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Fig. S1 XRD patterns of precursors of NCO, NO and CO.

As can be seen in Fig. S1, there are two distinguishable areas (marked
as circles) in the precursor of NCO, which can be attributable to the
overlap of the precursor of NiO (Ni,CO3(OH),*2H,0O, JCPDS No.
29-0868) and the precursor of Co;0, (Co(CO;),5(OH)+0.11H,0, JCPDS

No. 48-0083) synthesized by the same method.
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Fig. S2 SEM images of as-synthesized CO materials.

As can be seen in Fig. S2, the CO materials exhibit an obvious
aggregated morphology, which is similar to that of NCO materials.
However, The CO materials display a much larger particle size with the
maximum value reaching as far as 20 pum in the observed scope.
Moreover, the CO materials tend to be a smoother surface, suggesting
their smaller surface area and porosity compared with those of NCO

counterparts.
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Fig. S3 XRD patterns (A) and XPS profiles (B-D) of CO.

The XRD patterns in Fig. S2A shows that the CO materials can be
identified as standard Co;0, phase (JCPDS No. 73-1701). XPS profiles in
Fig. S2B-D demonstrate that the CO materials have a chemical
composition of O and Co species and the Co element consist of two
spin-orbit doublets characteristics of Co’" and Co’" and two shakeup
satellites (identified as “Sat.”), indicating the solid state redox couple of

Co>'/Co*" exists in the CO structure.
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Fig. S4 N, adsorption/desorption istherms (A), pore volume plots (B) and

PSD plots (C) of CO.

Fig. S3 shows that the CO materials exhibit the typical mesoporous
characteristics, which is similar to that of NCO materials. The SSA, total
pore volume, mesopore volume, and average pore diameter of CO
materials are 165.5 m> g, 0.83 cm’ g, 0.745 cm’ g ' and 19.6 nm

respectively.
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Table S1 XPS data of NCO materials.

Element Ols Colp Milp

Stae MO MO, MOH HOH Co™* Co®* Nt Ni**

No. 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
BE. 52589 5304 5318 533 TEOT TR TASH G052 TI82 TES T4 B0l 8542 0608 8TLS BTES 856 8635 8724 40
LR w2 225 267 N1 321 36 143 32 a6 54 116 38 201 15 115 57 22 il 123 98
c 0.687 0.097 .05 0.063 0.063

AR 410 L3 1

Note: * The calculated O ratio has been excluded the H-OH band; B.E.
(binding energy, eV); L.R. (Intesity ratio); C (element content); A.R.
(atomic ratio). Quantitative analysis of surface composition was carried
out by integrating the peaks area (l) and by utilizing the atomic sensitivity
factors (S) as shown in the following Equation:
s

C - |—S (1)

Vs,
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Table S2 A comparison of nitrogen sorption data between NCO and CO.

Materials Seer® Vi Vimeso © Lo¢ PSD ¢
m’g"h  (em’g’) (em’g’)  (nm) (nm)

NCO 190.1 1.136 0.943 239 12.4

CO 165.5 0.828 0.745 19.6 12.4

Note: * BET surface area (m® g '); ° Total pore volume (cm’ g'); ©
Mesopore volume (cm’ g '); ¢ Average pore diameter (nm); ¢ Pore size

distribution (nm).
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Table S3 The fitting values of impedimetric parameters for NCO and CO

electrodes in 1 M KOH electrolytes in absence (A) and presence (B) of

0.33 M urea.
Electrodes Impedimetric parameters
L R 0L Y, Ry W, Y, 0 Y, nl n2

(H cmzmg’l) Q cmzmg’l) (Q’1 s" cm’zmg’l) (9] cmzmg’l) (9’1 05 cm’zmg’l) (9’1 s" cm’zmg’l) (E-3)
NCO-A 6.0E-8 0.29 1.2E-3 0.35 0.64 0.79 090 1.0 0.52
NCO-B 3.0E-8 0.42 1.4E-3 0.71 0.83 0.17 0.86 0.75 0.45
CO-A 2.5E-8 0.38 8.2E-3 7.20 0.052 5.31 072 1.0 0.89
CO-B 6.8E-8 0.24 1.9E-3 2.24 0.047 0.13 0.85 0.81 0.62




