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Figure S1. Diagram illustrating the sol-gel synthesis route of as-prepared Y,Ti,O; nanoparticles.
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Figure S2. Representative fit of synchrotron XRD pattern of 31 nm sized Y,Ti,0,.
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Figure S3. Representative fit of synchrotron XRD pattern of 35 nm sized Y,Ti,0-.
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Figure S4. Representative fit of synchrotron XRD pattern of 42 nm sized Y,Ti,0-.



Figure S5. TEM images of the 34 nm (left) and 131 nm (center) nanoparticles and HRTEM of the 131 nm
(right) material.
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igure S6. TGA curves under a flowing N, atmosphere. Color lightens as the particle diameter increases.
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Figure S7. DSC curves under a flowing N, atmosphere. Color lightens as the particle diameter increases.

Table S1. Experimentally determined enthalpy of drop solution (AHg), corrected enthalpy of drop
solution (AHgs'), enthalpy of formation from the oxides (AH; ) and standard enthalpy of formation
(AH)for all pyrochlore samples following the thermochemical cycle in Table 2.

Y,Ti,0; AHgy, (kJ/mol) Corrected AHy,’ AH; ox (kI/mol) AHE (kJ/mol)
Sample (kJ/mol)
30.83 62.65" + 0.41* (5)8 38.92+041 -38.04 £ 0.47 -3858.84 £ 5.46
34.74 56.72 £+ 0.57 (3) 32.99+0.57 -32.11£0.61 -3852.91+5.46
41.56 68.17 £+ 1.29 (4) 47.83 £1.29 -46.95+1.31 -3867.75 £ 5.60
1314 78.79 £1.92 (4) 67.49+1.92 -66.61 £ 1.94 -3887.41 +£5.78

TAverage. *Two standard deviations of the average. SNumber of measurements.
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Figure S8. Linear fit of AG,morphization €N€rgies of reported pyrochlore compounds'~ (black circles) in
relation to A/B cationic radii ratio*. This fit was used to estimate a value of AG,morphization O Y2Ti,O7 (blue
square).
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