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Treatment of fuel debris by selective fluorination and molten salt electrolysis
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For stabilization of fuel debris at Fukushima Daiichi power plant accident, basic
experiments of selective fluorination and molten salt electrolysis have been performed. To separate
between uranium and zirconium without vaporization of uranium by fluorination, solid solution should be
fluorinated by hydrogen fluoride gas at less than 400 oC, so that uranium would be selectively
fluorinated into uranium tetrafluoride. And then, uranium can be dissolved into molten fluoride salt and
electroreduced by electrolysis. To avoid fluorination of zirconium, pre-treatment of hydrogen reduction
is not suitable. Even pre-treatment of oxidation would be effective to avoid zirconium fluoride
vaporization at higher temperature.



mg
Fig.1

HF

deges

bubbl thermdeouple gasinlet

(@039 —{|
in Ni pan
Electric furnace outlet

HFges or —
HeS%F, _| n [\ 5

gas @ @
Oml/min I—@j \—, I
Ar 4omi/min~ | o C Ma&*m\l
control lers

Rotary <= | 1
vacuum
pump u @IMRAM, Tohoku Univ. u

Fig.1 Fluorination equipment.
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Fig. 2 TG-DTA results of fluorination using HF
gas.
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Fig. 3 X-ray diffraction patterns (Cu Ka) of
fluorination products of ZrO, by (a) F, and (b)
HF gases for 2 h.
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Fig. 4 Weight increase ratio of fluorinated

products of Us;Og and ZrO, by using F, or HF
gas.
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Akatsuka, “‘Pyrochemical treatment of fuel
debris using selective fluorination and molten salt
electrolysis: Fluorination behavior of zirconium
oxide” Bulletin of Research Laboratory for
Nuclear Reactors, 38, 11 (2014).
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