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Projekt bol podavany s chakaterom zakladného vyskumu. Napriek tomu by ziskané
vysledky mohli najst’ uplatnenie v kfu€¢ovych oblastiach priemyslu, ako napr. produkcia
kovov, energetiké aplikacie alebo korézna ochrana.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Vysledky rieSenia projektu tvoria subor unikatnych dat, ktoré kombinuju experimentalne a
teoretické pristupy na komplexné pochopenie spravania sa zmesi fluoridovych tavenin s
dérazom na fluoridy vybranych lantanoidov. Konkrétne boli Studované fazové rovnovahy,
hustota a objemové vlastnosti pre systémy (LiF-NaF)eut-LnF3 (Lh=Sm, Gd, Nd) a (LiF-
MgF2)eut-LnF3 (Ln = La, Sm, Gd, Nd) doplnené o meranie povrchového napatia a
elektrickej vodivosti pre systém (LiF-MgF2)eut-LaF3. Znalost’ teplotnej a koncentracnej
zavislosti spominanych viastnosti je nevyhnutna pre akékolvek praktické aplikacie. Z toho
vodivosti (LiIF-CaF2)eut—NdF3 a (LiF-NaF)eut—-NdF3 a meranie fazovych rovnovah
systému Na3AIF6 — NdF3 — Nd203. Zasadnym ziskanym poznatkom je, Ze pre zvySenie
rozpustnosti oxidu lantanoidu Ln203, napr. pre proces elektrolytickej vyroby kovov
lantanoidov, je potrebné do zmesi pridat’ koreSpondujuci fluorid lantanoidu. Takto je mozné
dosiahnut rozpustnost' az 46 mol % Nd203 v eutektickej zmesi (Na3AIF6 — NdF3), ¢o je
unikatny vysledok (na porovnanie rozpustnost Nd203 v zmesi LiF-NaF je na urovni
jednotiek percent). Paralelnym aspektom $tudia fyzikalnochemickych vlastnosti je aj Studium
koréznej odolnosti vybranych superzliatin (Incoloy 800H, Hastelloy- N, Hastelloy- G35 a
nehrdzavejuca ocel SS316L). Pri tomto Studiu boli simulované realne podmienky interakcie
zliatin s roztavenou eutektickou zmesou LiF-NaF-KF, pri€om bola analyzovana interakcia
zliatiny priamo s taveninou, ako aj s parami taveniny, za podmienok inertnej atmosféry, ako
aj za podmienok riadeného pridavku kyslika. Vysledky ukazali, Ze zliatiny podliehaju
rozdielnym mechanizmom korozie. Klu€ovym vysledkom koréznych testov je, Ze najvacsie
kordzne napadnutie zliatin nastava, ak je v systéme pritomny vodikovy protén.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The results of the project form a set of unique data that combine experimental and
theoretical approaches for a comprehensive understanding of the behavior of fluoride melt
mixtures with an emphasis on the fluorides of selected lanthanides. The phase equilibria,
density and volume properties for the systems (LiF-NaF)eut-LnF3 (Lh=Sm, Gd, Nd) and
(LiF-MgF2)eut-LnF3 (Ln =La, Sm, Gd, Nd) were studied supplemented by surface tension
and electrical conductivity measurements for the system (LiF-MgF2)eut-LaF3. Knowledge of
the temperature and concentration dependence of the mentioned properties is essential for
any practical applications. For this reason, more emphasis was focused on NdF3-based
systems, namely the measurement of electrical conductivity of (LiF—-CaF2)eut-NdF3 and
(LiF-NaF)eut—NdF3 and phase equilibrium measurements of Na3AIF6 — NdF3 — Nd203.
The essential obtained knowledge is that for the solubility increase of lanthanoid oxide
Ln203, e.g. for the process of electrolytic production of lanthanide metals, it is necessary to
add the corresponding lanthanide fluoride to the mixture. In this way, it is possible to achieve
a solubility of up to 46 mol% Nd203 in the eutectic mixture (Na3AIF6 — NdF3), which is a
unique result (for comparison, the solubility of Nd203 in the LiF-NaF mixture is at the level
of few percent). A parallel aspect of the study of physico-chemical properties is also the
study of the corrosion resistance of selected superalloys (Incoloy 800H, Hastelloy- N,
Hastelloy- G35 and stainless steel SS316L). In these studies, the real conditions of the
interaction of alloys with the molten LiF-NaF-KF eutectic mixture were simulated, while the
interaction of the alloy directly with the melt, as well as with their vapors, under inert
atmosphere conditions, as well as under controlled oxygen addition conditions, was
analyzed. The results showed different corrosion mechanisms of the alloys. A key result of
the corrosion tests is that the highest corrosion attack of alloys occurs when a hydrogen
proton is present in the system.
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