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High-entropy oxides (HEOs) represent a new class of multicomponent S A T Temp. -~100 um ! 100-400 um
ceramic materials with promising properties for high-temperature s — ~ :
applications. This study focuses on the development of ZrO.-based materials
co-doped with La, Nd, Sm, Gd, and Yb, with potential applications as

protective coatings for gas turbines and aircraft engines.
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Aims:
The main objective was the hydrothermal synthesis
Hydrothermal
treatment of rare-earth-doped ZrO: nanopowders at low
p=sg_=120%°at2’ | temperature and high pressure. The study aimed to
obtain the multicomponent compound 2ZrO:-

LSGYN and evaluate its structural, morphological,

and thermal properties.
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Methods & Results:
7102, ZrO>—Sm20s3, and 27ZrO-—LSGYN powders were synthesized by the hydrothermal method at 200°C, 100atm, and 2 h.
Characterization was performed using ICP-OES, BET, XRD, SEM-EDS, DSC/TG, and TPS techniques. The 2ZrO>—LSGYN material
exhibited a mass loss of only 0.01% up to 1200 °C and a thermal conductivity of 0.61 £0.006 W/mK. Thermal treatment induced
structural modifications and led to a reduction in specific surface area and pore volume.
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LSGYN_1200 °C samples | XRD spectra of the 2ZrO—LSGYN compound after synthesis, after
' ' thermal treatment at 1200 °C, and after treatment at 1500 °C
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Scanning electron microscopy (SEM) analysis of the 2ZrO:—LSGYN sample (a) and
of the 2ZrO:—LSGYN sample subjected to thermal treatment at 1200 °C (b).

Conclusions: 0 200 400 00 200 1000
The 27ZrO>—-LSGY N material exhibits high thermal stability and low thermal . . ~ Temperature (°C) o
conductivity, characteristics that are favorable for use in protective coatings Dijferential S Z‘;':l'l’y’;’i ff“tlzz ’Z'Ze:'oy/ _Tz’ ) “'I‘;’l'l’: s fric (DSC/TG)
operating at elevated temperatures. At 1500 °C, the formation of a cubic pyrochlore-
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