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Figure S1. Neutron Rietveld refinement results for Pr,LiHOj3. The observed, calculated and residual
differences are denoted by the red crosses, a black line and a blue line, respectively. The green tick

marks indicate the positions of Bragg reflections.

Table S1. Rietveld refinement results from the Pr,LiHO; NPD spectrum at 298 K.

Atom Site g x ¥ z By, / A2 Uy 1 A2 Uy, | A2 Us; 1 A?
Pr(1) 4i 0.997(12) 0 0 0362185(19) 0.503(7) 0.00597(18)  0.00814(19)  0.0050(2)
Li(1) 2a 1 0 0 0 1.00(3) 0.0112(7)  0.0037(6)  0.0230(10)
H(1) 2b 0.9783(13) 0.5 0 0 1.552) 0.0175(5)  0.0171(5)  0.0244(6)
0(2) 2b =1—g[H(D)] 0.5 0 0 =B[H(D)] =Un[H(D]  =Up[H(1)]  =Us[H(D]
o(1) 2d 0.9643(13) 0.5 0 0.5 0.417(11) 0.0068(3)  0.0034(3)  0.0057(3)
H(2) 2d =1-g[O(1)] 0.5 0 0.5 =B[O(1)] =Uj[0()]  =Un[O(1)]  =Us[O(1)]
0(3) 4i 1 0 0 0.17745(3) 0.653(7) 0.01064(18)  0.00957(18)  0.00461(18)

Unit cell: orthorhombic Immm (71); a = 3.510221(10) A, b =3.707429(10) A, ¢ = 12.7269(3) A, V' = 165.6267 A3%; R, = 1.70%, R. = 1.07%, R,

= 1.45%, Ry = 4.03%, Rp = 4.74%, goodness of fit § = R,/R. = 1.59; and secondary phase: LiH (~1.2 mass%) and ternary phase: Li,O (0.4

mass%).
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Figure S2. Neutron Rietveld refinement results for Nd,LiHO;. The observed, calculated and residual
differences are denoted by the red crosses, a black line and a blue line, respectively. The green tick

marks indicate the positions of Bragg reflections.

Table S2. Rietveld refinement results from the Nd,LiHO3; NPD spectrum at 298 K.

Atom Site g x ¥ z B,/ A? U,/ A? Uy | A2 Uy, [ A2
Nd(1) 4 0.9914(12) 0 0 0.36355(2) 02104)  0.0025809) 0.00381(10)  0.00158(9)
Li(1) 2a 1 0 0 0 0.89(2) 0.0086(7)  0.0065(7)  0.0187(9)
H(1) 2 0.993(3) 05 0 0 1.889(18) 0.0188(5)  0.0226(5)  0.0304(6)
o(1) 2d 0.9519(9) 05 0 0.5 0.326(7) 0.00522)  0.00292)  0.0042(2)
HQ2) 2d =1—g[O(1)] 05 0 05 =B[O(1)]  =Un[0(1)] =Un[O(1)] =Us[O(1)]
0(3) 4i 1 0 0 0.17703(3) 0.598(6)  0.01009(16) 0.00812(16) 0.00451(14)

Unit cell: orthorhombic Immm (71); a = 3.485429(8) A, b = 3.684503(8) A, ¢ = 12.64382(3) A, V' = 162.3729 A%; Ry, = 1.87%, R, = 1.20%, R, =

1.58%, Ry = 2.77%, Ry = 3.49%, goodness of fit § = R,/R. = 1.56; and secondary phase: LiH (~1.6 mass%) and ternary phase: Li,O (0.2

mass%). The g in H(1) is very close to 1, and the non-existence of the vacancies in this site cannot be statistically ruled out.
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Figure S3. TG/DTA curves for Ln,LiHO;3 (Ln = La, Pr, Nd) under oxygen gas.
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Figure S4. Arrhenius plots of the ionic conductivity of Ln,LiHO; (Lrn = La, Pr, Nd) during the (a)

first heating and cooling processes and the (b) first cooling and second heating processes.
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Figure S5. X-ray diffraction patterns of Ln,LiHO; (Ln = La, Pr, Nd) before and after the AC-

impedance measurements.



