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Fig. 1 Schematic diagram of electrodeposition: 1—Argon gas
inlet; 2—Argon gas outlet; 3—LiCI-NaCl-KCI-TiCl, molten
salt; 4—Cathode; 5S—Anode
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Fig. 4 Schematic diagram of pulsed current vs time for

electrodeposition
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Fig. 5 The comparison of cell voltage between pulsed (n=1,

=20 min) and galvanostatic electrodeposition
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Fig. 6 Photos and SEM images of products: (a), (c) Pulsed (n=1, #=20 min) electrodeposition; (b), (d) Galvanostatic

electrodeposition
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Fig. 7 XRD patterns of products of pulsed (n=1, 7,=20 min)

and galvanostatic electrodeposition
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Table 1 Oxygen, nitrogen content of products by pulsed and

galvanostatic electrodeposition

Method of

w(0)/107° w(N)/107°
electrolysis
Pulsed 630 1500
Galvanostatic 1400 3200
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Fig. 8 SEM images of electrodeposition at different parameters: (a) =10 min, n=1/3; (b) #{~10 min, n=1; (c) =10 min, n=3; (d)
t=20 min, n=1/3; (e) #.:=20 min, n=1; (f) .=20 min, n=3; (g) ¢.=30 min, n=1/3; (h) #.=30 min, #n=1; (i) £=30 min, n=3
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Table 2  Current efficiency under different conditions

Current efficiency/%

t./min
n=1/3 n=1 n=3
10 63.1 71.9 42.4
20 57.9 87.4 32.4
30 72.1 78.1 71.5

(Galvanostatic electrolysis efficiency: 75.8%)
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Equilibrium between titanium ions and high-purity titanium

Influence of pulsed parameters on titanium electrodeposited
from LiCl-NaCl-KCI1-TiCl, molten salt

ZHANG Long, ZHU Jun, SONG Yang, LU Jian-hong, JIAO Shu-qiang

(State Key Laboratory of Advanced Metallurgy, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The pulsed electrodepositon behaviors of titanium on nickel cathode were investigated in
LiC1-NaCl-KCI-TiCl, molten salt at 550 ‘C by a molten electrolysis method using TA3 titanium plate as anode. And the
effects of pulsed electrodeposition parameters on cathode products were also investigated. The results show that the
electrochemical behavior of Ti** — Ti at cathode is a two-step diffusion-controlled process with intermediate Ti*" and Ti".
Comparing with galvanostatic electrodeposition, the products obtained by pulsed electrodeposition have higher
compactness, higher crystallinity, and lower oxygen and nitrogen contents. The parameters of pulsed electrodeposition
have important influences on the deposited products. When the electrolysis cycle time is short (#.=10 min) and the ratio of
current on/off () is higher or lower, the size of the products is smaller and the current efficiency is lower. The compact
titanium products with large grains and current efficiency of 87.4% are obtained at cathodic current density of 0.3 A/cm’
when #£,=20 min and n=1.

Key words: titanium; pulsed electrodeposition; molten electrolysis; cathode current efficiency
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