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Abstract

It is known that numerous compounds in the pyrophosphate family are attractive materials for
applications in the sodium ion batteries [1, 2]. The evolution of Na® ion batteries stimulates
search for new materials for such energy storage devices. In the present work new
NaCsZnysMno sP207 pyrophosphate was synthesized by solid state reaction and it was studied by
X-ray diffraction (XRD) from the powder in the temperature range from room (RT) to 700 K.
Rietveld analysis of XRD patterns showed that NaCsZngsMngsP,O- is a mix of three phases: (I)
orthorhombic (s.g. Cmc2; [3]) NaCsMnP,0+, (I1) monoclinic (s.g. P2:/n) NaCszZnP,07 and (111)
monoclinic (s.g. P21/n [4]) Cs;MnP401>. In the temperature ranges (380 — 460) K and (500 - 600)
K the anomalies of lattice parameters for the (I) and (111) phases respectively were found. The
anomalous behaviour of differential scanning colorimetry (DSC) in the temperature range (500 -
600) K was indicated. These anomalies can be caused by structural phase transitions in (I) and
(1) phases. For the measurements of electrical properties, the ceramic samples have been
sintered at 953 K temperature for 2 h in air. Electrical properties of the ceramics were
investigated in the temperature interval from RT to 700 K and in the frequency range 10 - 3-10°
Hz. The anomalies of electrical conductivity, dielectric permittivity and dielectric losses in the
temperature ranges (380 — 460) K and (500-600) K were found in these ceramics. This
phenomenon can be associated with phase transitions in the (I) and (I11) phases.
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