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Figure S1 XRD patterns of theCoMoO,/CC-2 and the corresponding powder

collected during the hydrothermal process.



Figure S2 Low magnification SEM images of the a) CoM0O4/CC-1, b) CoMoO./CC-

2 and ¢) CoM00,4/CC-3 and d) CoM0O,/CC-4.



Figure S3 TEM images of the CoMoO4/CC-3 composite, a) low magnification

images, b) high magnification images and the SAED pattern.

Figure S3a shows that the nanosheets and nanorods are coexisted in the
CoMo0,/CC-3 composite. As shown in figure S3b, the lattice fringe of 0.199 nm can
be ascribed to the (-511) plane of CoMoO,. Moreover, the inset in figure S3b also

reveals the polycrystalline structure of the CoMo0O,4/CC-3 composite.
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Figure S4 XRD patterns of the CoM0O,/CC-2 composite after the i-t test.
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Figure S5 XPS spectra of a) full survey, b) Co 2p, ¢) Mo 2d and d) O 1s of the
CoMo0O,/CC-2 electrode after the i-t test.

Figure S5 shows the XPS results of the CoM0oO,/CC-2 composite after the i-t test.
The full survey spectrum in figure SS5a exhibits the coexistence of the Mo, Co and O
elements in the composite. As depicted in figure S5b, the peaks located at 780.1 eV
and 795.1 eV are in line with Co’" species, demonstrating part of the Co (II) was

further oxidized into Co (III) during the stability test. Moreover, the peaks of Mo

element remained almost unchanged according to figure S5¢, while the peaks of O 1s
shift to the lower binding energy, which may be due to the oxidation of the Co

elements.



Figure S6 TEM images of the CoM0oO./CC-2 composite after the long cycling test, a)
the CoMoO, nanosheets, b, c) the high-resolution image of the CoMoQO, nanosheets
and d) the SAED pattern acquired from CoMoO, nanosheets.

Figure S6a shows the stacked CoMoO, nanosheets, demonstrating the part
agglomeration of the CoMoQO, composite. In figure S6b, the lattice fringe of 0.314 nm
can be related to the (-311) plane of CoMoQO,. Moreover, it is important to note in
Figure S6 that CoOOH crystal phases appear in the CoMoQO, composite after the
cyclic test and the lattice fringe of 0.254 nm can be ascribed to the (130) plane of
CoOOH (PDF#26-0846), which illustrates the oxidation process of Co?" in the
stability test process. In addition, the crystalline structure is further certified by the
selected area electron diffraction (SAED) pattern (Figure S6d), illustrating the

structural stability of the CoMoO, composite.
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Figure S7 CV curves of a) CoM0o0O,/CC-1, b) CoMoO,/CC-3 and ¢) CoMoO,/CC-4

at different scan rates from 10 to 50 mV s



Table S1 The loading mass of the as-prepared composites.

Composites CoMo0O,/CC-1 CoMoO,/CC-2 CoMo0Q,/CC-3 CoMo0,/CC-4

Mass (mg cm?) 0.13 0.75 0.82 0.19




Table S2 The atomic ratio of Co and Mo elements of the CoM00O,/CC-2 composite in

the XPS results.

Elements Mo Co
Atomic % 8.07% 17.29%




Table S3 Comparison of the OER performance of CoMoO,/CC with recently
reported materials in alkaline solution.

Catalysts Current density (mA cm2) Overpotential (mV) Ref.
CoMoO4/CC 15 286 This work
Co0304/CoMo00y, 10 318 1
NiC0,0,@CoMo0O,/ 20 265 2
NF
CoMo0O,/CC 10 290 3
CoMoOy 10 430 4
CoMoO4 nanorod 10 343 5
CoMoOQy, 20 370 6
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