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V. BimomocTi npo gucepraniio
Moga guceprariii:
Kopau TeMaTHYHHX PYyOPHK: 31.15.25

Tema guceprauii:
1. TepmoguHaMiyHi BIaCTUBOCTI pO3IJIaBiB MOTPiliHUX cuctem Si-Mn-Al, Ge-Mn-Al, Si-Ga-Y, Ge-Ga-Y Tta Al-Ga-Y

2. Thermodynamic Properties of Ternary Ge(Si)-Mn-Al, Ge(Si)-Ga-Y and Al-Ga-Y Melts.

Pedepar:

1. MeTomamu BUCOKOTEMIIEPATypHOI izonepubostiyHoi kasopumeTpii rpu 1750 K Bu3HaueHi eHTasnbii 3MilryBaHHS
pigkux cnnasiB Si-Mn-Al, Ge-Mn-Al, Ga-Y, Si-Ga-Y, Ge-Ga-Y ta Al-Ga-Y. AHasi3 KOHIIEeHTpaLiliHNX 3aJIeXKHOCTEN
NapuiajJbHUX Ta iHTETPaJIbHUX €HTAJIBIIIN 3MilllyBaHHS TI0Ka3ye, 1[0 €HEPreTUKY CIIJIABOYTBOPEHHS B LIMX MOTPIMHUX
CHACTEMaxX MOXKHA MOSICHUTH, CIIMPAKYUCh HA TEPMOJMHAMIKY CIJIaBOYTBOPEHHSI B FPAHUYHUX MOABIHUX
cucremax. Tomy iHTerpasbHi eHTanbmii, eHeprii [i66ca Ta eHTporii 3MilllyBaHHS B IUX CUCTEMAX O0yJIA TaKOX
PO3paxoBaHi 3a TEOPi€r0 acoLiaTiB 32 po3po6JIeHOIO B 1aHil pOOOTI METOIUKOIO PO3PAXyHKY €HTaJIbIIiN 3MilllyBaHHS
B IIOTPIHMX CACTEMax 3 BUKOPYCTAaHHIM IMigxopy Jlrokaca Jist Onvcy TepMOJMHAMIKY CIJIABOYTBOPEHHS Y
6araTOKOMIIOHEHTHUX CUCTEeMax. Y3roJI)KE€HHS MiXK €KCIIEPUMEHTAJIbHUMHU Ta PO3PAXOBAHMMU BeJIMYMHAMUA
IiATBEPIXY€E BUCHOBOK ITPO BifICYTHICTb criennQiyHOoi NOTPiliHOI B3aemoaii. Ha 0CHOBI po3paxoBaHuX

KOHIIEHTPALITHUX 3aJI€KHOCTEN CYyMapHOT0 BMICTy aColLiaTiB I0Ka3aHO iCHYBaHHS B LOCJIII)KEHUX PO3ILJIaBax



PO3BUHEHOTO GJIMKHBOTO MOPSAKY 32 TUIIOM XiMiUHOI CrIoJIyKU. BCTaHOBIEHO NPUAATHICTh BUKOPUCTAHUX B LIii
PO6OTi METOTiB MOJIE/TIOBAaHHS TEPMOAVMHAMIYHIX BJIACTUBOCTEN MO BCiX MOTPIMHUX CUCTEM, IO MiCTSITh [IBa P-

metanu III-IV rpyn i ogus d-meTan.

2. The mixing enthalpies of liquid Si-Mn-Al, Ge-Mn-Al, Si-Ga-Y, Ge-Ga-Y, Al-Ga-Y alloys have been measured by
high-temperature isoperibolic calorimetry at 1750 K. All investigated ternary systems are characterized by
exothermic mixing heat effects, which increase in order Ge-Mn-Al>Si-Mn-Al>Al-Ga-Y>Si-Ga-Y>Ge-Ga-Y. For all
investigated ternary systems the dependence of mixing heats with respect to concentration can be explained on
basis of thermodynamic behaviour of boundaries. That is why integral enthalpies and Gibbs free energies of mixing
in ternary Si-Mn-Al, Ge-Mn-Al, Si-Ga-Y, Ge-Ga-Y, Al-Ga-Y liquid alloys were calculated using associated solution
model. For this purpose the thermodynamic properties of Ga-Y, Al-Y, Si-Y, Ge-Y, Ge-Mn were described using the
ideal associated solution model. This model allows to describe available data on mixing enthalpies in the Ga-Y, Al-
Y, Si-Y, Ge-Y boundaries with reasonable accuracy. Also using this model the temperature dependence of mixing
heats in Ge-Mn boundarycan be expressed and the agreement between different thermodynamics studying of this
system can be found. The methodics based on approach proposed by Lukas was developed for calculation of
thermodynamic properties of ternary melts. The reasonable agreement has been found between the predicted by
the associated solution model and experimental mixing enthalpies. The methods for thermodynamic properties
modelling used in present work are valid for all ternary systems formed by two p-metals of III-IV groups Periodic
Table and one d-metal. The associate content calculated in this work testifies to presence short range order in
investigated melts.
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