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PHASE FORMATION BASED ON TlInP,Ses COMPOUND

Barchiy I.E., Fedorchuk A.O.% Pogodin A.l.% Filep M.Y ., Malakhovska T.A %,
SterchoI.P.}, Chundak S.Yu.!, Bushtin A.V.!

YUzhhorod National University, Pidhirna St., 46, 80Jzhhorod, Ukraine
“Lviv National University of Veterinary Medicine aBibtechnologies, Pekarska St., 50,
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e-mail: igor.barchiy@uzhnu.edu.ua

Special attention of scientists in the field of rganic synthesis is paid to the,RIX¢ type
chalcogenide compounds (X - S, Se), which have rabeu of promising properties (ferroelectric,
piezoelectric, electro-optical, thermoelectric) fanctional materials. According to the directiaofs
"chemical design”, the improvement of the propertief M,P.Xs compounds is possible by
heterovalent substitution in the composition of M8 metal ions, which form a cationic sublattice of
crystal structure by two different ions Mand MZ2*. Also, the formation of limited solid solutions
based on complex compounds M1MZP contributes to obtaining of materials with the sam
structure and different chemical composition, whiallows enables purposefully change their
properties.
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The TIInB:Se quaternary compound with melts congruently at B7S formed in the TiSe—
In,Se—"P,Seg” ternary system. Physical-chemical analysis ofittieraction on the b$e-TIINP,Se;,
TlInP,Se~TI,P.Se;, TlinSe—~TlInP,Se, TlINnP,Se—In,(P.Se); sections showed the formation of
limiting solid solutions (up to 7 mol.%) based twe TlINR.Se; compound.

To study the formation mechanisms of solid solgjoralloys of solid solutions
(TIINP2S&)0.0o T14P2S&)0.05 (THNP:Ses)o.os(IN4(P2S&)3)0.05 (TIINPS&)o0.0T12S€e) 05
(TINP.SE&)0.0d TINSE)0.05 (THINP.SE)0.05(IN2SE)0.05s Were synthesized and investigated by X-ray phase
and X-ray diffraction analyzes (DRON 4-13 diffracteter, Guinier Huber G670 X-ray chamber,
WinCSD program). Crystal structure of TIy8& compound (SG P-1 (23=6.4488(7), b=7.5420(9),
c=12.166(2) A,a=100.72(0), /=93.63(0), =113.32(0), V=527.7 A is form anionic sublattice by
layers of atom groups §Ba]* in the two fused tetrahedrons shape. Cation atmnapy positions
between layers of atoms of anionic groups: tmtions are located at the boundary between tdrah
and octahedral cavities (in the same plane wittcémgers of the anionic groupsg&]*), TI* cations
are slightly shifted toward the octahedral cavitiBlse volume of the unit celMj is a slight decrease
during the transition from the basic matrix struetof TIINR,Se; to solid solutions (from 527.7 %o
523.9 &), which indicates the formation of defects in tasic structure. The study of the formation
mechanisms of solid solutions based on Ti&fquaternary compound from the standpoint of crystal
chemical formulas showed the formation of solidudohs by the mechanism of substitution (cationic
sublattice) and subtraction (anionic sublatticehjolw leads to the formation of defects in the alyst
structure, and respectively should lead to chaimgeptical properties.

Experimental studies of the diffusion reflectionespa R=f(%) showed that the compound
TlinP,Se; and solid solutions belong to indirect semicondrg:t During the transition from pure
compound to solid solutions the phonons energy wondty Eponondecreases (0.0820.068 eV), the
band gap valugg increases (2.132.15 eV).

Keywords: Thallium, Indium hexaselenodiphosphate; crystélucsure; solid solutions;
diffusion reflection spectra.
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