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Understand the gallium substitution limitations of
YBaCo4-xGaxO7

The 114-compound material of YBaCo4O7 is a mixed cobalt valence system that exists in a hexag-
onal arrangement (space group P 63mc), which exhibits interesting physical properties such as
magnetism and oxygenation absorption. Cobalt tetrahedra in the 6c position are in a Kagome ar-
rangement which is the source of the magnetic frustration seen in this system. The Co 2a position,
located in the triangular layer, involves long-range magnetic ordering at lower temperatures. As
both positions (2a and 6c) show a mixture of Co2+ and Co3+, the chemical substitution of a par-
ticular ion could be achieved. Would this substitution occur in both layers or exclude the Kagome
layer? Here we explored the removal of Co3+ for Ga3+ for the potential formation an isolated
magnetically frustrated layered system formed by only Co2+. The synthesis and characterisation
of YBaCo4−xGaxO7 attempted for x = 0 –1.0 with the structural phase mixtures resolved using
powder lab sourced, synchrotron sourced and neutron diffraction techniques.
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