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Figure S 1 Results of the Rietveld refinement of laboratory X-ray
diffraction data on LigY(BO3)3. Rprage=9.5%. The reflection markers
(green) show no secondary reflections of any possible secondary
phases.
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Figure S 2 Scanning electron microscopy micrographs of a fractured
surface of LigY(BO3); in secondary electron mode, showing a ~ 70 %
dense materials with grain sizes between 1 um to 5 ym and good
connectivity between the grains. The random orientation of the grains
corroborates a negligible degree of preferred orientation.

Table S 1 Temperature dependent lithium ion conductivity of LigY(BOs3,
obtained using AC impedance measurements
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Figure S 3 Thermal analysis of LisgY(BO3); exhibits no changes in
weight or reactions up to the melting point of 870°. The very minor
change in weight, on the order of 1%, can be attributed to small errors
associated with changes in buoyancy or potentially the evaporation of a
small amount of surface moisture.

20 10 0 -10 20 10 0
1
d H (ppm) o B (ppm)

Figure S4 'H and ''B MAS NMR spectra of LigY(BOs3); samples

repared by heating in air or N,.
Table S 2 Energy of formation for vacancies at various Li positions, AE, prep y 9 2

and energies relative to the most stable vacancy position, AE,.

Lisite | AE; (eV) | AEyq (eV)
A 4.094 0.000
B 4.267 0.174
C 4.401 0.307
D 4.512 0.418
E 4.715 0.621
F 4.794 0.701
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