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The non-centrosymmetric vanadates CasR(VOs4)7 (R = rare earth elements, Bi, Y) [1] are
isostructural to $-Caz(POa)2 [2], and belong to the whitlockite mineral family [3]. These compounds
are currently considered promising for white light emission LEDs, phosphors and light converters,
for example [4]. Single crystals of CagY(VOa)7 (1), CagY(VOa)7:Li* (2) and CagY (VOa)7:Mg?* (3)
were grown by the Czochralski method. Their chemical composition was analysed by ICP
spectroscopy and their crystal structure was examined by single crystal X-ray analysis. The crystals
are characterized by trigonal symmetry, space group R3c. Hexagonal unit-cell parameters are: a =
10.8552(1) A, ¢ = 38.0373(2) A, V = 3881.65(1) A’ for 1; a = 10.8570(1) A, c = 38.0161(3) A, V =
3880.77(4) A3 for 2; a=10.8465(1) A, ¢ = 38.0366(2) A, V = 3875.36(3) A3 for 3. All crystals are
characterized by f-Cas(POa4).-type structure with statistical distribution of Ca?* and Y3* over M1, M2
and M5 sites in different ratios and with completely empty M4-cationsite. The impurity of Mg?* in
structure 2 has been detected in octahedral M5 site. Ferroelectric phase transitions are evidenced by
DSC and SHG. At about 1220 and 1300 K, they demonstrate phase transitions. Upon heating the
symmetry of the crystal structure changes according to the scheme R3¢ — R-3c — R-3m and is
restored during consequent cooling. The first of them is of ferroelectric and the second of non-
ferroelectric nature. Even a small amount of impurities in CagY (VOa4)7 structure is accompanied by a
noticeable decrease in the temperature of the ferroelectric-paraelectric phase transition.

This research was supported by Foundation of the President of the Russian Federation
(Grant MK-3502.2018.5) and RFBR (Project Ne 17-03-01297).

[1] Lazoryak, B. I., Dmitrienko, L. O., Grechkin, S. V., “Binary CasR(VO4)7 (R = REE, Y, Bi)
ortovanadates with the whitlockites structure ,” Russ. Zh. Neorgan. Khim., Vol. 35, 1095- 1099,
1990.

[2] Dickens, B., Schroeder, L.W., Brown, W.E. “Crystallographic studies of the role of Mg as a
stabilizing impurity in beta-Cas(POa4)2. I. The crystal struc- ture of pure beta-Cas(POa4)2” J. Solid State
Chem., Vol. 10, 232-248, 1974.

[3] Gopal, R., Calvo, C., Ito, J., Sabine, W. K. “Crystal Structure of Synthetic Mg-Whitlockite,
Ca1sMg2H2(POs4)14” Can. J. Chem., Vol. 52, 1155-1164, 1974.

[4] Han, L., Wang, Y., Zhang, J., Wang, Y. Mater. Chem. Phys., Vol. 139, 87-91, 2013.



https://istina.msu.ru/publications/article/1877459/
https://istina.msu.ru/publications/article/1877459/

