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Electrolytic Characteristics of Strontium Ion
in the FLINAK Fluoride Melt
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Abstract

It was found that in the LiF-NaF-KF molten salt the electrochemical oxidation—
reduction reaction of strontium ion takes place irreversibly as the results of cyclic
voltammetry experiment using Mo working electrode. From these CV results the
diffusion coefficient and Kkinetic parameter of Sr ion in the FLINAK melt were
obtained. Also, it was confirmed that removal of Sr from the FLINAK melt was
feasible using electrolytic reduction of Sr ion on liquid lead cathode by means of
in-situ CV measurement which gives a good repeatable result. The deposit produced
by electrolytic reduction of Sr would be Sr-Pb intermetallic compound.
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Stirrer

Anode

Pb cathode lead
Crucible

Molten salt

Liquid Pb cathode
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Fig. 1 Schematic diagram of the electrolysis cell for removal of

Sr ion from spent fluoride salt.

(a) (b)

Fig. 2 Photograph of the electrodes, stirrer blade, salt sample, and
FLINAK salt in an alumina crucible after electrolysis.
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Fig. 3 Cyclic voltammogram of the Mo electrode in the pure LiF-NaF-KF
eutectic melt at 500C. Scan rate = 5, 20, 50, 200 mV - s !

Table 1 Effect of potential scan rate on cathodic peak potential (E,.) and half-peak
potential (E,z.) Sr with the Mo electrode in the LiF-NaF-KF at 500C.

Scan rate E,. Epze

[mV/s] [V] [V] " e
5 -1.661 -1.393 0.19 0.46

20 -1.699 -1.439 0.20 0.48

50 ~1.744 ~1.460 0.18 0.44
100 -1.808 1473 0.16 0.37
200 -1.914 -1.501 0.13 0.30
300 -2.030 -1537 0.11 0.26
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Fig. 4 Cyclic voltammogram of Sr ion with the Mo electrode in the
LiF-NaF-KF melt at 500C. Potential window: (a) 0~-2.0V,
(b) 0~-2.1V. Scan rate = 5, 20, 50, 100, 200, 300 mV - s !
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Fig. 5 Linear sweep voltammogram of Sr with the liquid Pb electrode in
the LiF-NaF-KF melt at 500C. Scan rate : 50 mV - s !

[ | PEE, 1BV, Phcaibods i 2

004
0o -

0l -

(AL DR

Charrent [A)

1] Ll HIO i 1] 1 HID & JEE & AL < 1.xm0
Thne [ sech

Fig. 6 Potentiostatic electro-reduction of Sr with the liquid Pb electrode
at cathodic potential, -1.8V in the LiF-NaF-KF melt at 500C.
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Fig. 7 Cyclic voltammograms before(1) and after(2) potentiostatic electrolysis
of Sr ion in the LiF-NaF-KF melt at 500°C. Scan rate : 5 mV - s *
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