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Figure S1. Synthesis of MTMOs electrocatalysts by precipitation of metal salts precursors.
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Figure S2. EDX spectra of (a) CoO-CuO/AC, (b) MnO,-CuO/AC, (c) CoO-CuO/G, (d) MnO2-
CuO/G.
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Figure S3. High-resolution XPS spectra of CoO-CuO/AC for (a) C 1s, (b) O 1s, (¢) Cu 2p, and
(a) (d) Mn 2p. (e) The XPS survey spectrum.



o

a € —cuo
—g—gf::C —COH O1s —CuQ
T Cis —C=0 —Cu metal
—C= Cu2p3i2
C=0 —COOH —curve Fit tE
o —COOH o —Curve Fit
2 —Curve Fit 14 @
s S £ Cuzpii2
= > 2
a = =
5 H £
£ £ 2
T T 970 965 960 955 950 945 940 935 930 925
295 290 285 280 540 535 530 525
Binding Energy (eV) Binding Energy (eV) Binding Energy (eV)
—Mn e
d o Cis
=——=MnO:
==Curve Fit
= Mn2P1/2 MnzP3/2
g z
z S
£ =
£ G
£ 2
£ Mn2p301s
660 655 850 645 840 835 12'00 8('30 460

Figure S4. High-resolution XPS spectra of MnO,-CuO/G for (a) C 1s, (b) O 1s, (¢) Cu 2p, and
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(a) (d) Mn 2p. (e) The XPS survey spectrum.
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Figure S5. High-resolution XPS spectra of CoO-CuO/G for (a) C 1s, (b) O 1s, (¢) Cu 2p, and (a)
(d) Co 2p. (e) The XPS survey spectrum.



