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Abstract: Titanium metal was prepared by electrolysis of high titanium slag in CaCl, molten salt under
a high-purity argon atmosphere. The relationship between forming pressure and porosity of cathode
sheet as well as the influence on the electrolysis process were studied. The phases and microstructures
of the cathode sheet and that after electrolysis were characterized by XRD and SEM. The results showed
that the forming pressure had a direct influence on the porosity of the cathode sheet, which decreased
with the increase of the forming pressure. The porosity of the cathode sheet directly affected the elec-
trode deoxidation process, and an appropriate porosity was beneficial to the formation of intermediate
product CaTiO; and the increase of the electroreduction rate. The porosity of the cathode pressed by
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4 MPa is 34.79% when sintered at 1 050 °C for 2 h, and the oxygen content of the product is reduced to
1.75% and titanium content is 95.72% when electrolyzed for 12 h, which shows a better electrochemic-

al performance of the cathode sheet.

Key words: titanium metal, high titanium slag, molten salt electro-deoxidation method, forming pres-
sure, cathode structure, porosity, electrochemical performance
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Table 1 Chemical compositions of the high titanium slag %
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Fig.1 Schematic diagram of the electrolysis cell
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(a) 2 MPa; (b) 4 MPa; (c) 6 MPa; (d) 8 MPa
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Fig.2 SEM images of the cathodes under different molding pressure
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Fig. 3 Plot of the cathode porosity and density as a func-
tion of the forming pressure
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Fig. 4 SEM images of the cathodes sintered at 1 050 °C at different pressures
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Fig. 5 XRD spectra of the cathode products under different pressures
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Fig. 6 SEM images of the cathode products at different pressure
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Table 2 Chemical composition of the cathodes after elec-
trolysis under different pressure
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Fig. 7 The current-time curve under different molding
pressures
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Fig. 8 Plot of the change of Gibbs free energy and standard electrolytic voltage with temperature
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