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Scheme 

 

 
Scheme S1. The chemical structures of: a) 5-(4-pyridyl)-10,15,20-tris(4-phenoxyphenyl)porphyrin; b) 

5,10,15,20-tetrakis(4-methoxyphenyl)porphyrin; c) 5,10,15,20-tetrakis(4-allyloxyphenyl)-porphyrin and 

d) 5,10,15,20-tetrakis(p-tolyl)porphyrin. 
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Equations 

 

The electrochemical potential values measured versus the Ag/AgCl(sat. KCl) reference electrode 

were expressed versus the Reversible Hydrogen Electrode (RHE) using Equation (1). Equations (2) and 

(3) were employed to calculate the OER and HER overpotential values, while Equation (4) was applied 

to determine the Tafel slope [1,2]. 

 

𝐸𝑅𝐻𝐸 =  𝐸𝐴𝑔/𝐴𝑔𝐶𝑙(𝑠𝑎𝑡.  𝐾𝐶𝑙) + 0.059 × 𝑝𝐻 + 0.197          (1) 

η𝑂2 = 𝐸𝑅𝐻𝐸 − 1.23          (2) 

η𝐻2 = |𝐸𝑅𝐻𝐸|           (3) 

η = 𝑏 × log(𝑖) + 𝑎          (4) 

         

Where: ERHE is the reversible hydrogen electrode potential [V], EAg/AgCl(sat. KCl) is the potential vs. the 

Ag/AgCl (sat. KCl) reference electrode [V], ηO2 is the oxygen evolution overpotential and ηH2 is the 

hydrogen evolution overpotential [V], η is either the oxygen or the hydrogen evolution overpotential [V], 

i is the current density [mA/cm2] and b is the Tafel slope. 

 

The classical ferrocyanide/ferricyanide redox system and the Randles-Sevcik equation - Equation 

(5) - were used to estimate the electroactive surface area (EASA) and the diffusion coefficient of the 

electroactive species for the porphyrin modified graphite electrodes that showed the highest 

electrocatalytic performance in the water splitting tests [3]. 

 

𝐼𝑝 =  (2.69 × 105) × 𝑛3/2 × 𝐴 × 𝐷1/2 × 𝐶 × 𝑣1/2      (5) 

 

Where: Ip = the peak current [A]; n = the number of electrons involved in the redox process at T = 298 K; 

A = the surface area of the working electrode [cm2]; D = the diffusion coefficient of the electroactive 

species [cm2/s]; C = the bulk concentration of the electroactive species [M] and v = the scan rate [V/s]. 

 

For the employed redox system n = 1 and the theoretical value for the diffusion coefficient found in the 

literature is 6.7 x 10-6 cm2/s [3,4]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3 
 

Figures 

 

 
Figure S1. Anodic polarization curves recorded on the porphyrin modified graphite electrodes in 0.1M 

KOH solution, at v = 1 mV/s. The electrode codes are the ones specified in Table 1, and G0 (from Figure 

S1a) is the unmodified graphite electrode. 
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Figure S2. Cathodic polarization curves traced on the porphyrin modified graphite electrodes in 0.1M 

KOH solution, at v = 5 mV/s. The electrode codes are the ones specified in Table 1, and G0 (from Figure 

S2a) is the unmodified graphite electrode. 
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Figure S3. Raman spectra recorded on: a) G0, P1 and the GP1-DMF-3 electrode before and after the 

chronoamperometric test (GP1-DMF-3 and G’P1-DMF-3, respectively); b) G0, P3 and the GP3-BN-1 electrode 

before and after the chronoamperometric test (GP3-BN-1 and G’P3-BN-1, respectively). 
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