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Table 1 Trace element contents of calcined coke (mass
fraction, 107)
Na Ni Ca Si v Al Mg

370 210 570 500 480 730 100
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Fig. 1 Schematic diagram of anode electrolysis experimental
installation: 1—Graphite tube; 2— Graphite curcible; 3—
Corundum crucible; 4—Carbon anode; 5—Bath; 6—Alumina

cathode; 7—Cathode tube
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Fig.2 Effects of TiO, content on residual rate in CO, and air
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Fig. 3 SEM images and EDS spectra of TiO,-containing
carbon anode: (a) Cross-sectional microstructure SEM image;

(b) EDS results

w2 NN TIO, SRFHAKIY EDS &R
Table 2 EDS results of TiO,-containing carbon anode (mass
fraction,%)
C (0] F Na Al Si
86.30 8.32 1.23 0.37 0.34 0.28

S Cl K Ca Ti
2.21 0.15 0.22 0.13 0.45
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Fig. 4 XRD pattern of TiO,-containing pitch coke
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Fig. 5 Appearance of TiO,-containing carbon anode: (a)

Before electrolysis; (b) After electrolysis
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Fig. 6 Relationship between voltage and electrolysis time
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Fig. 7 SEM images of initial aluminum and after electrolytic aluminum: (a) Initial aluminum SEM image; (b) Partial enlargement

of initial aluminum; (c) Electrolytic aluminum SEM image; (d) Partial enlargement of electrolytic aluminum
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Preparation of low titanium aluminum alloy by
direct reduction of TiO,-containing carbon anode

LI Zhi-ying" %, ZHANG Nian-bing*, WEN Liang-ying'

(1. College of Materials Science and Engineering, Chongqing University, Chongqing 400044, China;
2. College of Materials and Metallurgy, Guizhou University, Guiyang 550003, China;
3. College of Material and Civil Engineering, Guizhou Normal University, Guiyang 550025, China)

Abstract: The low titanium aluminum alloy was prepared by molten salt electrolysis process using TiO,-containing
carbon anode. The residual rates of TiO,-containing carbon anode in CO, and in air atmosphere were tested, respectively,
the TiO,-containing pitch cokes were tested by XRD, the morphology and composition of TiO,-containing carbon
anode, initial aluminum and after electrolytic aluminum were analyzed by scanning electron microscope (SEM) and
energy spectrum (EDS). The results show that the rate of residual of TiO,-containing carbon anode can also be
significantly improved with increasing Ti content. When adding amount of TiO,is 1%, the residual rate in CO, sharply
increases from 76.3% to 93.5%, and the residual rate in air increases from 51.87% to 65.92%. The TiO, phase is
unchanged during the process of preparing carbon anode. The TiO,-containing carbon anode can run stably in the
electrolysis process. The TiO, dissolves into electrolyte when the carbon anode is consumed, and the low titanium
aluminum alloy is prepared.

Key words: TiO,-containing carbon anode; residual rate; electrolysis; low titanium aluminum alloy
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