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Preparation of titanium alloy by direct reduction of
Ti-bearing blast furnace slag

Z0U Xing-li, LU Xiong-gang

(Shanghai Key Laboratory of Modern Metallurgy and Materials Processing, Shanghai University, Shanghai 200072, China)

Abstract: The TixSiy alloy was prepared by solid oxygen-ion membrane(SOM) process from Ti-bearing blast furnace slag.

The Ti-bearing blast furnace slag powders sintered at 1 150  for 2 h were used as the cathode, and the carbon-saturated

liquid copper loaded in zirconia tube was used as the anode, which were electrolyzed in a molten CaCl; at 1 100

with a

potential of 3.5-4.0 V for 2—8 h. The products were analyzed by SEM, EDX and XRD. The results show that Ti-bearing

blast furnace slag is electrochemically reduced to TixSiy alloy in molten CaCl,, and the calcium, magnesium and

aluminum are completely removed during electrolysis.
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Table 1 Chemical component of Ti-bearing blast furnace slag
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Fig.2 XRD pattern of sintered Ti-bearing blast furnace slag
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Fig.4 SEM images of cathode pellets after electrolyzed for different times: (a) 2 h; (b) 4 h; (c) 6 h; (d) 8 h
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Fig.5 SEM images and EDX spectra of cathode pellets after electrolyzed for different times: (a), (2”) 2 h; (b), (b”) Cubical particle
shown in Fig.5(a); (¢), (¢’) 8 h
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Fig. 6 XRD patterns of cathode pellets deoxidized at different potential for different times: (a) At 3.5 V; (b) At4.0 V

2 EDX
Table 2 EDX results of cathode pellets after electrolyzed for different times
Moral fraction/% Mass fraction/% Mass fraction/%
Sample
Ti Ca (6] Si Ti Ca o Si Mg Fe Al Mn
Fig5.(a) 2.74 3.03 62.22 0.00 6.05 5.60 45.90 0.00 1020 291 18.91 0

Figd.(b)  31.76  28.87 39.37 0.00 4599 3497 19.04 0.00 0.00 0.00 0.00 0
Fig5.(c)  69.80  0.00 0.00 30.17 57.57 0.00 0.00 42.43 0.00 0.00 0.00 0

6 (Ca(Mg,Al)(S1,Al)20¢) [11-13]
CasMg(Si04); (AlsMgs)(AlsSiz)020 MgALO4
CanAl1403;
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Fig.7 Ti-Si alloy phase diagram
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Table 3 Decomposition voltage of oxides in Ti-bearing blast
furnace slag at 1 100
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