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Anorganické Fluoridové taveniny — komplexné studium spektralnych, difrakénych,
fyzikalnochemickych, termodynamickych a struktirnych charakteristik.
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Uplatnenie vysledkov projektu

Projekt bol podavany v kategdégii zakladného vyskumu, napriek tomu by ziskané vysledky
mohli ngjst’ uplatnenie v klasickych metalurgickych alebo modernych energetickych
aplikaciach, napr.v hlinikarenskom priemysle, resp. pri elektrochemickej separacii
lantanoidov.

CHARAKTERISTIKA VYSLEDKOV

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

Predmety Studia rieSeného projektu mézeme rozdelit’ do troch hlavnych oblasti: 1.) Fluoridové
taveniny na baze hlinika, kde sa sledoval vplyv necistét (Fe, Si, P) na sustavy NaF-AlIF3 a
NaF-AIF3-Al203 a vplyv kordzie draselnych kryolitovych tavenin na keramicky material.
Zistilo sa, Ze SiO2 ma negativny vplyv na elektricku vodivost’ kryolitovej taveniny. Pritomnost
AIPO4 v tychto roztavenych soliach ma naopak pozitivny vplyv na hustotu a objemové
vlastnosti. Po dlhodobych statickych koréznych testoch v rozpustenych draselnych
kryolitovych soliach, keramicky material vizualne nevykazoval vyznamnu degradaciu; 2.)
Fluoridové taveniny na baze nidbu a tantalu so zameranim na charakterizaciu zlu¢enin a na
fyzikalno-chemicku analyzu viaczlozkovych sustav. Fyzikalno-chemicka analyza sa
uskutoénila pre sustavu K2ZrF6-K2TaF7 a v systéme bola pozorovana objemova kontrakcia;
3.) Fluoridové taveniny na baze zirkonia a studium koréznej odolnosti zliatin v tychto
sustavach. Uskutocnila sa fyzikalno-chemicka analyza sustav (FLiNaK)eut-K2ZrF6 a
(FLiNaK)eut. — Na7Zr6F31. Sustavy predstavuju rezy viaczlozkovych sustav, a preto pri rtg.
analyze zatuhnutych voriek boli identifikované viaceré zlu€eniny. Korézne testy Zr zliatin

v zirkoni€itych taveninach ukazali, ze vplyv aditiv v zliatinach a zvySeny podiel K2ZrF6 v
tavenine ma pozitivny uc€inok na odolnost materialu. XPS spektroskopia bola aplikovana ako
nova metdda na identifikaciu rézne koordinovanych fluoridovych atémov na sérii zlu€enin na
baze tantalu a zirkénia - K2TaF7, K3TaF8, K3ZrF7 a Na7Zr6F31, ¢o predstavuje prienik
vysledkov z poslednych dvoch oblasti.

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

The objects of the project can be divided into three main topics: 1.) Molten fluorides based on
aluminium. The influence of impurities (Fe, Si, P) on cryolite systems (NaF-AIF3 or NaF-AlF-
Al203) and the influence of corrosion resistance of ceramic materials in the potassium
cryolite melts have been determined. It was found out that SiO2 has a negative impact on the
electrical conductivity of cryolite melt. Contrary the presence of AIPO4 in these molten salts
has a positive impact on density and volume properties. No significant degradation of the
ceramic material has been observed after the long term static corrosion tests in the molten
potassium cryolite systems; 2.) Molten fluorides base on niobium and tantalum with the
intention to characterise new compounds and to performe physico-chemical analysis of more
component systems. Physico-chemical analysis has been performed for the system K2TaF7-
K2ZrF6 and the volume contraction has been observed in the studied system; 3.) Molten
fluorides based on zirconium and corrosion resistance study of alloys in molten systems.
Physico-chemical analysis of the systems (FLiNaK)eut-K2ZrF6 and (FLiNaK)eut. —
Na7Zr6F31 has been performed. Systems represent cross-sections of multicomponent
systems and therefore several compounds have been identified after XRD analysis. Corrosion
tests of Zr alloys in Zr melts have shown positive impact of additives in alloys and higher
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content of K2ZrF6 in melts. XPS spectroscopy was applied as a new method for identification
of differently bonded fluorine atoms in serieof compounds based on tantalum and zirconium -

K2TaF7, K3TaF8, K3ZrF7 a Na7Zr6F31, which represents intersection of results of last two
topics.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
doc. Ing. Miroslav Boc&a, PhD. doc. Ing. Miroslav Boca, PhD.

V Bratislave 28. 11. 2014 V Bratislave 28. 11. 2014

" podpis zodpovedného riesitela podpis Statutarneho zastupcu prijemeu
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