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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK: 29.19

Tema guceprauii:
1. ®i3uko-XiMiuHi BJIACTUBOCTI TEPMOEJIEKTPUYHNIX HAHOKOMIIO3UTIB Ha OCHOBI c11osyK [V-VI.

2. Physical and chemical properties of thermoelectric nanocomposites based on compounds IV-VL.

Pedepar:

1. TlepcieKTMBHYUM HaNPSIMKOM ONTUMi3allil BIACTUBOCTEN IIJIIOMOYM TEJYyPUAY € CTBOPEHHSI HAHOKOMIIO3UTHUX
CTPYKTYp. Y po6OTi HOCiIKEHO KOMIIEKC Bi3NKO-XiMiYHUX BJIACTUBOCTEN KOMIIO3UTHUX TEPMOEIEKTPUIHUX
marepiajiB Ha OCHOBI MiKpOJUCIIEPCHOTO IIJIIOMOYM TeJIypUAY Ta HAaHOAUCIIEPCHUX o6aBok ZnO, TiO2, SiO2, Ag i
MmikpogucnepcHoro CdTe. [TokazaHo, mo go Temeparypu =500 Ky 6e310MilIkoBOMY IIIOMOYM TeNypuIi Ta
HaHOKOMITIO3UTaX Ha Or0 OCHOBI ey1eKTPO(i3suyHi BIaCTUBOCTiI BU3HAYAIOTHCS IIPUIIOBEPXHEBUM IAPOM P-THUIY
MIPOBITHOCTI, a IPY BUILIMX TEMIIEPATypax — BJIACHOIO IPOBiAHICTIO. BCTaHOBJNIEHO, 10 KiHETUYHI BJIACTUBOCTI HOCIiB
CTPYMY Y KOMIIO3UTHUX 3Pa3Kax OTPUMAaHUX METOLOM IIPECYBaHHS IIOPOLIKY 3yMOBJIEH] pO3CilOBaHHSIM Ha
AaKyCTMYHUX (POHOHAX Ta TEPMOEJIEKTPOHHOIO €MicCi€lo HOCIiB Ha Mexkax 3epeH. JleryBanns PbTe cypmoro
MIPU3BOIUTH [0 3MEHILIEHHS BIUIMBY JAHOTO MEXaHi3My, Yepe3 MacuBallilo TOBEPXHEBUX Ae(eKTiB Ta

HECKOMIIEHCOBAHUX €JIEKTPOHIB aTOMaMU JAOMIIIKU. BCTaHOBJIEHO, IO y BUNAAKy HAHOKOMIIO3UTHUX MaTepiasliB



PbTe/ZnO, PbTe /TiO2, PbTe /Ag BinOyBaeThCsl aKTUBHA B3aEMOJIisl IOBEPXHEBUX aTOMiB 6a30BOT0O Ta JOMIIIKOBOTO
mMarepiaiB, BHACJIiJOK SIKOI aTOMU OMIIIKOBUX MaTepiaiB AudYyHAYIOTh BIJIN6 6a30BOTO 3MiHIOIOUY, 30KpEMA,
XOJIJIIBCbKY KOHLIEHTPALIil0 HOCIIB Ta IapaMeTp €JIEMEHTapHOI KOMipKHU. JIiIOKCH], KPEMHIIO Ta TEJypUT, KaIMilo €
MEHII €JIEKTPUYHO aKTUBHUMU 0OABKaMHU, i 330€311e4yI0Th MOXKJIMBICTD OiIbIl HE3aJIe5KHOI Morpikaii

eJ1eKTPOPi3niHUX i TennoQPi3nIHNUX BIACTUBOCTEN MaTepiay.

2. A promising way of optimizing the plumbum telluride (PbTe) properties is producing nanocomposite structures.
This research describes a complex of physical and chemical properties of composite thermoelectric materials
consisting of microdispersed plumbum telluride and nanodispersed mixtures of ZnO, TiO2, SiO2, Ag and
microdispersed CdTe. Also this research includes nanocomposite structure descriptions and dependencies
between temperature and thermoelectric parameters (specific conductance, Zeebeck coefficient, thermal
conductivity) for them.Research states that under (473-523) K clear lead telluride and its nanocomposites have
electro physical properties of p-type semiconducting in near surface layer while in higher temperatures its own
conductivity grows. Kinetic properties of charge carriers in composite samples, produced by pressing powder, are
caused by acoustic phonon scattering and thermionic emission of charge carriers on grain boundaries.
Nanocomposites PbTe/ZnO, PbTe /TiO2, PbTe/Ag gave evidence of active interactions between of base and
impurity materials. Atoms of impurity materials diffuse deeply into basic material influencing its properties. Silicon
dioxide and cadmium telluride are less electrically active additives, and provide the possibility of more
independent modification of the electro physical and thermo physical properties of the material.
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