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Moga guceprariii:
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Tema guceprauii:

1. ®i3uko-XiMiuHi 3aKOHOMIPHOCTI Pa30BUX [IEPETBOPEHb Ta BIACTUBOCTI CTOIIIB IOTPiliHOI cucTemu
CdTe-ZnTe-MnTe

2. Physical and chemical regularities of phase transitions and properties of CdTe-ZnTe-MnTe ternary system

Pedepar:

1. Inceprariist Ha 30OOYTTSI HAYKOBOTO CTYIEHS KaHIWTATa XiMiYHMX HayK 3a crenjanbHicTio 02.00.21 - Ximis
TBEPJOro Tina (xiMiuHi Hayku). - YepHiBelbKuil HaljioHaNbHUH yHiBepcuTeT iMeHi FOpis GenbkoBuya, YepHisblij,
2022. Iucepranis npucBsyeHa BUBYEHHIO (pa30Bux nepetsopeHs B cucrteMi CdTe-MnTe-ZnTe 3i croponu CdTe Ta
IOCJIiIPKEHHIO BlIacTUBOCTEN MOHOKpUCTaliB Cdl-x-yMnxZnyTe (x=0.05 - 0.30, y = 0.05-0.15). MeTomom
IvdepeHLiaJbHOTO TEPMIYHOTO aHai3y NOCIiIKeHO TapaMeTpy TOIJIeHHSI Ta KpycTasisanii cromis ckiany Cdl-x-
yMnxZnyTe (x=0.10 - 0.30, y = 0.05-0.15). BctanoBsieHO, 1110 3 MifBUIIEHHSIM KOHLeHTpalii MnTe y BUxinHux
cronax Biz 10 7o 30 %, Temneparypa ro4atky e(peKkTy TOIJIEHHS CTOIIB (COJifyC CUCTEMU) Ma€ TEHAEHIIIO 10
3HIDKEHHS, Y TOH 4Yac 30iybmenHs BMicTy ZnTe y cTonax Npu3BOIUTE A0 MiABULLEHHS TEMIIEPATYPH [IOYATKY
eeKTy TOIJIeHHS JOCIIiIpKyBaHUX 3pa3KiB. BupomeHo cepito moHokpucTtaniB Cdl-x-yMnxZnyTe (x=0.05 - 0.30,y =



0.05 - 0.15). JocnizKeHo KiybKiCHUI pO3IMO/in BKparaeHb pyroi ¢pasu y BUPOLIEHUX 31UTKax. Ha 0CcHOBI
PE3yJIbTaTiB PEHTT€HHOCTPYKTYPHUX OCIiIKEHb BU3HAUYEHO, 1[0 3HAYE€HHS CTAJIOl I'PATKU NOCJi)KYBaHUX 3JIUTKIB
Cd1-x-yMnxZnyTe (x=0.05 - 0.30, y = 0.05-0.15) miniitno smenmyeTnes Bif 6,43(1) A no 6,37(5) A 3i 36inbmennam
KOHLeHTpauii Mn Ta Zn. Y pe3y/bTaTi IPOBEAEHNX ONTUYHUAX BUMiPIOBaHb BCTAHOBJIEHO, IO BEJIMYMHA ITUPUHU
3aboponeHoi 30Hu KpucrtaiiB Cdl-x-yMnxZnyTe (x=0.05 - 0.30, y = 0.05 - 0.15) niHiliHO 3pocTae i3 36inbIeHHIM
BMmicTy MnTe Ta ZnTe. BuBueHHs Ipupoau NOMiHYI0UMX HOCIiB 3apsny y Kpucrtanax Cdl-x-yMnxZnyTe 3a pisHux
TEeMIIEpPaTyp [10Ka3ajHu, IO CIIOCTEPIiraeThCs MiABUILIEHUI BMICT B KpUCTasax BakaHCii Metaiy. Kito4osi cioBa:
cucrema CdTe-MnTe-ZnTe, [ITA, Temneparypa TOIJIEHHS], TEMIIepaTypa KpucTaisalii, 06’eMHa 4acTKa TBEPAOI
dasu, gazosi nepetBopeHHs], MoOHOKpUcTanu Cdl-x-yMnxZnyTe, XRD - aHasi3, BUCOKOTEMIIEPATYPHi eJIeKTPUYHi

BUMIpPIOBaHHS, TOUYKOBI 1eDEeKTHU.

