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Nano-structure of porphyrin adsorbed on Au electrode for oxygen
reduction reaction
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Adsorption structure of Co octaethyl porphyrin (CoOEP) on Au(111) electrode was determined using surface
x-ray diffraction and density functional theory (DFT) calculations. CoOEP is adsorbed on the reconstructed
Au(111) surface. The lattice periodicity of reconstruction structure of CoOEP adsorbed on Au(111) is longer
than that on clan Au(111) surface (V3 x 23). Lifting of reconstruction is inhibited by CoOEP adsorption. X-ray
structure analysis show that adsorbed CoOEP is 0.4 nm away from the surface, which is consistent with DFT
calculations using Au cluster. The optimized structure of CoOEP on Au cluster is coplanar and its molecular
plane is parallel to the surface.
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Figure 1. Structure of Co octaethyl porphyrin
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Figure 2. In-plane diffraction pattern of
reconstructed Au(111).
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Figure 3. Specular reflectivity of CoOEP
adsorbed on Au(111)
SV AR 2 & OMERWGE LT GG EE

Structure factor
2

=

1

PEOHINZEY 1x1 ~RHZEHFTHAIE NS,
WIZ CoOEP O & Z B O T 572912,
RPN E #1778 - 72, Figure 3 (200 7 v RD
BIFTHRE 7' 0 7 7 A V&R T, RS Au(l111)
FHE DI, BN CoOEP 234 L7~ Au(111)
RHEOETADLAAELEBESH TH D,
CoOEP 7> 5 D [RIHr58 E (X FEH 1259 2%, CoOOEP
WAEET A KD FREISGE VSR & 2o T,
CoOEP % Vifisy 1 & RE LT 21772 - 72 &
ZARMNPD 0.40 nm B TVND T ERB B0
Elpoli, Ay aAX v N2 KD CoOEP D
M A RR Loy, B ix oo
oty KEHERPIER T TIIER & 72D iRE
oGk EE e TR0y, DFT #HHE%
1772572, 1Z L ®IZ CoOEP 4y F D i il &
B3LYP/6-31G** L~ LTI 7R o 12, &TDRK
RBILOEHRFE AL, F—FEICAE L P
WENLETHDLZ EDg o7, RIZAu R+ 3
TS 72D VM7 7 A X —IZ|FE LT iEIC
DN T (L HE L7z & 2 A, Figure 4 [ZR
TR X MEPTFER L FFEICREND 0.40
nm BTG L e o T, £ < DRILKE TSR
meEHMHAEEHRALTEY ., 0.40 nm FEEEN
TMHEWECTHDL ZENmbLEN TS, U ED
Z & XY CoOEP |3&EmEFHFHAERALT
BY., 20D Au(111) O E m R & - T
WbHEEZHNLD

Figure 4. Optimized structure of CoOOEP on
Aus7 cluster determined by DFT calculations.
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