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Details of iR Compensation Procedure

The uncompensated resistance (R,) was measured by electrochemical impedance
spectroscopy (EIS) at open circuit potential over a frequency range of 100 kHz to 0.1 Hz with an
AC amplitude of 10 mV. The R, value was obtained from the high-frequency intercept of the
Nyquist plot with the real axis. To avoid risks associated with 100% real-time compensation, 90%
automatic iR compensation was applied during all measurements.

For the CoM004/Ce02-CP-0.5 electrode (1 cm?), the measured R, was approximately 2.5 Q.
Based on Ohm's law, the total ohmic drop at 10 mA cm™ is 25 mV, and the 90% compensation
corresponds to a correction of 22.5 mV. This theoretical value is in excellent agreement with the
observed 22 mV shift between raw and compensated curves , confirming the accuracy of the

compensation and ruling out over-compensation.

Fig. S1. EDX spectra of CoM004/Ce0,-CP-0.5 sample.
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Fig. S2. XPS spectra of CoMo0O,/CeO,-CP-0.5 catalyst.
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Fig. S3. (a) Co 2p XPS spectra for CoM00,/Ce0,-CP-0.5 and CoMoO,4-CP; (b)Mo 3d XPS
spectra for CoMo00,/CeO,-CP-0.5 and CoMoO4-CP.



Current Density (mA cm?)

-0.15 0.10
Potential (V vs.RHE)

Fig. S4. HER activities of CoM00O4-CP,CoM004/Ce02-CP-0.5,CoM004/Ce02-CP-0.6 and

CoMo004/Ce02-CP-0.8 in 1.0 M KOH: LSV plots(Partial enlarged view)

180 =

CoMoQ4/Ce0,-CP-0.8
160
CoMoO4-CP CoMo0Qy4/Ce0,-CP-0.6

T e
AL
CoMo004/Ce03-CP-0.5

N
I

) —
[ -
= ]
2 3

100 =

Overpotential (eV)
g 2 g

9
]
»

0

Fig. S5. Overpotentials at 10 mA cm™ for HER with error bars from triplicate measurements from
CoMo00,4-CP, CoM004/Ce02-CP-0.5, CoM004/Ce02-CP-0.6 and CoM004/CeO.-CP-0.8 in 1.0 M
KOH,respectively.
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Fig. S6. iR-compensated HER polarization curves of CoM00O4,CoMo00,/CeO,-CP-0.5,
CoMo00,4/Ce0,-CP-0.6 and CoMo00,/CeO,-CP-0.8,respectively.

Table S1 Comparison of the HER performance of CoMo00O,/CeO,-CP-0.5 at
room temperature with other reported CeO,-decorated electrocatalysts.

Overpotential (m

Catalyst Reference
V@ mA/cm?)

CoMo004/Ce0,-CP-0.5 114 This work
Mn—O—-Ce/NiP 120 [1]
Ce0O,/Cu0O 245 [2]
CeO,/Cu0/Co0304 110 [3]
Ce0,-Y,03-Nd,04 303 [4]
CeO, -CoP/NF 124 [5]
Ni(OH),-CeO, 207 [6]

Ce0,@CoSe,/CC 138 [11]




Table S2 Fitting parameters of EIS for different electrodes(HER).

Catalyst R, (Q) R«(®) CPE-T(Fem?)  CPE-P
CoMoO,-CP 2.115 8.533 0.027 0.792
CoMo00,/Ce0,-CP-0.5 2.529 5.637 0.047 0.874
CoM00,/Ce0,-CP-0.6 2.060 6.327 0.024 0.779
CoMo00,/Ce0,-CP-0.8 2.067 6.247 0.029 0.781

Table S3 Fitting parameters of EIS for different electrodes(OER).

Catalyst R () R(€2) CPE-T(Fcm™) CPE-P
CoMoO4-CP 2.109 1.874 0.191 0.826
CoMo00,/CeO,-CP-
2.493 1.550 0.069 0.892
0.5
CoMo0,/Ce0O,-CP-
2.102 1.520 0.284 0.812
0.6
CoMo0,4/Ce0O,-CP-
2.065 1.784 0.162 0.849
0.8

Table S4 Comparison of the OER performance of CoMo00O,/CeO,-CP-0.5 at
room temperature with other reported CeO,-decorated electrocatalysts

Overpotential (m

Catalyst Reference
V@ mA/cm? )

CoMo004/Ce0,-CP-0.5 305 This work
Ce0O,/Cu0O 410 [2]
CeO,/Cu0/Co0304 520 (3]
RuO,/Ce0, 350 [7]
Ag-Ce0,-Co304/C 340 (8]
Ni/CeO, 335 9]

NiS,/CeO,/NF 326 [10]




Ni-Co-CeO,/Ni 301 [12]
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Fig.S7. HER activities: The cyclic voltammetry (CV) curves of (a) CoMoO4CP, (b)
CoMo0,4/Ce0,-CP-0.5 , (¢) CoMo004/Ce0,-CP-0.6, (d) CoM00,/Ce0,-CP-0.8 at various scan
rates for the calculation of electrochemical double-layer capacitances.
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Fig. S8.EIS raw data from CoMoO4-CP,CoM00./CeO:-CP-0.5,CoM004/Ce0.-CP-0.6 and
CoMo004/Ce0:-CP-0.8, respectively(HER).
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Fig. S9. Chronopotentiometric measurement of CoMo00O4/CeQ.-CP-0.5.



Fig. S10. SEM image of the CoM00O,/CeO,-CP-0.5 catalyst after long-term HER reaction
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Fig. S11. Chronopotentiometric measurement of CoMo0O4-CP.
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Fig. S12. Overpotentials at 10 mA cm™ for OER with error bars from triplicate measurements
from CoMo00O,4-CP,CoMo004/Ce02-CP-0.5,CoM004/Ce02-CP-0.6 and CoM004/CeO.-CP-0.8 in
1.0 M KOH,respectively.
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Fig. S13. OER activities of CoM00,4-CP,CoMo004/Ce02-CP-0.5,CoM00.4/Ce0.-CP-0.6 and

CoMo004/Ce02-CP-0.8 in 1.0 M KOH: LSV plots(Partial enlarged view)
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Fig. S14. iR-compensated OER polarization curves CoMo0O,;,CoMo004/CeO,-CP-0.5,
CoMo00,4/Ce0,-CP-0.6 and CoMo00,/CeO,-CP-0.8,respectively.
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Fig.S15. OER activities: The cyclic voltammetry (CV) curves of (a) CoMoO,-CP, (b)
CoMo00,/Ce0,-CP-0.5,(¢)CoM004/Ce0O,-CP-0.6,(d) CoMo004/CeO,-CP-0.8 at various scan
rates for the calculation of electrochemical double-layer capacitances.
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Figure S16. EIS raw data from CoMoO4-CP,CoMo004/Ce02-CP-0.5,CoM004/Ce02-CP-0.6 and
CoMo0./Ce0:-CP-0.8, respectively(OER).
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