2. Thesis for obtaining the scientific degree of candidate of chemical sciences in the specialty 02.00.21 - Solid State
Chemistry (chemical sciences). - Yuriy Fedkovych Chernivtsi National University, Chernivtsi, 2022. The thesis is
devoted to the study of phase transitions in the CdTe-MnTe-ZnTe system from the CdTe side and experimental
investigation of the properties of Cdl-x-yMnxZnyTe single crystals (x = 0.05 - 0.30, y = 0.05-0.15). The differential
thermal analysis (DTA) method was used for investigation of the melting and crystallization kinetic parameters of
Cd1-x-yMnxZnyTe alloys (x = 0.10 - 0.30, y = 0.05-0.15). It was found that the changing of the MnTe content from
10 to 30 mol. % decreases a melting temperature from 1367 + 1 K to 1358 + 1 K (for Cd0.95-xMnxZn0.05Te, x=0.10 -
0.30), from 1363 + 1 K to 1360 + 1 K (for Cd0.90-xMnxZn0.10Te alloys, x=0.10 - 0.30), from 1378 + 1 K to 1370 + 1 K for
Cd0.85-xMnxZn0.15Te alloys (x=0.10 - 0.20). The ZnTe content increasing led to an increase in the melting
temperature of the samples from 1358 + 1K to 1375 + 1 K. The activation energies of melting and crystallization
processes for Cdl-x-yMnxZnyTe alloys under different conditions are established. The dependence of the
logarithm of the preexponential factor on the activation energy of melting process for Cdl-x-yMnxZnyTe (x=0.10 -
0.30,y = 0.10 - 0.15) melts has a linear behavior and corresponds to the compensation effect. The values of the
activation energy Ea for crystallization process of Cdl-x-yMnxZnyTe melts (x = 0.20 - 0.30, y = 0.05 - 0.15) are 380
- 820 kJ /mol and are commensurate with the activation energies of the crystallization process of pure CdTe and
alloys of CdTe-In systems. This means that the dominant role in crystallization processes of these alloys belongs to
the structure centered on the role of CdTe bonds. These results are in good agreement with previously published
results concerning melting and crystallization processes for CdTe-based melts. Based on the obtained differential
thermal analysis data, Cd1-x-yMnxZnyTe single crystals (x = 0.05 - 0.30, y = 0.05 - 0.15) were grown by the vertical
Bridgman method. The structural perfection of the crystals decreases with increasing ZnTe content. This is due to
the fact that the process of growing ingots with 15% ZnTe requires higher growth temperatures (Tmelt(ZnTe) =
1568 K). It is also interesting that the presence of twins is not observed in all grown ingots. Only Cd1-x-yMnxZnyTe
(x=0.20, 0.30 and y = 0.05, 0.10) crystals are single-grain with large number of twins. Our date is in agreement
with the analyses the morphology and crystallography of twins in Cdl-xMnxTe (x=0.2 and x = 0.35) crystal. Thus,
0.05 and 0.10 mol. % of Zn has no influence at twins formation in process of Cdl-x-yMnxZnyTe (x = 0.20, 0.30 and
y = 0.05, 0.10) crystals growth. The typical IR microscope images of all as-grown crystals show that the size of Te
inclusions was about 5-20 om in all samples. But the Te inclusions in some ingots were distributed across the entire
plane of the crystals uniformly, while in the other ingots Te precipitates show evidently tendency to ordering in
quasi parallel lines and stacking faults formation that can be caused by lateral mechanism of the crystal growth.
According to XRD-analyses the value of the lattice constant of the Cdl-x-yMnxZnyTe ingots (x = 0.05 - 0.30,y =
0.05-0.15) linearly decreases from 6.43(1) A to 6.37(5) A with increasing MnTe and ZnTe concentration. By
measuring the transmission spectra, it was determined that the band-gap of the grown semiconductor crystals
linearly increases with an increasing amount of MnTe and ZnTe. According to the results of the high temperature
Hall-effect investigations, it was found that the lattice of grown Cdl-x-yMnxZnyTe crystals is unstable and its
stabilization is achieved by holding the samples for several hours at 873 K-973 K. The study of the nature of the
dominant charge carriers in the investigated ingots at different temperatures showed that there is an increased
content of metal vacancies in these crystals. Keywords: CdTe-MnTe-ZnTe system, differential thermal analysis
(DTA), melting temperature, crystallization temperature, solid phase (clusters), phase transitions, Cd1-x-



yMnxZnyTe single crystals, XRD-analyses, high-temperature electrical measurements, point defects.
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