Surface micro-environment control by
immobilizing ionic liquid-based molecules
for tuning electrocatalytic reactions

Maxime Decker@® Quentin Lenne®) Jalal Ghilane®) Carlos M. Sdnchez-Sanchez®@

(@) LISE UMR-8235 Sorbonne Université, PITODYS UMR-7086 Université Paris Cité

@ anr’ ™ Liee

Q SORBONNE ] Université
UNIVERSITE Parls Cite




-

>

>

\_

Electrocatalytic nitrate reduction (ENR)
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Electrode micro-environment is determinant for efficiency
and selectivity in electrocatalytic nitrate reduction (ENR).

Controlling the micro-environment by immobilizing
imidazolium based ionic liquids at the electrode surface

~

— — — — — — —

Diffusion layer " Bulk electrolyte - ~ Diffusion layer

< >
Bulk electrolyte

v

Local pH monitoring by SECM during ENR
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Schematic representation of the electrolytic cell

% Local pH generated near the electrode surface due to proton
production/generation during the reaction

Local pH is correlated to selectivity of
NO;" conversion to NH,




Surface modification

2 different strategies used:
¢ A: Electroreduction of in-situ generated diazonium salt

R
NaNO, 3 eq
/©/ ACN, HCl.OC > " O
HoN N,*

¢ B: Electrooxidation/chemical substitution of amine derivate
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Hybrid cathodes obtained

Cu- $NO,




Correlating electrocatalytical
properties with the different cathodes
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Electrochemical characterization
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Differences in chemical structure
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Context

r efficiency and selectivity
electrocatalytic nitrate reduction (ENR)?
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Electro-grafting of imidazolium-based molecules can be achieved
by electro-oxidation or reduction leading to covalent attachment
of a positively charged layer
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Immobilization of Imidazolium on Cu electrode increase the

Electrografting of imidazolium on Cu electrode leads to an increase of
hydrophilicity of the electrode

ENR activity and HER inhibition
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e Local pH is
- correlated to NH,
Cu- ¢)NO, f 'S selectivity

Higher selectivity toward NH,
is reached with imidazolium
charged layer




