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Dielectric and Ferroelectric Properties of High-Entropy Perovskite Oxides with 4-site
Disorder
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Abstract: High-entropy oxides with complex compositions can be designed as novel ferroelectric materials with interesting physical
consequences. A single-phase (Kg 5Big )9 2Bag2Srg,Cag,Mgg,TiO; high-entropy ceramic with a perovskite structure was synthesized
by a conventional high-temperature solid-state method, and the dielectric and ferroelectric properties of the ceramic were investigated.
The results show that there are no relaxation peaks in the test temperature range because of the multi-element doping. The dielectric
constant of ceramic has a high-temperature stability at < 300 ‘C. The maximum dielectric constant of 8 887 is obtained at 100 Hz and
650 C. The introduction of high-entropy oxide in the ceramic can have high-entropy ferroelectrics in complex materials, and modify
the properties of electronic ceramic.
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Fig. 1 XRD patterns of the prepared materials at different
temperatures
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Table 1  Ocxidation state, co-ordination number and
corresponding cationic radii (R¢)

Element Oxidation Co-ordination number Rc/A
Bi 3+ Xl 1.17

K 1+ Xl 1.64
Ba 2+ X 1.61

Sr 2+ Xl 1.44
Ca 2+ Xl 1.34
Mg 2+ XII 0.89
Ti 4+ VI 0.61

(0} 2— VI 1.40
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(b) EDS element maps in Fig. 2(a)
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Fig.2 SEM micrograph and EDS mappings of cross section of KBBSCMT ceramic
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(b) Temperature dependence of dielectric loss
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Fig.3 Temperature dependence of dielectric constant and dielectric loss for the KBBSCMT ceramic
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Fig. 5 Hysteresis loop for the KBBSCMT ceramic at 5 Hz
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