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1. Oco6aMBOCTI KOHIIEHTPALIHUX 3aJI€SKHOCTEN BJIACTUBOCTEN B TBEPAUX PO3YMHAX HA OCHOBI

HalliBIIPOBiIIHUKOBUX CIIOJYK [V-VI

2. Peculiarities of concentration dependences of properties in solid solutions based on IV-VI semiconductor
compounds

Pedepar:

1. lucepTaiiio IpuCBIYEHO AOCIIKEHHIO 3aJIEXKHOCTEN CTPYKTYPU, MEXaHIYHMX, | TEDMOEJIEKTPUYHUX
BJIACTUBOCTEM BiJl CKJIaly HEJIETOBAHUX TBEPIYX PO3UMHIB Ha OCHOBI CIIOJIYK [V-VI 3 METOIO BUSIBIIEHHS
0CO6JIMBOCTEN, [10B'I3aHUX i3 B3a€MO/Ii€10 aTOMIB IOMIIIKKA MIX CO0O0I0, 3 OCHOBHUMU aTOMaMU KpPUCTaJly Ta
nedextamu HectexiomeTpii. B cuctemax PbTe-PbSe, PbTe-Bi2Te3, PbTe-CulnTe2 npu BMicTi fomimmku g0 ~ 1.0
MOJ1.% BIIEPILIE CIIOCTEPESKEHO KOHLEHTPALiliHI aHOMaJlii CTPYKTYPHUX i TEPMO-€JIEKTPUYHUX BJIACTUBOCTEM, 110
IIOB'S3y€THC i3 iICHYBaHHSM I1€PEXO/IiB IEPKOJIALIMHOTrO TUIIY Bifl PO3YMHEHHUX 10 KOHLIEHTPOBAHUX TBEPIUX
po3zuuHiB. Pi3ke 36inbl1€HHS KOHPIrypauiiiHoi eHTpomnii Npu BBEJEHHI NePIIUX MOPLii JOMIIIKY IPUBOAUTD 10
CKJIQJIHUX MEXaHi3MiB 1e(eKTOYTBOPEHHS B 00J1aCTi pO3YMHEHUX TBEPAUX PO34MHIB, Pi3KO 3MEHIIYEThCS

PYXJIMBICTBb HOCIIB 3apsiy Ta rpaTKOBA TEIJIONPOBIIHICTb, @ HeUTpabHi ciosyku Bi2Te3 i CulnTe2 craioTsh



€JIEKTPUYHO aKTUBHMMU. BCTaHOBJIEHO, 10 B KOHLEHTPOBaHUX po3unHax PbTe-PbSe i PbTe-Bi2Te3
CIIOCTEPIraeThCsl OCLUUIIOIYUI XapaKTeP i30TEPM BJIACTUBOCTEH, IO CBIIYUTD IIPO peasisalliio y CUCTEMI
MIPOMIXKHUX CTaHiB 3 PI3HUM XapaKTepOM ITPOCTOPOBUX Kopessiuiil. B cucremax PbTe-Bi2Te3 i PbTe-CulnTe2
BUSBJIEH] TAKOX KOHLIEHTPaLilHi aHOMaJlii, HaSBHICTb SIKUX IOB'A3Y€EThCA i3 JOCATHEHHAM "TIOPOTY
KOMIUIEKCOYTBOPEeHHS". [I0Ka3aHo, 10 HASIBHICTb BiAXWILy Bif CTEXIOMETPIl CYTTEBO BILUIMBAE HA XapaKTEP
3aJIeXKHOCTEN BJIaCTUBOCTEH BiJl CKJIafy B 06J1aCTi PO3UMHEHUX TBEPIUX PO3UMHiB. HEMOHOTOHHUI XapakTep
3aJIEXKHOCTEN BJIACTUBOCTEN BiJl CKJIAJy, BIJIUB Ae(EKTIB HECTEXiOMETpii Ha XapaKTep 3MiHM BIaCTUBOCTEN IIPU
JIeTyBaHHI CJIi[i IPUHAMATH [0 yBaru pu po3po6iii HOBUX TEPMOEJIEKTPUYHUX MaTepiajliB Ta MPOTHO3yBaHH] iX
XapaKTePUCTHK.

2. The thesis is devoted to studying the dependences of structure, mechanical and thermoelectric properties on
the composition of undoped solid solutions based on IV-VI compounds with a view to revealing peculiarities
associated with the interactions of impurity atoms among themselves, with host crystal atoms and non-
stoichiometry defects. For the first time, in the PbTe-PbSe, PbTe-Bi2Te3 and PbTe-CulnTe2 systems,
concentration anomalies of structural and thermoelectric properties at impurity concentrations below ~ 1.0 mol.%
were observed and attributed to the existence of percolation-type transitions from dilute to concentrated solid
solutions. A sharp increase in configurational entropy under the introduction of the first portions of impurity leads
to complex mechanisms of the defect formation in the dilute solid solution region; charge carrier mobility and the
lattice component of thermal conductivity decrease drastically, and the initially neutral compounds Bi2Te3 and
CulnTe2 become electrically active. It is established that in concentrated PbTe-PbSe and PbTe-Bi2Te3 solid
solutions, isotherms of properties exhibit an oscillatory behavior, which is an evidence for the realization of
intermediary states in the system with different types of space correlations. In the PbTe-Bi2Te3 and PbTe-
CulnTe2 systems, concentration anomalies are observed, whose presence is attributed to the reaching of the
"complex formation threshold". It is shown that the existence of a deviation from stoichiometry significantly
affects the behavior of the dependences of properties on composition in dilute solid solution region. The non-
monotonic behavior of the concentration dependences of properties, the influence of non-stoichiometry defects
on the character of change in properties under doping should be taken into account when developing new
thermoelectric materials and predicting their characteristics.
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