Features of solid-phase synthesis of Gd2-xDyxTi2O7 and Gd1-xDyxTiO3 titanates
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Perovskite-like rare-earth metal oxides attract significant attention due to their unique physical properties, including magnetic ordering and a pronounced magnetocaloric effect [1]. One of these materials is gadolinium titanate (GdTiO₃), which contains titanium in the 3+ oxidation state, as well as Gd₂Ti₂O₇ with a pyrochlore structure. These compounds are considered promising candidates for use in solid-state magnetic refrigeration systems [2].

As part of the study, experiments were conducted on the solid-phase synthesis of titanates with the general formula Gd₂₋ₓDyₓTi₂O₇ and Gd₁₋ₓDyₓTiO₃. The aim of the work was to investigate the synthesis features of these compounds and determine the optimal conditions for obtaining single-phase products. Various starting materials were used for the synthesis, including titanium metal, titanium (IV) oxide, and rare-earth oxides of Gd and Dy. The synthesis reactions were carried out in an argon atmosphere or a mixture of argon and hydrogen at various temperatures (1200-1400°C) and durations (10-20 hours).

XRD patterns, along with Rietveld analysis, were performed to confirm the formation of a single crystalline phase with a pyrochlore structure, independent of the initial conditions and starting titanium reagents.
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The experiments demonstrated that the solid-phase synthesis of Gd₂₋ₓDyₓTi₂O₇ and Gd₁₋ₓDyₓTiO₃ titanates is a complex process that requires careful selection of starting materials, synthesis conditions, and firing parameters. The optimal synthesis conditions depend on the specific formula of the compound and can only be determined experimentally. The results obtained can be useful for further studies of the properties of these compounds and their applications in various fields.
The research was carried out with funding from the Russian Science Foundation grant No. #25-22-00324
1. Omote H., Watanabe S., Matsumoto K., Gilmutdinov I., Kiiamov A., Tayurskii D.: Cryogenics 101, 58–62 (2019)

2. Zhou H.D., Goodenough J.B.: J. Phys Cond.Matter 17, 7395 (2005)
