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Fig. S1 EDS elements mapping of C, Ni and Co of Ni1Co3-K

Table. S1The EDS of Ni1Co3-K

element atomic 

number

normalized atomic 

mass【%】

atomic【%

】

abs.error[%]（3 

sigma）

Al 13 10.12 30.85 1.33

K 19 4.81 10.12 0.45

Co 27 18.22 25.43 1.11

Ni 28 5.51 7.73 0.58

Pt 78 61.34 25.87 4.74

100.00

Table. S2 The ICP-MS results of Ni1Co3-K

Samples Ni (at.%) Co (at.%)

Ni1Co3-K-1# 26.2526918 73.7473082

Ni1Co3-K-2# 26.5249644 73.4750356

Average 26.3888281 73.6111719



Fig. S2 HRTEM of Ni1Co3-K with an aggregated alloy particle

Fig. S3 (a) The deconvoluted XPS spectrum of (a) Ni 2p, (b) Co 2p, (c) N 1s of Ni1

Co3-K

Fig. S4 (a) TG spectra of Ni1Co3-1, Ni1Co3-2, Ni1Co3-3, Ni1Co3-K and Chitin-NC, (b) 

LSV curves of Ni1Co3-1, Ni1Co3-2, Ni1Co3-3 and Ni1Co3-K



Fig. S5 The LSV curves of the (a) Chitin-NC and (c) Pt/C at different rotation speed with a 

scanning rate of 10 mV s-1; The corresponding K-L plots of the (b) Chitin-NC and (d) Pt/C 

at different electrode potentials

Fig. S6 The Nyquist plot of the catalysts towards ORR



Fig. S7 Tafel plots of Ni1Co3-K, Chitin-NC and Pt/C

Fig. S8 The XRD of Ni1Co3-K before and after OER stability test

Fig. S9 The deconvoluted XPS spectrum of (a) Ni 2p, (b) Co 2p, (c) N 1s of Ni1Co3-

K before and after ORR and OER stability tests



Fig. S10 The HAADF-STEM and relevant EDS elements mappings of Ni1Co3-K after 
stability test (a, b) OER, (c, d) ORR

Fig. S11 The CV curves recorded in non-Faradaic region with scan rate of 5, 10, 15, 

20, 25, 30 m V s-1 of Ni1Co3-K (a) and Pt/C

Fig. S12 The ECSA normalized-LSV curves of Ni1Co3-K and Pt/C



Table S3 Comparison with other reported bifunctional catalysts

Electrocatalysts Electrolyte E1/2 ΔE Reference

Ni1Co3-K 0.1M KOH 0.78 0.85 This work

Co-ADC 0.5M KOH 0.78 0.89 [1]

NdBaCo1.8Fe0.2O5 0.1M KOH(ORR)& 1M KOH(OER) 0.73 0.95 [2]

Mn-Co3O4 0.1M KOH 0.69 1.11 [3]

Fe/Ni-DA-CNFs 0.1M KOH 0.79 0.88 [4]

FeMnO3/CNT 0.1M KOH 0.74 0.89 [5]

Cu0.2-NiOSC 0.1M KOH 0.78 0.93 [6]

CoO@Co-N-C 0.1M KOH 0.79 0.86 [7]

NiCo2O4-GO/C 0.1M KOH(ORR)& 1M KOH(OER) 0.79 0.88 [8]

KB@Co-C3N4 0.5MNH4Cl 0.723 1.05 [9]
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