0 ‘USAIS oI puoq ()-() JO SYISUS] 9} ‘SUOIPORAI UOISSIIS PUOq ()—() 91}
oy} 104 "seoerms (111) (8/1d pue ‘00/1d ‘IN/1d) 1d peyipowr pue 14 oind uo sdojs Arejustofe Y () SNOLIeA JO
soye)s () reuy pue ‘() worystuery () [eIul oY) Ul (Y JO JIUN UI) SYISUS] PUO( dATRjuasaIdor pojyernore)) g S[qeL

Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics

This journal is © The Owner Societies 2011



