Single crystal growth and physical properties of layered oxychalcogenide
SrzanUZ(Sl-xSex)ZOZ
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Layered mixed-anion compounds, which contain multiple anions, have attracted much
attention in recent years because of their large flexibility in the structure and composition and
various applications such as superconductors, thermoelectric materials, photocatalysts, and so
onlll, On the other hand, it is generally difficult to grow single crystals of such compounds
owing to low-temperature stable phases and incongruent melting. Oxychalcogenides with
CuCh (Ch=S, Se, and Te) layers such as Sr.ZnCu2Ch,O: are reported to have the potential to
use as p-type transparent conductors as well as thermoelectric applicationst>®l. However,
owing to the lack of single crystals, their intrinsic physical properties have not been
investigated so far. In this presentation, we report the single crystal growth and physical
properties of layered oxychalcogenide SroZnCu2(S1-xSex)202 (0 <x < 1).

Utilizing a peculiarity of the rapid grain growth of the compounds, single crystals were
synthesized by solid state reaction. The raw materials of SrO, Zn, Cu, S and Se were mixed in
stoichiometric molar ratios, sealed in evacuated quartz tubes, and sintered at 1173-1373 K for
48 h. As a result, single crystals of Sro2ZnCu(S1xSex)202 (0 < x < 1) were successfully
synthesized as shown in Fig 1. Only (00I) Bragg peaks were observed in the XRD as shown in
Fig.2. The lattice parameters changed in accordance with the VVegard’s law, and the value of a
band gap also changed with the composition. The details of the grown single crystals of
Sr2ZnCuz(S1-xSex)202 (0 < x < 1) and their properties will be discussed in the presentation.
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Fig.1 Photographs of single crystal Fig.2 XRD patterns of Sr2ZnCuz(S1xSex)20:
Sr2ZnCuz(S1.xSex)20: single crystals
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