
Surface micro-environment control by 
immobilizing ionic liquid-based molecules 

for tuning electrocatalytic reactions 

Maxime Decker(a), Quentin Lenne(b), Jalal Ghilane(b), Carlos M. Sánchez-Sánchez(a)

(a) LISE UMR-8235 Sorbonne Université, (b)ITODYS UMR-7086 Université Paris Cité  



Electrocatalytic nitrate reduction (ENR)

➢ 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

Local pH monitoring by SECM during ENR

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

Schematic representation of the electrolytic cell

Local pH is correlated to selectivity of 
NO3

- conversion to NH3



Hybrid cathodes obtained 
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Cu-𝝓NO2

Surface modification



ENR HER

Bulk electrolysis

Correlating electrocatalytical 
properties with the different cathodes 

Differences in chemical structure

Electrochemical characterization




