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V ¢om vidite uplatnenie
vysledkov tohto projektu:

VysledKky sa uplatnia pri vyskume moZnosti pouZitia elektrochemickej separacie pri
prepracovani vyhoreného jadrového paliva.
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Charakteristika vysledkov

| Evidenc¢né ¢islo: APVT-20-000204 |

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

V ramci projektu sa namerala rozpustnost’ oxidu lantanitého vo fluoridovych taveninach, ktora doteraz nebola
vobec znama. Termodynamickym rozborom sa preverila rozpustnost’ fluoridu lantanitého ako i fluoridov uranu
a pluténia.

Elektrochemické Studium sa zameralo najmi na sprivanie sa oxidu a fluoridu lantanitého v tavenine LiF
a eutektickej zmesi LiF — CaF,. Z vysledkov vyplyva, Ze na ,inertnych“ kovovych elektrodach (Mo, W) sa lantan
neda vylucit, je treba pouZzit’ kovové materiily, na ktorych sa lantan vylucuje s depolarizaciou (Ni, Cu). Na
takychto elektrodach sa lantan podarilo vylucit.

Pri elektrolytickom vylu€ovani sa lantin s vy§Sou pridovou Gcinnost'ou a vy$$im separa¢nym faktorom podarilo
vylidit’ z fluoridu lantanitého. Pri pouziti eutektickej zmesi LiF — CaF, sa vo vyli¢enom depozite nachadzalo aj
urdité mnoZstvo vapnika, pretoZe vylucovaci potencidl vapnika a lantdnu je vePmi blizky. Z RTG mikroanalyzy
depozitu vyplyva, Ze pri pouziti fluoridu lantanitého ako zdroja lantinu, sa vapnik vylucuje aZ na povrchu
vyliceného lantanu. Je délezité elektrolyzu prevadzkovat’ v potenciostatickom reZime, kde sa pocas celej doby
elektrolyzy udrziava konstantné napiitie.

Porovnanie elektrochemickych potencialov lantanoidov a aktinoidov ako ivypofet E — pO* Pourbaixeho
diagramov naznacuje, Ze priama katodova separacia lantanoidov od aktinoidov nebude pravdepodobne mozZna,
pretoZze aktinoidy sa budu vyluéovat’ skér. Ovel’a schodnejsi sposob bude kombindcia redukcie a extrakcie
vSetkych zlozZiek jadrového paliva do kvapalného kovu (napr. zmes Cd-Li alebo Bi-Li) s naslednym anédovym
rozpustanim, pri¢om sa do taveniny dostanu Ziadané aktinoidy. TaktieZ je vhodnejSie pouzit’ fluoridy ako oxidy
lantanoidov a aktinoidov.

Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - anglicky:

A solubility of lanthanum oxide (III) in fluoride melts was un-known up to now and therefore it was measured
in the beginning of the project. The solubility of lanthanum, uranium and plutonium fluoride, respectively, was
checked out by thermodynamic analysis.

An electrochemical study was focused especially on the behaviour of lanthanum oxide and lanthanum fluoride in
the melt of LiF and eutectic mixture LiF-CaF,. One can conclude from the obtained results that so called “inert”
metal electrodes (Mo, W) are not allowing lanthanum deposition; just metal materials (Ni, Cu) allowing
lanthanum depolarization are appropriate for the metal deposition from the melts. On these electrodes,
deposition of lanthanum was done.

Lanthanum electrodeposition with higher current efficiency and separate factor was reached with the usage of
lanthanum fluoride. Certain amount of calcium was found out in the deposit with the usage of eutectic mixture
LiF-CakF,, the reason is close deposition potential of lanthanum and calcium. When LaF; was used as a source of
lanthanum, EDX proved that calcium is deposited only on the surface of the deposited lanthanum species. The
electrolysis should be realised under potentiostatic regime keeping the voltage constant during electrolysis time.
Comparison of both electrochemical lanthanides and actinides potentials and calculation of E-pO* Pourbaix
diagrams indicate that direct cathodic separation of lanthanides from actinides is not most likely because of
earlier actinides deposition. More promising way is a combination of reduction and extraction of all metal
components of the nuclear fuel into the liquid metal (e.g. Cd-Li or Bi-Li) followed by anodic dissolution what
enables separation of actinides. It is recommended to use the fluorides of lanthanides and actinides instead of
oxides.
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