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Development of New Layered Superconductors using Topotactic Reaction

H271) F126

w&mzE K B W AR AT TR EAERFSEH

Hiraku Ogino Senior Researcher, The Electronics and Photonics Research Institute,

National Institute of Advanced Industrial Science and Technology (AIST)

£EpRE R 6 T ik RERTEAWER  #uE

Kohji Kishio Professor, School of Engineering, The University of Tokyo
sEps b A W0 W s RERTERWER 512d

Takuya Kitamura Master course, School of Engineering, The University of Tokyo
#EpRE T B MK B ook TdsE

Yuki Chiba Bachelor course, Faculty of Engineering, The University of Tokyo
gEpRE T — Wbk B SR

Jun-ichi Shimoyama Aoyama Gakuin University

In this research, improvement of superconducting properties as well as development of new
superconductors by topotactic reaction were tried. Several layered mixed anion compounds were
investigated for topotactic fluorination, oxidation as well as reduction. Especially, BiS,-based
superconductors such as REOBIS,(RE = rare earth) were intensively investigated. LaOBiS,
and PrOBIiS, were synthesized by solid state reaction, and fluorinated by topotactic reaction
using XeF,. c-axis length of both compounds were systematically shortened by the reaction
in proportion to the amount of XeF,. LaOBiS, showed weak superconductivity at 2.5 K after
fluorination. By high pressure annealing, topotactic fluorinated LaOBiS,, and La(O,F)BiS;
which made by solid state synthesis showed bulk superconductivity. While lattice constants of
fluorinated LaOBiS, and La(O,F)BiS; after high pressure annealing were not so much different,
T. of both compounds are largely different from 3 K(LaOBIiS,) to 8 K(La(O,F)BiS,), indicating
peculiarity of BiCh, system. In addition, Pr(O,F)BiS; after topotactic fluorination showed
superconductivity at 4.5 K, which is the highest value reported in this compound.
Development of new layered mixed anion compounds by topotactic synthesis were also
tried, New oxyfluoride Sr,RuO;F, was successfully developed by the topotactic fluorination
of Sr,RuO, using fluorinated reagents ZnF», CuF, or PVDF. After the reaction, c-axis length
was largely enhanced because fluorine layer was inserted in the rock salt layer. Interestingly,
c-axis length of Sr,RuOsF, using different fluorinated reagents were different with each other.
It indicate there are difference of fluorine content for these compounds while it was not easy to
determine precise fluorine content. At present this compound showed semiconducting behavior
in resistivity measurement and did not show superconductivity. The compound should be

important for relative material of p-wave superconductor Sr,RuQOs.
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