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Abstract: Fluoride volatility method is regarded as a promising advanced pyrochemical repro-
cessing technology, which can be used for separation and recovery of uranium from spent
fuel. The fluorination of UF, by F, to produce UF; in KF-ZrF, (x =42%-58%, FKZr) has
been investigated. In this study, the Fourier transform infrared spectroscopy (FTIR) was
used for in-situ monitoring of fluorination process. The product of fluorination, UF;, was
collected by the multi-stage condensation. After the fluorination, the uranium mass fraction
in the molten salt is below 2. 5X10° %, the UF, conversion rate is higher than 99. 9% and
the product recovery is above 90%. The results show that the fluorination process, and the
in-situ monitoring of process by FTIR are feasible. In addition, the study also show that the

fluorination has high decontamination efficiency for UF; product, and the decontamination
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factors for alkali metals and rare earth elements are 10° to 10°.

Key words: molten salt; UF,; fluorination; KF-ZrF,
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Fig.1 Process flowsheet of fluorination in molten salt
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Table 1 Results of fluorination in molten salt

No. wo (U / % ¢/min w(U) /% U B/ % v(UF)/(g+h™D)
1 6. 47 113 7X107* =>99.9 2. 60
2 2.43 62 5X10* >99.9 2. 04
3 2.94 53 25 X104 >99.9 2. 15

4 FKZr-UF, & IRALHET () J5 (b) ST 5
Fig. 4 Appearance of FKZr-UF,

before(a) and after(b) fluorination
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Table 2 Condensate recovery of fluorination test product

MR U A aD WHHETE /g

No. Am/g o B CR /%
wo (U)/ % /% (LA U3
1 6. 47 7X104 3.42 3. 10 91
2 2.43 5X10 ¢ 1. 34 1. 26 94
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Table 4 Concentrations of simulated fission product elements
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RF TR
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