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Investigation of infinite-layer nickelates : structural features and
TITLE

electronic properties
The recent discovery of unconventional superconductivity in Nd0.8Sr0.2NiO2
infinite layer nickelates has motivated the investigation of new compounds with
similar frameworks and electronic structure. In a first step, we will focus on
RENiO2+δ (RE = Nd, Sm) compounds and single crystals elaborated by flux
methods in order to analyze carefully the composition, the structural features
and the electronic properties. In a second step, we will move to innovative 2D
networks such as Ruddelsden-Popper (RP) phases (Ni+/Ni2+ mixed valences)
such as RE1.6Sr0.4NiO3.5 (RP1, already prepared in the group with RE = La),
RE3Ni2O6-RE2.4Sr0.6Ni2O6,

(RP2)

RE4Ni3O8-Re3.2Sr0.8Ni3O8-(RP3)

or

4SrTiO3+NdNiO2+x (RP4). These compounds will be prepared by topochemical
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reduction of the corresponding Ni2+/Ni3+ pristine perovskite or RP phases using
hydrides (NaH, CaH2, TiH2) at various temperatures. In a third step, the
electrochemical reduction of dense pellet as well as single crystals of Ni2+/Ni3+
pristine phases will be performed by applying a (negative) potential close to the
hydrogen evolution. Finally, reduction using hydrides at low temperatures of
homologous oxy-fluorides pristine materials (Ni2+) obtained by reaction
between oxides and fluorinated polymers (PTFE, PVDF) will be attempted in
order to increase the Ni+ content and to prepare the formal ‘Nd2NiO3F’
composition. This ‘hot topic’ exploratory solid state chemistry work will give
rise to a better understanding of the chemistry of nickelates as well as the
related physical properties.
Solid State synthesis of nickelates (powder and single crystals obtained by flux
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method), XRD analysis, Magnetic and resistivity measurements on powders
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