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ENTROPY ENGINEERING — “ORDER FROM DISORDER”

* Entropy-stabilized materials exploit the term —TAS,,;, in the Gibbs free energy equation .FUNCTIONAL PROPERTIES ?DM'_
(AGpjx= AH,,;;; — TAS i, ) to counteract enthalpic destabilization. Magnetism: HE
 The multi-principal approach creates numerous possible combinations and stoichiometries, * M-H loops (RT, £1 T) show weak ferromagnetism. £ 00
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The configurational (mixing) entropy, AS s, Was estimated using:

CONCLUSION

* Multi-principal RE substitution effectively stabilizes the perovskite phase of BiFeOs.

e Entropy-driven structural order enhances dielectric constant, reduces losses, and induces
weak ferromagnetism.

* Bio.o(RE)o.1Fe0s synthesized at 1000 °C shows a balanced combination of crystallinity, low
leakage, and functional performance.

* The approach validates entropy engineering as a scalable route to multifunctional oxides.
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Sconf = Smix = —R Z Xn Inx,
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*  ASpx is the mixing entropy also called configurational entropy (AS;yy )

* Risthe gas constant.

* Xx, is the mole fraction of each component present in each site (A-site, B-site and O-site) of
sublattice in solid solution and (n is the natural logarithm.

The x,, values can be calculated based on the stoichiometry of the material. For Bio.o(RE)o.1Fe0s3,

with Xp; = 0.9, Xy = Xgu, X0, Xna , Xa = 0.02 each and Xp, =1 FUTURE WORK / REFERENCES

Substituting these values into the formula to calculate the mixing/configurational entropy:

* Extend RE substitution beyond five cations to explore higher-entropy limits.
AScons = 4.048 I mol K1 = 0.486R = 0.486Kj per A-site atom * Perform temperature-.dependen’.c dielectric and mag'rometic studies..

* Integrate with theoretical modeling of entropy-stabilized perovskites.
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This value places the composition in the moderate to High entropy oxide regime, confirming
significant A-site configurational disorder contributing to phase stabilization.

As per empirical classification, by Murty et al., AS .4, 2 1.5R classified as “high entropy”.
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