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Figure S1. 1H NMR spectrum of H2TcPP in d6-DMSO with residual peak for water (3.35 ppm). 
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Figure S2. UV-Vis spectrum of H2TcPP in EtOH. 

 

 

 

 

Scheme S1. Proposed scheme of CoTcPP molecule intercalated by ZrP. 
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Figure S3. SEM image and the according elemental mapping graphs of pristine α-ZrP. 

 

 

 

Figure S4. EDX spectrum of pristine α-ZrP. 
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Figure S5. SEM image and the according elemental mapping graphs of CoTcPP/ZrP. 

 

 

 

 

Figure S6. EDX spectrum of CoTcPP/ZrP. 
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Table S1. Comparison of ZrP and metalloporphyrin-derived OER electrocatalysts. 

 

 

 

 

 

 

 

 

 

Catalyst Overpotential at the 

corresponding 

current density (V) 

Current density 

(mV/cm2) 

Tafel slope 

(mV/dec) 

Reference 

CoTcPP/ZrP 0.467 10 76.4 This work 

CoTcPP/ZrP 0.380 

(1.61 V vs. RHE) 

onset / This work 

Co(II):α-ZrP adsorbed 0.491 10 79.0 1 

Co(II):α-ZrP exfoliated 0.450 10 53.4 1 

Co/ZrPα,hexagonal 0.451 3 79 2 

CuCMP 0.450 10 62 3 

CoPc350@FTO 0.580 10 108 4 

CoP-2ph-CMP-800 0.37 10 86 5 

CoP-4ph-CMP-800 0.43 10 Not reported 5 

CoPc1 0.620  

(1.85 V vs. RHE) 

onset Not reported 6 

CoPc2 0.57  

(1.80 V vs. RHE) 

onset Not reported 6 

CoPc3 0.480 

 (1.71 V vs. RHE 

onset 120 6 
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Figure S7. Cyclic voltammogram of glassy carbon working electrode modified by physical 

combination of CoTcPP, ZrP and carbon black in 0.1 M KOH electrolyte. 

 

 

 

Figure S8. Bulk electrolysis measurement of CoTcPP/ZrP in 0.1 M KOH electrolyte solution at a 

controlled potential of 1.9 V Vs. RHE. 
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Figure S9. Overlaid UV-Vis spectra of 0.1 M KOH electrolyte before and after long-term 

electrolysis using CoTcPP/ZrP modified working electrode.  

 

 

 

Figure S10. Overlaid UV-Vis spectra of CoTcPP/ZrP combined with carbon black in EtOH 

suspension before and after long-term electrolysis performed in 0.1 M KOH solution. 
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Figure S11. Electrochemical impedance spectroscopy and electrical equivalent circuit (EEC) used to 

simulate the impedance spectra of oxygen evolution reaction on the CoTcPP/ZrP electrode in 0.1 M KOH 

aqueous solution with simulation fit. 

 

Table S2. Electrical equivalent circuit (EEC) parameters for CoTcPP/ZrP simulated from the impedance 
spectra. 

 

 

 

 

 

 

 

 

 

Rs (ohm) CPE (F·sa1-1) R1 (ohm) CPE2 (F·sa2-1) R2 (ohm) a1 a2 

12.62 0.5304e-3 4.278 0.02053 42.31 0.5561 0.8532 
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Figure S12. Cyclic voltammograms of as-prepared CoTcPP/ZrP at different scan rates in the 0.1 

V potential window with no faradaic process in 0.1 M KOH solution. 
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