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CONCLUSIONS

o Copper1-based materials for the selective 

syngas production

o Boosting CO2 solubility in ionic 

liquid/organic solvent electrolytes

o Transition to flow-cell configurations to 

achieve a high current density

o Suitable syngas (CO/H2) ratio for 

hydroformylation/carbonylation 

reactions

Lack of:

o Literature on performance of 

copper  oxide-based NPs with 

ILs-electrolytes

o Investigation of the role of ILs-

based electrolyte in flow 

reactors

o Studies to achieve a trade-off 

between CO2 capture and CO2 

electroreduction in ILs-based 

electrolytes

o Core-shell Cu/Sn NPs functionalised with 

Ru/Re organo-metallic complexes2

o [BMIM][TfO]/acetonitrile mixture to optimise 

CO2 electroreduction3

o Scalable and uniform catalyst deposition 

o FESEM+EDS, XRD, EIS and AIMD to 

deepen the understanding

Figure 1. Products trend during CP at -20 mA cm-2 on Cu-

based GDE in (a) KHCO3 aqueous electrolyte and (b)

[BMIM][TfO] in acetonitrile solution.

Figure 2. Snapshots of the three systems simulated for the Cu (111) surface. Atoms

are coloured as follows: carbon in grey, hydrogen in white, nitrogen in blue, sulphur in
yellow, oxygen in red, and fluorine in light-blue.

Figure 3. Raman spectra of [BMIM][TfO], acetonitrile
and carbon fibers before/after test.

Figure 4. FESEM images of (a) fresh and (b) tested
Cu-based GDE in [BMIM][TfO]/acetonitrile solution.

o Stability issues at 10 cm2 scale with ILs/ACN: 

electrodes darkening, electrolyte colour change

o Deposition of electrolyte components during 

electrochemistry: slowdown in the charge transfer 

process (EIS)

o Loss of hydrophobic treatment over time 

(FESEM+EDS)

o Promising selectivity (CO/H210) 

and stability with the core-shell 

Cu/Sn NPs in aqueous electrolytes

o Initial high CO-selective (CO/H24) 

behaviour in ILs-based system 

o Strong affinity between ACN 

molecules and Cu

o Physico-chemical characterisation 

proved the carbon support 

degradation in organic electrolyte
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