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operando XAS

» Diagram of Operando soft XAS cell
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® operando measurements were conducted to observe changes in the catalyst "in situ" while the
electrochemical reaction is in progress

® Operando Soft XAS at the O K-edge, and transition metal’ L-edge were measured by a total
electron yield (TEY) in order to investigate the state on the surface of the particle.

® The measured potentials are 0.5V, 0.8V, 1.0V, 1.2V, 1.25V, 1.28V, 1.29V, 1.3V, 1.34V, 1.42V, 1.5V,
1.7V, 1.9V, 0.8V _back



operando

Normalized intensity / a.u.

Normalized intensity / a.u.

O K-edge XAS

——0sV SA58
—— 08V
— 12V
—135V
04r 15V
— 16V
— 17V
18V
— 19V
0.2}
0.9] potential increasing
527 528 529 530 531 532
Energy / eV
08 T T T
—05V
——08V SA3.5
—12vV
——135V
06} 15V
K,-O (O-O bond)
04}
02}
0.0

527 528 529 530 531
Energy / eV

532

c
0.08] IrO,/graphene-250 °C
—— 1. Potential 0.4 V
— 2.167V
0061 3,077V
s 4127V 11,-0 (0-0 bond) 1/
- i = 0. - O
D 0.041___ 6.1.57 V H1 /
c
9
£ 0.021
0.00¢

528 529 530 531
Photon energy (eV)
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Key role of chemistry versus bias in electrocatalytic oxygen
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> A new peak appeared at approximately 528.5 eV, while the peak intensity increased
until 1.6 V and then stayed stable with the further applied high potential in HCIO,.
Compared to SA3.5, this catalyst is less affected by anions.
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