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Section 1. SEM image

Fig. S1 SEM images of CMP-CoFe/C.



Section 2. FT-IR profile

Fig. S2 FT-IR spectra of terephthalaldehyde (TA), CoPc(NH2)4, CoFePc-CMP and 

CMP-CoFe/C.



Section 3. HRTEM image

Fig. S3 HRTEM image of Co–Nx in CMP-CoFe/C.



Section 4. Raman spectrum

Fig. S4 Raman spectrum of CMP-CoFe/C.



Section 5. BET profile

Fig. S5 (a) Nitrogen adsorption-desorption isotherms and (b) pore size distribution of 

CMP-CoFe/C and CoFePc-CMP.



Section 6. XAFS profile

Fig. S6 Fourier transformed k3-weighted χ(k)-function of the EXAFS spectra for (a) Co 

K-edge and (b) Fe K-edge of CMP-CoFe/C. (c) Co K-edge and (d) Fe K-edge XANES 

spectra of CMP-CoFe/C.



Section 7. CV curves

Fig. S7 (a) CV curves of CMP-CoFe/C in N2- or O2-saturated 0.1 M KOH aqueous 

solution. (b) CV curves of CMP-CoFe/C, CMP-Fe/C and CMP-Co/C in O2-saturated 

0.1 M KOH aqueous solution.

Fig. S8 CV curves of CMP-CoFe/C (a) and 20 wt% Pt/C (b) at a scan rate of 50 mV s-1 

in O2-saturated 0.1 M KOH solution containing 3M methanol.



Fig. S9 LSV polarization curves of CMP-CoFe/C obtained by pyrolyzing at 700 C, 800 

C, and 900 C.



Section 8. The electrochemically active surface area (ECSA) profile

Fig. S10 (a) The capacitive current densities (measured at 1.01 V vs. RHE) against 

different scan rates. CV curves of CMP-CoFe/C (b), CMP-Co/C (c), and CMP-CoFe/C 

(d) at different scan rates ranging from 50 to 10 mV s-1 with an interval of 5 mV s-1.



Section 9. The LSV curve

Fig. S11 LSV curves CMP-CoFe/C and Pc-CoFe/C in O2-saturated 0.1 M KOH 

solution with 5 mV s−1 scan rate using an RDE at 1600 rmp.



Section 11. Summary of bifunctional performance of related materials

Table S1 Comparison of bifunctional performance of reported catalysts and this work.

Catalyst E1/2 (V) E j=10 (V) ΔE (V) Refs

NixCo1-x(OH)2 0.62 1.56 0.96 [1]
NiFeO@MnOx(1

:0.8) 0.795 1.65 0.855 [2]

NiO/CoN Porous 

NW
0.68 1.53 0.85 [3]

Fe@N-C 0.84 1.70 0.86 [4]

NiCo/PFC 

aerogels
0.76 1.62 0.86 [5]

FeCo NPs doped 

carbon
0.92 1.73 0.81 [6]

Co@Co3O4/NC 0.80 1.65 0.85 [7]

Co-Nx-C 

graphene
0.80 1.75 0.95 [8]

FeNi-COP-800 0.803 1.63 0.827 [9]

CMP-CoFe/C 0.84 1.64 0.80 This work
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