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Figure S1. In-situ synchrotron XRD data (1 = 1.000026 A) for the thermal decomposition of
Li,B12H1> under vacuum. At high temperature the crystalline s-Li,B12H1, polymorph transitions
into a phase that diffracts with a broad halo that moves to higher d-spacing with increasing
temperature. The halo is difficult to resolve due to significant attenuation from the sapphire
capillary lsjfed to contain the sample. More pronounced diffraction halos can be observed in ex-
situ data.
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Figure S2. Average crystal structure of disordered f-Li,Bi,Hi,. Olive atoms represent the
original B icosahedra from the static pre transition structure. H atoms associated with the original
static B1oH1,> anion are coloured red. The second rotated B icosahedron is represented by dark
green atoms, with orange H atoms. Light blue atoms represent Li on the 8c position and purple
atoms represent Li on 24d.
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Table S1. Average structural coordinates of disordered f-Li,B1,H1,. Space group Pa-3. Unit cell
a = 10.0172 A. Uncertainties for atomic coordinates are not provided as atoms were manually

located to preserve the icosahedral shape, based partially on previous studies. 323
Atom Wykoff X y z Occupancy
Li 8c 0.64620 0.64620 0.64620 0.2500
Li 24d 0.35380 0.35380 0.64620 0.2500
B 24d -0.08722 -0.08700 0.11817 0.5000
B 24d -0.03438 -0.03716 -0.16303 0.5000
H 24d -0.14996 -0.14958 0.20317 0.5000
H 24d -0.05910 -0.06389 -0.28029 0.5000
B 24d 0.00000 -0.14521 0.08975 0.5000
B 24d 0.00000 0.14521 0.08975 0.5000
H 24d 0.00000 -0.24966 0.15430 0.5000
H 24d 0.00000 0.24966 0.15430 0.5000

The p-LiBioHi, crystal structure was modeled by first starting with the o-Li;BioHi, space
group, Pa-3. A second ByHi,> motif was added to the unit cell to approximate rotational
disorder as described in a previous study on Cs;B1,H1,. ** Both BioH1,>” motifs are centered on
the same sites in the unit cell but are rotated relative to each other, governed by the space group
symmetry. The final structure maintains a boron icosahedron radius of 1.71 A and an ideal B-H
distance of 1.23 A. Any further subtle refinement of the atomic coordinates will require
neutron diffraction data.
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