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Structural complexity and O2- ordering in
Pr2-xSrxNiO4+9 studied by single crystal neutron
and x-ray diffraction

Tuesday 19 July 2016 16:50 (2h 40m)

Ruddlesden-popper phases and especially those with K2NiF4-type structure, are of particular interest, as they
exhibit high ionic and electronic conductivity already at moderate temperatures. They show a rather wide
range of oxygen non-stoichiometric and are able to accommodate extra oxygen on interstitial lattice sites. Hole
doping in Pr2NiO4, either by substituting Pr with Sr cations or by O2- ion intercalation on interstitial lattice
sites modifies the structural (ordering of O2- ions) and electronic ordering in Pr2-xSrxNiO4+3. Contrary to
Sr-doping a high oxygen doping level induces a special lattice dynamics, allowing the apical oxygen atoms to
easily move to vacant interstitial sites on a shallow energy diffusion pathway. We evidenced by high resolution
neutron single crystal diffraction, large displacements of the apical oxygen atoms, resulting in an phonon
assisted diffusion mechanism, activated at already moderate temperatures [1,2]. The orthorhombic/tetragonal
phase transition at 360°C induces an anharmonic Debye Waller behavior of the Pr202 rock salt layer separated
by NiO-layers showing a normal displacement behavior with T.

Hole doping of Pr2NiO4 by oxygen insertion and/or Pr/Sr substitution, results in the formation of complex
superstructures, related to charge and/or oxygen ordering. We report here on the influence of x, § and T for
Pr2-xSrxNiO4+9, analyzed with X-ray and neutron diffraction studies.
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