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U NBEYI TR AR D SRR 5 NS, EREThOKREE
7 A M EEEIC RIS L T B ATREMEAVRE S Nz,
BT, MEDOE TIREB X CRAMEEEHSICT %
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Figure 1 (a) Schematic diagram of the operando Co K-edge
XAFS measurement cell. XAFS measurements using the
fluorescence method were performed on Co-C; deposited by
electrolysis onto an Au thin film by irradiating it with X-rays
while conducting electrochemical measurements. (b-d) show
the operando XAFS spectra of Co-C,;, with (b) XANES, (c)
EXAFS, and (d) Fourier transform (FT)-EXAFS, respectively.
The red line (o) and blue line ( O ) represent the Co-C; spectra
at the OER active potential (1.7 V) and inactive potential (1.2
V), respectively, while the black lines (no symbol) represent
reference spectra: CoO, Co(OH),, Co;0,, and CoOOH in (b),
and CoOOH in (c,d). Adapted from Ref.[14] with permission
from Chemistry Europe.
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Figure 2 (a) Schematic diagram of the operando O K-edge XAFS
measurement cell. This cell is secured inside the measurement
chamber, and by evacuating the chamber to a low vacuum
(1 x 10" Pa), X-rays are guided to the catalyst. (b) Co-C; O
K-edge XAFS spectra at the active potential (1.7 V: red line, o)
and inactive potential (1.2 V: blue line, O ). The black lines (no
symbol) show the spectra of the reference samples, including
cobalt oxides, cobalt hydroxide, and oxygen gas. Adapted
from Ref.[14] with permission from Chemistry Europe.
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Figure 3 Operando C K-edge XAFS spectra of Co-C,. (a) Spectra
at the inactive potential (1.2 V: blue line, o) , in 2 M, pH 9
carbonate buffer solution (CO; solution: orange line, A ),
reference spectra of pure water and carbonate compounds
(black lines, no symbol). (b) Spectral changes between the
active potential (1.7 V: red line, 0) and the inactive potential
(1.2 V: blue line, O ). Adapted from Ref.[14] with permission
from Chemistry Europe.
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Figure 4 Schematic diagram of the Co-C;reaction mechanism. The Co-
C; on the electrode consists of numerous CoOOH clusters,
with water molecules and ions penetrating between these
clusters. Carbonate anions are adsorbed on the surface of the
CoOOH clusters and donate electrons to cobalt at the active
potential. This electron donation promotes the formation of
Co", resulting in high OER activity.
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