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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.



Equations

The electrochemical potential values measured versus the Ag/AgCl(sat. KCI) 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 X pH + 0.197 (1)
Noz = Eppe — 1.23 (2)
Nuz = |Eguel 3)
n=>bxlog(i)+a 4)

Where: Erne is the reversible hydrogen electrode potential [V], Eagiagcigsat. ke is the potential vs. the
Ag/AgCl (sat. KCI) reference electrode [V], noz is the oxygen evolution overpotential and nn2 is the
hydrogen evolution overpotential [V], 1 is either the oxygen or the hydrogen evolution overpotential [V],
i is the current density [mA/cm?] 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].

I, = (269 x10%) xn*2 x A x D2 x C x v1/? (5)
Where: I, = 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 [cm?]; D = the diffusion coefficient of the electroactive

species [cm?/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% cm?/s [3,4].
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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 Go (from Figure

S1la) 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 Go (from Figure
S2a) is the unmodified graphite electrode.



a a0 5% 1582 b 1356 1446 14981550 1584 4o
962 1001 1091 1135 1238 1273 1331 1365 1453 /[ toze 1080 1133 1241 ) 3 ‘ ] & -
‘ \ ) LA  Goromrs 920:M00 O\ | “ 7
‘ vl
13‘50 1550 1584 1353 1548 15\8 a 1620
— A mst1aes |/ 1620 - 1 1451 1495 \ A
= 965 1000 1087 1133 1237 1270 / \ v T AA A 3 1238 N NN N G
% \ / \ i o \ /ool T d 1078 1138 \ e N Nl \—— P3-BN-I
= \ | \ -y % \,ngm-l)\u-x = e TR N A —
R = T 1544 WSS
& & 1553
o= 1273 1324 1358 1450 14?0 /\,‘ P] 'z /
E 967 998 1081 1138 1235 "\~ |/ iz ol o 5 54 1326 1364 1456 1495 N\ P3
= U \ \ — = 965 1001 1078 1132 ¢! | Aot N
= \ il gt = e \ / [ / PREAE T
1355 — 1355
\ 1
2 586 oo \ 1586
M | [
/ G
0
T T T T T : = , - - G()
900 1050 1200 1350 1500 1650 900 1050 1200 1350 1500 1650
ams : -1 7 <
Raman shift [cm™) Raman shift [cm ™|

Figure S3. Raman spectra recorded on: a) Go, P1 and the Gp1-omr-3 electrode before and after the
chronoamperometric test (Gpi-omr-3 and G’p1-pmr-3, respectively); b) Go, P3 and the Gps-gn-1 electrode
before and after the chronoamperometric test (Gps-sn-1 and G’ps-an-1, respectively).
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