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Fig. S1. LSV curves of catalysts with different La contents.
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Fig. S2. LSV curves of CoosLao> impregnated with different molar ratios of iridium.
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Fig. S3. LSV curves of different catalysts.
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Fig. S4. V-t curve of the PEM cell for Ir/CoLaOy, operating at 500 mA cm2, 60 °C,

and ambient pressure.
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Fig. S5. ECSA of Co0304, CoLaOx, IrO, Ir/Co304 and Ir/CoLaOx.
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Fig. S6. XPS spectra of Co 2p for Ir/CoLaOx and Ir/C0304.
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Fig. S7. Angle-Resolved XPS Spectra of La 3d Orbital
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Fig. S8. In-situ electrochemical Raman spectroscopy of Ir/CoLaOx
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Fig. S9. DFT-calculated reaction coordinate for the energetics associated with the
oxygen-vacancy refilling process by water on the two catalysts
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Fig. S10. (a) AC-HADDF-STEM image of Ir/Co304. (b) (c) (d) EDS elemental
mappings of [r/Co030a.

Figure S11. Schematic illustration of the electrochemical interface during water
oxidation.



e AEM pathway on Ir/ColLaO,
)} e== LOM pathway on INiCoLa0,

2 .
= 1 *0O0H
@ *+H,0(g) - . O,(g)+*
> 0 - *0 3 "_
E’ * o *
8 . & ; F S
w -1 \‘ . '- L *QH+*Q '. "’
5 HZO - — . e -
L9 - ® 0 .
-2 - -, "OH . ~ o—
_— *0,+"0H+0,(g)
Reaction Coordinate
b === AEM pathway on IrQ,/C0,0,
== LOM pathway on IrQ,/C0,0,
3 =
*0,+"0H+0,(g)
(S—
27 2*00
S s £
L
5] !
$ [*H:0(s) *H,0 *0 *O0H " Y
I.E 0 o - - ~ e '_f"--—.' ;?
* % . ¥ & :rOH_‘_*O, 2(9)
-1 i i . *OH ’ - '
—
2

Reaction Coordinate

Figure S12. DFT-calculated reaction coordinate for all steps

over a) Ir/CoLaOx and b) [rO2/Co304

Table S1. Parameters used in EXAFS fittings.

of the LOM and AEM



Bond length Coordination a2 EO shift
Sample Shell R-factor
A Number (A2) (eV)

Co-0 1.92+0.01 56+0.6 0.003+0.001

Co30, Co-Co 2.87+0.01 5.7+0.5 0.003+0.002 -4.0+15 0.008
Co-Co 3.38+0.02 6.31£1.1 0.009+0.003
Ir-O 2.02+0.01 5.5+0.3 0.006+0.001

Ir0, i 82+0.7  0.008l
Ir-Ir 3.14+0.02 4.2+0.3 0.011+0.004
Co-0O 1.93+0.01 5.6+0.7 0.003+0.001

Co-Co 2.87+0.01 57+1.1 0.005+0.002 3.2+1.7 0.012
Ir/Co30, Co-Co 3.39+0.02 5.6+0.8 0.009+0.003
Ir-O 2.03+0.02 5.7+0.7 0.006+0.003

8.31+2.2 0.013
Ir-Ir(Co) 2.85+0.02 3.1+0.2 0.007+0.005
Co-0O 1.93+0.01 54+0.6 0.006+0.001

ColLaO, Co-Co 2.88+0.01 5.7+0.9 0.008+0.002 3.2+1.5 0.008
Co-Co 3.39+0.01 57104 0.011+0.003
Co-0 1.9210.01 54+0.6 0.004+0.001

Co-Co 2.87+0.01 5.7+0.5 0.007+0.002 -29+1.8 0.009
Ir/ColLaO, Co-Co 3.37+0.02 5.3+0.9 0.011+0.003
Ir-O 2.01+£0.01 5.5+04 0.007+0.002

r * * * 90419  0.020
Ir-Ir(Co) 2.78+0.04 2.5+0.2 0.014+0.005

[a]. The value of the amplitude reduction factor (So?) lines between 0.7 and 1; [b]. Bond length is

the interactomic distance; [c]. CN is the coordination number; [d]. ¢* is Debye-Waller factor (a

measure of thermal and static disorder in absorber scatter distance); [e]. Eo shift is edge-energy

shift (the difference between the zero kinetic energy value of the sample and that of the theoretical

model); [f]. R factor is used to value the goodness of the fitting.



