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Table S1. The preparation parameters for different samples.

Melamine (NH4)sM0,0,4 4H,0 NiCl, 6H,0
Samples
(mmol) (mmol) (mmol)

Niz,oMOo@NC 6.0 0 2.0
NioMOolze@NC 6.0 0.26 0
N|20M0013@NC 6.0 0.13 2.0
leoMOoze@NC 6.0 0.26 2.0
N|20M0039@NC 6.0 0.39 2.0

(a)

Fig. S1 The elemental mapping images for Ni (a), Mo (b), and their combined image (c).
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Fig. S2 (a) XPS survey spectrum and (b) high-resolution XPS spectrum of Mo 3d for sample

Niz,oMOo,ze@NC.
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Table S2. Element contents (wt%) of different samples analyzed by XPS.

Sample Mo/XPS Ni/XPS C/IXPS N/XPS O/XPS
NizoMog@NC 0 2.54 88.89 3.42 5.14
NigMog 26@NC 13.13 0 67.30 3.93 15.64

Ni2oM0gs@NC 16.40 5.85 55.14 3.39 19.22
NiyoMog 13@NC 11.39 4.61 64.31 4.06 15.63
Ni2oM0g30@NC 19.42 5.68 54.36 3.24 17.30

Table S3. Element contents (wt%) of different samples analyzed by ICP-AES and element

analysis.

Sample Mo/ICP Ni/ICP C/Element N/Element H/Element
NizoMog@NC 0 58.76 36.04 2.01 0.495
NigM0g26@NC 71.14 0 11.24 1.80 0.796

NizoM0g6@NC 43.07 30.96 21.79 291 0.251
Niz M0y 1:@NC 34.27 33.53 32.39 3.36 0.391
NizoM0g30@NC 48.54 28.48 18.25 2.97 0.232
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Fig. S3 SEM images of sample (a) Ni,oMog@NC, (b) Niz,oM013@NC, (¢) NizoM0g39@NC,

and (d) NioMOo.zs@ NC.
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Fig. S4 XRD patterns of sample Ni;,oMoo@NC, NigM0g 26@NC and Ni, gMog 26@NC.
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Fig. S5 XRD patterns of sample Niz oMo 13@NC, Niz oMoy 26@NC and NizoMog 30 @NC.
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Fig. S6 TEM images of sample (a) Ni2oMoo@NC and (b) NizoM0g.1s@NC.
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Table S4. Comparison of the OER electrocatalytic performance for different catalysts.

Overpotential (mV)

Catalysts Electrolyte at Reference
10 mA/cm®
NizoM0g26@NC 1M KOH 310 This work
Ni nanoparticles/N- Energy Environ. Sci., 2013, 6,
0.1 M KOH 320
doped graphene 3693
J. Am. Chem. Soc., 2014, 136,
a-Ni(OH), nanocrystals 0.1 M KOH 331
7077
NiFe-LDH nanosheets 1M KOH 300 Nat. commun., 2014, 5, 4477
NiCo LDH nanoplates 1 M KOH 367 Nano Lett., 2015, 15, 1421
J. Am. Chem. Soc., 2016, 138,
NiO-TiO, nanosheet 1M KOH 320
6517
Angew. Chem. Int. Ed. 2016, 55,
Ni**/birnessite 1 M KOH 400
10381
FeNiS, nanosheets 0.1 M KOH 310 Nano Energy 2016, 27, 526
NiFe,O4 nanoparticles/ J. Power Sources 2016, 324,
0.1 M NaOH 340
a-Ni(OH), nanosheet 499
rGO/(Ni**/THPP/Co* /THPP)n 1 M KOH 330 Chem. Sci., 2016, 7, 5640
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Fig. S7 (a) LSV plots for different samples after iR compensation in 1 M KOH at a scan rate
of 5mV s™ and a rotating speed of 1600 rpm. (b) Corresponding Tafel plots.

Table S5. Comparison of the OER electrocatalytic performance for different samples.

Onset
Overpotential (mV) at
Sample overpotential TOC (s
10 mA/cm?
(mV)
Niz oM0g 13@NC 275 332 0.0054
Nip.oM0g 26@NC 240 310 0.012

Niz.oM0g 36@NC 270 328 0.0086




0.16
(a)16°- ——Ni, ;Mo NC (b)

2.0 0'13@ —0—Ni2.0M00.13@NC
= —=—Ni, oMo, ,c@NC 0.124 —=—Ni, (Mo, ,s@NC
“ —a—Ni,, ;Mo .,@NC =) Ni,, ;M NC
5120‘ 2.07%0.39 E —4—Ni, Moj 2@
b=y c
g n; 0.08 4
% 80 S
> [a)

T T 0.04
3 e
5 404
17
3 0.00
0 T T T T T T L L A
0.0 0.2 04 0.6 0.8 1.0 1 10 100
Relative Presure (P/P) Pore diameter (nm)

Fig. S8 (a) Nitrogen adsorption and desorption isotherm and (b) BJH pore distribution of
sample Niz.oMOo.lg@NC, Niz.oMOo_ze@NC and Niz_oMOo.gg@NC.

Table S6. The N sorption data for different samples.

SBET Vtotal Vmicropore F)Daverage
Sample
(m*g™) (cm®g™) (cm*g™) (nm)
Niz,oM0g 26@NC 172.0 0.29 0.032 3.74

Ni;,0M0g 30@NC 143.2 0.25 0.023 3.74
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Fig. S9 EIS plots of sample Ni,oM0g 13@NC, NizoM0g26@NC and Niz,oM0og39@NC.
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