Abstract

The increasing concentration of carbon dioxide (CO3) in the atmosphere, caused mainly by
fossil fuels combustion, is one of the key environmental issues nowadays. Therefore, its capture
and further utilization are highly relevant topics in the current research. One of the ways of CO»
conversions is photo-electrochemical (PEC) approach. PEC process and design of
multicomponent photoelectrodes for PEC CO» reduction reaction (CO2RR) are investigated by
this bachelor’s thesis. Copper(I) oxide (Cu20) is our primary photoresponsive material, due to
low band gap allowing the photoexcitation by visible light and its suitable redox potential for
CO2RR. However, Cu2O suffers from a high rate of charge recombination and significant
photocorrosion. Hence, we investigated the protective overlayer of various microporous
(*BEA, FAU-Y, Zn-FAU-Y) and mesoporous (MCM-41, KIT-6) materials to improve the
overall photocathode stability.

The porous materials were synthesized through hydrothermal methods and thoroughly
characterized. CuxO layers were prepared via electrodeposition onto FTO glass and
subsequently coated with the synthesized porous materials using spray-coating technique. The
resulting multicomponent electrodes were evaluated using linear sweep voltammetry (LSV)
and chronoamperometric measurements under constant illumination. Chronoamperometric
tests were combined with the product analysis of gas and liquid phase contained in the reactor
after the tests. Product analysis was performed by both gas chromatography (GC) and proton

nuclear magnetic resonance (\H NMR) spectroscopy.

The results show that the usage of porous materials as protective overlayers, particularly
zeolites *BEA and Zn-FAU-Y, can improve the photostability and affect the catalytic
performance of CuO-based photoelectrodes in terms of product distribution in CO2RR. These
multicomponent photoelectrodes demonstrate decrease in the photocorrosion process when
compared with the bare FTO/CuxO electrodes. This work highlights the potential of

multicomponent photoelectrodes including porous materials for efficient CO2RR PEC.



