1656 % & W % 76 4 (1990) F108

© 1990 ISLI
111111111111417111 N = - .
® X LiCI-KCl dt @@/ ic 817 %
111111117211111111 . = —
Ti B O BAR I
AR EST - AT )L IEE*2
Electrode Reaction on the Electrolysis of Titanium in LiCl-KCl
Eutectic Melt
Hidenori KuMa, Koin ITO and Masahiro KAWAKAMI
Synopsis :

Cathodic reduction of Ti ions and anodic oxidation of Cl ion were investigated in LiCl-KCl eutectic melt.
The experiments were carried out under argon atmosphere at higher temperature than 500°C with addition
of TiCl; and/or Ti chips. The results are summarised as follows.

Two waves on linear sweep voltammograms were observed when TiCl; was added to the melt. The first
reduction wave appears at the potential near —0.6V, and is attributed to the step of Ti*" — Ti*". The
second reduction wave appears at — 1.1V corresponding to the step of Ti2" — Ti%. Reduction rate of
Ti%2* — Ti® was proportional to concentration of Ti2*. The reduction potentials at which Ti®* — Ti?* and
Ti2* — Ti® reductions take place are in good agreement with the theoretical ones calculated from the
thermodynamic data. The oxidation of C1 ~ — Cl° takes place at + 1.0V which corresponds well to the

theoretical oxidation potential.
titanium metal, by EPMA analysis.

Electrodeposit at — 1.2V in the melt containing Ti® " was found to be

Key words : molten salt ; titanium ; electrodeposit ; reduction potential ; oxidation potential.
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Fig. 1. Experimental apparatus.
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Fig. 2. Electrolytic cell.
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Fig. 3. Effect of purification on cathodic polar-
ization curves in LiCl-KCl eutectic melt.
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Fig. 4. Cathodic polarization curves of Ni in
LiCl-KClI eutectic melt containing Ti®*.
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Fig. 5. Magnification of Fig. 4 near —0.6V.
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Fig. 6. Cathodic polarization curves of Ni in
LiCI-KCI eutectic melt containing Ti%".
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Fig. 7. Effect of Ti2" concentration on cathodic
polarization curves in LiCl-KCl eutectic melt.
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Fig. 9. Effect of sweep rate on cathodic polariza-
tion curves in LiCl-KCl eutectic melt containing
Ti*.
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Fig. 10. Cyclic polarization curves of Ni in
LiCI-KClI eutectic melt containing Ti%*.
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Photo. 1. Scanning electron micrographs of electrodeposited titanium at constant

potential —1.2V (vs. Ag/Ag+(0.1)).
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