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To separate uranium from lanthanides in oxide 

spent nuclear fuel (SNF), a method of oxides 

metallization with metallic lithium is proposed. This 

process is carried out in a medium of molten LiCl.  

As a result, the metallized product captures 10-36wt.% 

of the electrolyte which should be removed.  

The aim of this work is to find the optimal regimes 

for distilling the trapped electrolyte from the 

metallization products. 

Samples for distillation were powders or tablets 

(4 40% porosity) of UO2 or UO2 + 5-15wt% La2O3, 

CeO2, Nd2O3 after electrolytic reduction with lithium 

in molten LiCl-Li2O (0.8-1.5wt% Li2O) mixture. 

Metallized powders or tablets were placed in 

nickel or molybdenum containers. Distillation was 

carried out in quartz tubes under continuous 

evacuation (P = 1.2 2.5 mPa) for 1-3 hours. The 

temperature was 700-900°C. The Li, U, La, Ce, and 

Nd content in metallized products and in vapor 

condensates was determined with an atomic emission 

spectrometry using an Optima 4300DV ICP-OES 

spectrometer before and after distillation.  

It was found that the main component of the vapor 

condensates is LiCl. Lithium oxide, together with 

LiCl, is practically not co-evaporated. This 

conclusion agrees with the data [1]. The content of 

rare-earth elements and uranium in condensates is 

also negligible.  

As an example, the results of several experiments 

are shown in Table 1. In accordance with our 

experimental results, the optimum temperature range 

is 780-850°C. As the temperature decreases, a share 

of the evaporated LiCl goes down. At a higher 

temperature, an undesired back reaction of metallic 

uranium oxidation to UO2 by residual lithium oxide 

occurs: 

 

U + 2Li2 2 + 4Li           (1) 

 
Table 1. The results of elemental analysis of metallized 

uranium dioxide pellets (4% porosity) after distillation of 

electrolyte from them 

t, °C 703 780 841 841 

Time, h 1 2 2.2 2.2 

Li, mg 3.76 0.132 0.055 0.093 

U, mg 249 633 473 463 

Li, wt. % 1.49 0.021 0.012 0.020 

LiCl in condensates, mg 5.1 10.5 6.6 6.7 

LiCl in condensates, wt% 57.7 98.8 99.2 98.6 

 

Thus, it is shown that 98.8-99.9% of the captured 

LiCl is removed from the metallized product under 

optimal conditions. The residual content of lithium in 

the metallized product (mainly in the form of Li2O) 

does not exceed a few hundredths of a percent. 
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