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Introduction Results

notocatalytic 2" conv a
promising clean techno or reducing
greenhouse gases in the atmosphere. A
semiconductor photocatalyst absorbs lig]
and converts CO2 via various pathw

rent products. However,
for photocatalytic CO2 conversion to be

Table 1. List of synthesized high entropy compounds.

ble, the photocatalyst must p Compouzd Shemical formula
qualiti such as appropriate o1 CegaZryolag,Pro2Yo,0;
bandgap, band structure, etc. Even though o2 CepaZrgsLag,Ndy,Sm 0,
are many photocatalysts available 03 CeaZrgsLag,Pry,Ndy .0

ys, it is crucial to continue 04 Cey2ZryLay2Pro,5mg 0,
searching for new and highly active 05 CeyZry;Lag Ndy Y20,
photocatalyst ~materials to achieve 06 Ceg,ZryLag;5my; Y20,

practical applications. The study of high
entropy oxides (HEOs) has emerged
rapidly growing and dynamic field within
material  science. These  materials,
of a mixture of v
in single-phase compound
known for their unique properties and
uctures due to their high

ational entropy. In this research,
based high entropy oxides were _
prepared using an environmentally i 1
friendly sol-gel citrate route. To better £ -
understand the photocatalytic behavior, [ M
we conducted thorough structural analy: - X
and  surface s. The cata
performance of the oxides w e ’z:.'” N SEEEmA A e . X - . .
gated via a model heterogeneor vn an Figure 3. (a-d) Low and high magnification SEM images of O2 catalyst; (¢) High
n (photocataly! ©Co2 Figure 2. Rietveld plot of the synthesized HEO catalysts with magnification SEM image used for EDS mapping; (f-j) Elemental maps of 02
) By ot v e i visualized fluorite-type crystal structure. catalyst showing the uniform distribution of cations.
Table 2. Pt lytic CO2 hyd ion and ct ization results of the investigated ceria-based high entropy oxides.
Total Average oo cion Formation rate Selectivity
Conclusions [emg1] [nm] %] co CH, CH;OH co CH, CH;OH
CeO, 215 121 0.065 374 1 66 308.1 0 0 100 0 0
n terms of photocatalytic activity, o1 249 107 0.067 273 4 74 3322 187 0 946 54 0
results show that O2 has the high 02 332 14 0116 332 4 297 12565 41 1103 916 03 81
e dhEEy, Wi S AL 03 273 132 0.09 265 4 79 3645 82 13 974 22 04
times higher than that of pure CeO,. O1 o4 22 129 0078 293 5 o2 3931 78 29 06 88 oo
has a moderate photocatalytic 05 357 136 0.121 337 4 193 7451 845 775 821 93 86
with a 1.2 times improvement 06 2 139 ot 321 4 203 763.3 971 L5 802 102 26
compared to pure CeO,, while O5 and
06 have slightly lower photocatalytic 4 121 1400
activity than O2. The results have shown = T =190 mif® CH,OH Il CH, I CO T 1200
that the catalytic properties of high ) - -3 W CH,
id o S 3 1000 B CH,OH
appropriate % }; E 800
lly, we found that ceria-ba H > 2‘
high entropy oxides have great potential ® E c o
as photocatalysts for CO, hydrogenation H ° £ a0
reaction when tuned correctly. Our é @ H
research pr a foundation for 5 20
further exploration of high entropy o
oxides as potential photocatalysts for Time (min) E“W o1 02 03 04 05 06 ;‘;’; o1 0z 03 04 O5 O6
CO, hydrogenation, which could have 20, z
significant implications for addressing Fisure 6. Sel. high . T fthe brod
dbreie dremes e o el o igure 6. Selectivity of high entroj igure 7. Formation rate of the products
dimeie diehge, We Lope (et e Figure 5. Photocatalytic CO, conversion using e des fowards reaction products. sin high entropy oxides a5 photocatalysts.

finding; will motivate further
investigation and development of high
entropy oxides for this application and
that this research will help to place high
entropy oxides at the forefront of
emerging materials for photocatalytic

synthesized high entropy oxides as catalysts,
and CeO, as parent oxide.

eactions.
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