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AxryanbHoCcTh: M3BecTHO, uTo cuctema TiO2-Al203-SiO; siBisieTcss 0CHOBOW ISt pa3iIMYHbBIX
CTEKJIOKepaMUYECKIX MaTepUAIOB, UMEIOIIUX OOJIBIIIOE MPAKTUUYECKOE 3HAUEHHE B COBPEMEHHBIX
TEXHOJIOrusAX. MHorue marepuaibl Ha ocHOBe cucteMbl Ti02-Al203-SiO2 cuHTE3UpyOTCS WK
MPUMEHSIIOTCSI TIPH BBICOKHX TEMIIepaTypax, YTO OOOCHOBBIBACT AKTYaJdbHOCTh HACTOSILETO
uccienoBanust. Metozapl: O6pasisl B cucreme TiO2-Al;03-SiO2 ObLIH CHHTE3UPOBAHBI METOOM
WHAYKIIMOHHOW TJIaBKM B XOJOAHOM Turie. TepmoaumHamuueckue cBoicTBa cucteMbl TiO»2-
Al;03-SiO2  wuccnemoBansl  MeTtogoM  3(dy3HOHHOK — Macc-criekTpomeTpud  KHymceHa.
[Tomyuennsie TepMoAMHaMHueckue (GYHKIUU ObUIM ONTHUMU3HPOBAHBI B paMKax MOJAX0Ja
0000111eHHO penIeToYHol Teopuu accoruupoBaHHbIXx pacTBopoB (GLTAS) u comocraBneHs ¢
pe3ylnbTaTaMH pacdera C HMCIOJb30BaHHEM MONyaMmupudeckux metonoB Kenepa, Mymxuany,
Tyna, Pennuxa-Kucrepa, u meroasl BunbcoHa, OCHOBaHHBIE HA COOTBETCTBYIOIINX JAHHBIX B
NBOMHBIX cucteMax. PesynbraTthl: CenextuBHOe ucnapeHue SiO2 M3 uccieayeMbIX 00pasloB
nokasaHo npu temneparypax Bbime 1940 K. Tepmonunamuueckue cBoiictBa B cucreme TiOo2-
Al>03-SiO, B ToM unciie B cucteme TiO2-SiO2, monydeHs! B uHTepBalie Temmeparyp 1965-2012 K
U OblIM ONTHUMM3UpPOBaHbl ¢ ucnojb3oBaHueM GLTAS nis mosnydeHusl COINIaCOBAaHHBIX
KOHIIEHTPAIIMOHHBIX 3aBUCUMOCTEH aKTUBHOCTE KOMIIOHEHTOB U W30BITOYHBIX dHepruii [ mb0ca.
BeBogsl: B cucteme TiO2-Al203-SiO2 mnpu  BBICOKMX — Temreparypax HaOJIOIaluCh
MIOJIOKHUTEIbHBIE OTKJIOHEHHS] OT WACaTbHOTO TnoBeAeHHsA. CpaBHEHHWE OTHX 3HAYCHUH C
pe3yapTaTaMu MoJieupoBanus Ha ocHoBe noaxona GLTAS mo3Bonmiio nqaTh peKOMeHIaluu 1o
ONTHMAJBHBIM TIONYIMIIUPUYECKAM METOJIaM pacdera W30BITOYHON »dHepruu [ubbca B
Pa3TUYHBIX TUANa30HAX KOHIICHTPAITH.
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The TiO2-Al>03-SiO- system is known as a base for various glass-ceramic materials, which have
a great practical value in modern technologies. Many TiO2-Al.03-SiO> materials are synthesized
or applied at high temperatures. Test samples of the TiO.-Al,03-SiO; system were synthesized
using the cold crucible induction melting method. The thermodynamic properties of the TiO»-
Al>03-Si0, system were analyzed by the Knudsen effusion mass spectrometric method. The
derived thermodynamic functions were optimized within the generalized lattice theory of
associated solutions (GLTAS) approach and compared with the results of calculation using the
semi-empirical Kohler, Muggianu, Toop, Redlich-Kister, and Wilson methods based on the
corresponding data in the binary systems. Analysis results showed selective vaporization of SiO-
from the test samples at temperatures above 1940 K. The thermodynamic properties in the TiO»-
Al>,03-SiO; system including the TiO2-SiO. system were obtained in the temperature range of
1965-2012 K and were then optimized using GLTAS to obtain the consistent concentration
dependences of the component activities and excess Gibbs energies. Positive deviations from the
ideal behavior were observed in the TiO2-Al203-SiO> system at high temperatures. Comparison of
these values with the results of the modeling based on the GLTAS approach allowed for
recommendations on optimal semi-empirical methods of calculating the excess Gibbs energy in
varied concentration ranges.



