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Background

After their initial study on phenothiazine in 1979, Moutet and Revardy turned to N,N,N’,N’-tetra-p-phenyl-
p-phenylenediamine cation radical (TPPD**) for use in alcohol oxidation reactions.
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J.-C. Moutet and G. Reverdy,, J. Chem. Soc., Chem. Commun, 1982, 654—655. 5
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Background

Dicyanoanthracene (DCA) has recently proven to successfully carry out electrophotochemical reductions:
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Lambert and Lin, J. Am. Chem. Soc, 2020, 142, 2087-2092. DCA 6
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ClO,4
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H. Yan, Z. W. Hou and H. C. Xu, Angew.
Chem. Int. Ed., 2019, 58, 4592—-4595.
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Nuckolls and Lambert, Angew. Chem. Int. Ed.,
2019, 58, 13318-13322.
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2093-2099



Research Plan

Electrode

QUEEN’S UNIVERSITY
IONIC LIQUID
LABORATORIES

QUILL

QUEEN'S
UNIVERSITY
BELFAST

Pre-catalyst

Redox
mediator

— ) /coz

Redox SET Single Electron
mediator Transfer
reductant =
mediator C02
hv
Weak o5 l
reductant

Products



Research Plan

Electrode

QUEEN,S %UNEENL’ISQ lLJJTgVERsnY
UNIVERSITY LABORATORIES
BELFAST QuILL
Pre-catalyst
Redox
= co,

mediator

Redox

SET Single Electron

mediator Transfer
Strong
Bedox reductant CO.™>
mediator 5
hv
Weak y

reductant

Products



Initial Results

Redox potential
E° (V)

The potential at which
electrochemical oxidation
and reduction are in
equilibrium

Oxidation

Reduction

Diffusion co-efficient
D (cm?2s1)

The speed at which the
substrate diffuses through
the solution to the
electrode
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Electron transfer constant
ke (s1)

The speed at which
electrons can transfer
across the surface of the
electrode
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Initial Results
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Rotating disk electrode (RDE) to determine the diffusion coefficient, D, for
reversible, quasireversible, and irreversible redox systems

@[o+e—R (b)|
Cathodic Limiting y -
Current, i, o
3
= o
S £
E
| Slope =
- 0.62nFAD?R y \6C*
w I I
Potential (Angular Velocity, w)"?

Levich-equation: Cathodic limiting current, j, .= 0.62nFAD??y -6 "2C*, where v is
the kinematic viscosity of the fluid (measured in cm?/s).

ACS Nano, (2020), 2575-2584, 14(3) 13
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The Next Steps

The catalysts will need to be tested under blue or UV light.
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