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Details on the Rietveld refinements

The quantification of the identified phases within each sample was conducted through a full-profile fitting
analyses using the fundamental-parameter (FP) Rietveld approach (TOPAS Bruker AXS, v7.0, Cheary and
Coelho 1992; Cheary et al. 2004; Rietveld 1967, 1969). The starting atomic models were derived from Pagnier
et al. (2000) for the cubic and orthorhombic perovskite phases (s.g. Pm-3m and Imma, respectively), from
Knight and Bonanos (1995) for the orthorhombic perovskite phase (s.g. Pmcn), and from Takeuchi et al. (2000)
for the monoclinic perovskite phase (s.g. /2/m). The atomic models for other associated phases, which occurred
in some samples as unreacted precursors, were derived from Coduri et al. (2013) for the cubic Y>O3 phase (s.g.
la-3), from Saiki et al. (1985) for the cubic Yb,Os phase (s.g. la-3), from Szymanik et al. (1998) for the trigonal

Bas Y409 phase (s.g. R3H), and from Antao and Hassan (2009) for the orthorhombic BaCOjs phase (s.g. Pcmn).

Known instrumental parameters (e.g., goniometer radius, slit sizes, geometrical parameters of the X-ray tube,
etc.) were employed to calculate the instrumental contribution to the peak profiles. Additionally, specimen-
related Lorentzian broadening was extracted from the observed peak profiles to assess the crystallite size of
the main phases through the integral breadth approach (Laue, 1926). An instrumental zero error was fixed at
the value determined using the Si 640e NIST standard, and refinement included a sample displacement
correction and a 5-term Chebyshev polynomial to model the background. In addition to the aforementioned

variables, the multiphase refinements included scale factors and unit-cell parameters for each identified phase.

The Rietveld refinement plots of the LEM, HEM and MSG powder samples data collected at RT are shown in

Figure S1, while those for the LEM, HEM and MSG pellet samples are shown in Figure S2.
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Figure S1. Rietveld refinement plot for the LEM, HEM and MSG powder samples collected at RT. The experimental data
are indicated by circles (black), the calculated pattern is the solid line (red), and the lower curve (green) is the weighted
difference between the observed and calculated patterns. Vertical ticks mark the position of the reflection for the identified
phases.
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Figure S2. Rietveld refinement plot for the LEM, HEM and MSG pellet samples collected at R7. The experimental data
are indicated by circles (black), the calculated pattern is the solid line (red), and the lower curve (green) is the weighted
difference between the observed and calculated patterns. Vertical ticks mark the position of the reflection for the identified
phases.
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