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AHHOTaNus
HccnenoBanre MOCBSIIEHO H3YYCHUIO (ha30BBIX KOMILIEKCOB TpeXKoMIOHEHTHBIX ciucteM NaF-NaVOs3-Na,WO,s u
NaF-NaVO3-Na,SO4, KOMIOHEHTHI KOTOPBIX 00JaIal0T YHHKAILHBIM HA00POM (hYHKIIHOHAIIBHBIX XapaKTEPUCTHK.
Ha nauanpHOM 3Tame ObLIM MPOAHATM3UPOBAHBI OMHAPHBIC 3JICMEHTHI OrpaHeHus. B 3TUX cucreMax mpOTeKaroT
IBTEKTHYCCKUC U MEPUTCKTUUCCKUE MPOIIECCHI, 00pa3yroTcs (a3bl MPOMEKYTOYHBIX COSAMHCHUNH KOHTPYIHTHOTO
(NasFSO4) u unkonrpysutaHoro (NasFWQO4) THIIOB IUIaBIIEHHUS, a JJIs1 HEKOTOPBIX MCXOIHBIX COJICH XapaKTepPHBI
nouMopdHbIe ipeBparinenus (Hampumep, mist Na;WO4).

B mpaxtrdeckoii yacTi ONMMCaHBI PEe3yAbTAaTHl UCCIEIOBAHUS (Pa30BBIX IPEBPAICHUN B TPEXKOMIIOHEHTHBIX
cucremax. J{Js onpeneneHus KOOpAUHAT HOHBAPHAHTHBIX TOUEK M 00NacTel KpucTamm3annu (a3 NCIoIh30BaIiCh
MOJIUTEPMHUYECKHE pa3pe3bl, BRIOpaHHBIE C MPUMEHEHUEM MPOEKIIMOHHO-TepMorpaduueckoro merona (IITTM). B
IpoIecCe HKCIEPUMEHTANBHOIO HCCIEAOBAaHMS C HCIOJIB30BAHMEM MeTona TU(QepeHIIHaTbHO-TEPMUIECKOr0
ananmsa ([{TA) BBISBICHBI XapaKTEPUCTHKH HOHBAPUAHTHBIX paBHOBECHBIX cocTostHui. B cucteme NaF-NaVOs-
Na,WO4 skcniepuMeHTanbHO U3Y4eH MoJIMTepMudeckuii pazpe3 AB B nose kpuctannuzanuu NaVOs, onpeneneHsl
HAIpaBlICHUsI Ha TPOWHBIC HOHBAPHAHTHBIC TOYKHA M YCTAHOBIICHBI TOYHBIC KOOPIUHATHI TPOWHON DBTEKTHKU H
TpoiiHO# nepuTekTHkU. B cucreme NaF-NaVO3-Na;SO4 mo nommrepmirdeckoMy paspesy MN aHaJIOTHYHBIM 00pa3oM
OTIPEICNICHBI KOOPIMHATHI IBYX TPOHHBIX IBTEKTHUECKHIX TOUYCK.

DKCIIepUMEHTABHBIC TaHHBIC TIOCTYXKIIH OCHOBOM JIJIs CO3[aHUS TPEXMEPHBIX KOHIICHTPAIHOHHO-TEMITepa-
TYPHBIX MoOJeNeH (a30BBIX KOMIUIEKCOB B mporpaMMHoM obecnieueHnn KOMITIAC 3D. Ot Moaenu mo3BOJIMIHN
MOCTPOUTH U30TEPMHUYUCCKUE CEUCHHUS. AHAIN3 IKCICPUMEHTAIBHBIX 3HAYCHUH YICIbHON DHTAIBINK IJIABJICHUS
IBTEKTHIECKUX CMECEH IMOKa3all, YTO STH HOHBAPHAHTHEIE COCTABBI MOTYT OBITh YCIIEIIHO MCIIOIh30BAHBI B KAUECTBE
BBICOKOTEMITEPATYPHBIX TEINIOHOCHUTENICH, (ha30MepeX0OIHBIX TEIIOAKKYMYIUPYIONIINX MaTEPHAIOB U COCTABOB IS
pacIUIaBISIEMBIX DJICKTPOIHUTOB TSI XUMHYECKUX MCTOYHHKOB TOKA TPH YCIOBHU MPOJOJDKEHUS HCCICIOBAHUS HX
cMmeceil.
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Abstract
The study is devoted to the investigation of phase complexes of the ternary systems NaF-NaVOs;-Na,WO, and
NaF-NaV0;-Na;SO4, the components of which possess a unique set of functional characteristics. At the initial
stage, the binary boundary elements were analyzed. Eutectic and peritectic processes occur in these systems,
phases of intermediate compounds of congruent (NasFSO4) and incongruent (NasFWQO.) melting types are
formed, and polymorphic transformations are characteristic of some initial salts (for example, Na;WO).

The practical part describes the results of the investigation of phase transformations in the ternary
systems. To determine the coordinates of non-invariant points and phase crystallization regions, polythermal
sections selected using the projection-thermographic method (PTGM) were employed. In the course of the
experimental study using differential thermal analysis (DTA), the characteristics of non-invariant equilibrium
states were revealed. In the NaF-NaVOs-Na, WO, system, the polythermal section AB in the crystallization field
of NaVO; was experimentally studied, the directions toward the ternary non-invariant points were determined,
and the exact coordinates of the ternary eutectic and ternary peritectic were established. In the NaF-NaVOs;-
Na.SO, system, the coordinates of two ternary eutectic points were similarly determined along the polythermal
section MN.

The experimental data served as the basis for creating three-dimensional concentration-temperature
models of the phase complexes in the KOMPAS 3D software. These models allowed for the construction of
isothermal sections. Analysis of the experimental values of the specific enthalpy of fusion of the eutectic
mixtures showed that these non-invariant compositions can be successfully used as high-temperature heat-
transfer agents, phase-change heat-storage materials, and compositions for molten electrolytes for chemical
power sources, provided that the investigation of their mixtures is continued.
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