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Development of the Highly Fluoride Ion-conducting Solids with Chemical Stability
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Fluoride ion conducting property of the Lanthanum oxyfluoride (LaOF), which is
expected to be a candidate solid showing both high ionic conductivity and enough chemical
stability, was systematically investigated. To clarify the relationship between the F~ ion
conductivity and the crystal phase of LaOF, nonstoichiometric lanthanum oxyfluorides,
LaO;-,F1.2,, were synthesized. Although the phase transition between tetragonal a - and
rhombohedral S -phases was observed around 500 C for the solids with x < 0.1, such phase
transition was successfully prohibited for the solids with x = 0.1; only a -phase was held in
wide temperature range. Moreover, fluoride ion conductivity was successfully improved by
increasing F content in the LaO;-,F1.2, solids and the highest F~ ion conductivity was
obtained for the LaO sF s solid.
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Fig.1. XRD patterns of the LaO;-,F 1.2, Fig.2. Compositional dependence of the
(0 =x=0.5) solids at room temperature LaO;_.Fi.2: (0=x<0.4) solids
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Fig.3. In-situ XRD patterns of the LaOF (x=0)
solid in cooling step from 800 to 300C
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Fig.5. TG-DTA analysis results for the solids with (a) 0<sx<0.1and (b) 0.2<x<0.4
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Table1. Theoretical and observed weight change for each LaO, ¢F1 s pellet (anodic side, A; center,
B; cathodic side, C) during the modified Tubandt electrolysis using Pt bulk electrodes.
(Electrolysis condition: applied 10V for 7 days at 300T )

Pellet Theoretical weight Observe weight Observed / Theoretical
change / mg change / mg weight change
A (LaOo.F1.3) +0.22 +0.21 95.4%
B (LaOo.F1.3) 0 +0.01 -
C (LaOo.6F1.3) —0.22 —0.19 86.4%
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