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General Information

e 1D simulations were carried out using DigiElch v.8 and COMSOL Multiphysics v.6.0 whereas
2D simulations were performed with COMSOL Multiphysics v.6.0. The simulations modelled 2
boundary conditions for 1 D. An inert wall that acted to constrain the model to a finite
geometry and an electrode. For 2D models an inflow and outflow were added as extra
boundary conditions.

e Heterogeneous electrochemical reactions were modelled with Butler-Volmer kinetics after an
application of a potential step to —2.8 V unless otherwise stated. Simulations modelled the
current response and concentration profiles for this potentiostatic control.

e Charge transfer coefficients were left at their default value of 0.5 and were not investigated
in this work.

e Rate constants for homogeneous reaction steps were taken from the literature where
appropriate or approximated from similar steps.

e Diffusion coefficients were determined by recording voltammograms over a range of sweep
rates and analysing the sweep rate dependence of the background corrected reduction peaks
at~-2.2 V vs SCE for 1 and ~—2.5 V vs SCE for M. The following values were obtained and used
in simulations. D; = 3.3 X 107> cm? s~ tand D), = 2.0 X 107> cm? s71 .

e The diffusion coefficientsof 17, 2, 3,6, 15 were assumed to be equal to that on 1.

e The diffusion coefficient of M~ assumed to be equal to that of M.



Rate constants

Step  Reaction Parameters

1] 1+e >1~ E® = —2.2 V vs SCE, BV kinetics,a = 0.5, ks =5Xx 1073 cm s~

201 1~ -4 k=105t

3(2/b] 4+e” >3 E® = 0.0 V vs SCE, BV kinetics, « = 0.5,k =3 x 1072 cm s~ 1

42 M+e - M~ E® = —2.5V vs SCE, BV kinetics,a = 0.5, ks =3 X 102 cm s~ !

56! 1+M~ -1 +M k = 4.0 x 10° mol~t dm3 s~!

6 4-6 k=8x10%s"1

7659 6+M- ->2+M k =10°mol~tdm3 s~

gle! 6+6-15 k =10°mol~tdm3 s~

o 6o o2 E®=-136V vs SCE, BV kinetics, a=0.5, k;=2X
10712 cm st

101! 4+M->3+M k=10 mol™ 1 dm3 s~

117 1" +4->1+3 k=10 mol™ 1 dm3 s~

) The standard potential and rate constant for heterogeneous electron transfer were obtained from
simulated voltammogram:s fitted to the experimental voltammetry. ) Aryl radical 4 was considered to convert
directly to product 3 upon reduction at electrode and via mediated reduction.! Alkyl radical 6 was considered

to convert directly to product 2 upon reduction at electrode and via mediated reduction.
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