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Fig. S1 XRD patterns of Co3;0, nanoparticle (black line) and standard PDF card of
Co5;04 phase (red line).



Fig. S2 TEM and HRTEM images of Co;04 nanoparticle.
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Fig. S3 Co L, 3-edges electron energy loss spectrum of Co3;O4 nanofilm.
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Fig. S4 The OER current density with different carbon proportion (0%, 25%, 50%,
75%, 100%) on glass carbon electrode at 1.87 V vs RHE.
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Fig. S5 The schematic diagrams (a, b and c) of Co;04 nanofilm and (d, e and f) of
Co504 nanoparticle with different amount of carbon additive. Lower percentage
carbon added (a, d), moderate percentage carbon added (b, e), higher percentage

carbon added (c, f). The blue area is nanofilm and the black represents conductive

agent carbon particles.

400
= Bl Nanofilm
:10 300 B Nanoparticle
- B RuO,
& 200
Q
<
z
= 100

O -

1.6 1.65 1.7
Potential (V vs RHE)

Fig. S6 Mass activity of corresponding samples at various potentials.
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Fig. S7 (a) LSV polarization curves of Co3;04 nanofilm and nanoparticle loaded on
GC measured in N,-saturated 0.1 M KOH solution at a scan rate of 5 mV s ! after iR
correction. Catalyst loading was about 0.15 mg cm™2. (b) Mass activity of

corresponding samples at various potentials.
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Fig. S8 (a) LSV polarization curves of Co;0,4 nanofilm loaded on carbon fiber paper
measured in N-saturated 1.0 M and 0.1 M KOH solution at a scan rate of 5 mV s7!

after iR correction. Catalyst loading is about 0.15 mg cm™2.
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Fig. S9 Cycle voltammograms of (a) Co3;0,4 nanofilm and (b) Co;0,4 nanoparticle
from 0.95 to 1.05 V vs RHE at different scan rates in 0.1 M KOH and inset shows the

corresponding linear fitting of the capacitive density versus scan rates.



|

0.24amm (311)

.. 0.23 am (222)

L-_T_._—- 0.20 nm (400)

Fig. S10 TEM images of ultrathin Co;0,4 nanofilm after long-time electrochemical

stability test.
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Fig. S11 (a) Rotating-disk voltammograms of Pt/C in O,-saturated 0.1M KOH with a

sweep rate of 5mV s7! at various rotation rates. (b) K-L plots at different potentials.
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Fig. S12 (a) ORR activity of Co;04 nanofilm and RuO, catalyst at 1600 rpm.
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Fig. S13 Mass activities of Co;04 nanofilm, Co;04 nanoparticles, commercial RuO,

and Pt/C catalyst on RDE at 1600 rpm in O,-saturated 0.1 M KOH electrolyte. The

loading is 0.1 mg cm™2 for all samples.
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Fig. S14 (a, b) Low magnification, (c, d) high magnification TEM images and (e, f)
EDS spectra of Fe,Co;.,O4 (a, ¢, €) and Ni,Co;_,O4 (b, d, f) nanosheet, respectively.
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Fig. S15 OER performance of Co;0, nanofilm and Ni-doped Co3;0,4 nanostructure in

0.1 M KOH solution.



Table S1. The analysis of the Co 2p and O 1s XPS spectra.

3+ o+ Olat Oads
Co Co Co o o
Co*/ | position position Og4s
Catalyst 2psn peak and | peak and
Co*" | (eV)and (eV)and | /Oy
(eV) Area (%) | Area (%)
Area (%) Area (%)
Co;04 779.88 781.41 529.65 531.31 14
780.0 2.05
nanofilm 67.2 32.8 41.05 58.95 4
Co304 779.75 781.25 529.64 530.77 1.0
. 780.2 1.82
nanoparticle 64.6 354 47.94 52.06 8




Table S2. The electrocatalyticactivities of recently reported catalysts for OER in 0.1

M KOH.
) Mass
Potential at tivit
Catalyst 10mA em™2 | Electrolyte Support (ZC g“?) };t References
\Y%
(mV) 1.65V
C0304 nanofilm 1.62 0.1 M KOH CFP 137.5 this work
Co304 nanofilm 1.65 1.0 M KOH GC 68.9 this work
€0304/Co,MnO, 1.77 01MKOH | GC 22 S1
nanocomposite
NiCo@NCNTs 1.64 0.1 M KOH GC ~24 S2
CoO@Co/N-rGO 1.65 0.1 M KOH GC ~51 S3
Zn-Co-S NS/CFP 1.62 1.OMKOH | CFP ~107 S4
Mn3O4@CoMn204
1. .1 M KOH ~32
 Co0,NPs 68 0 0 GC 3 S5
Co-P film 1.57 1.OMKOH | CFP ~46 S6
C0304,@C-MWCNT
0:0:@ 1.61 1.0 M KOH GC ~55 S7
(20 Wt%)
NixC05,O4 1.6 JOMKOH | Tifoil | NA. S8
nanowire
T :
ACouniNioas)oss 155 |0IMKOH| GC ~42 S9
O35
LaNig 00053 1.60 0.1 M KOH GC ~19.5 S9
Nio33C00.675; 1.6 1.0MKOH | Tifoam | ~100 S10
nanowires
1D-Co3V,04 1.58 0.1 M KOH GC NA. S11
Co30, 1.67 0.1 M KOH GC ~23.8 S11
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