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Abstract: The preparation of titanium and titanium alloy by two-stage aluminothermic reduction of sodium
fluorotitanate has the characteristics of short process, low cost and greenization, and has the prospect of industrial
application. However, in the industrial scale trial production, it was found that some of the titanium aluminum alloy
products had high oxygen content. The principle of acid pickling is used to dissolve the naturally formed oxide film on
the surface of titanium aluminum alloy to reduce the oxygen content. The effects of concentration of mixed acid of oxalic
acid and hydrochloric acid, liquid-solid ratio, leaching time, reaction temperature, powder particle size and other
process conditions on the deoxidation effect of acid pickling were investigated. The results show that the oxygen content
of titanium aluminum alloy can be reduced from 1. 79% to 0. 79% under the conditions of 1% oxalic acid + 5% hydro-
chloric acid, liquid-solid ratio of 10: 1, leaching time of 6 h, reaction temperature of 30 °C and powder particle size
less than 75 pm. For low oxygen titanium aluminum alloy, the oxygen content can be reduced from 0.366% to
0. 178% by this pickling process.
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Fig. 1 Titanium aluminum alloy prepared by aluminothermic

reduction of sodium fluorotitanate
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Main chemical composition of titanium aluminum alloy

Table 1

Ti Al Fe Na N F 0 Other
88.79 6.52 2.15 0.09 0.24 0.31 1.79 0.11
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Fig.2  XRD pattern of titanium aluminum alloy
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Fig. 3 Effect of mixed acid ratio on oxygen content of

titanium aluminum alloy powder
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aluminum alloy particles in different regions after

pickling: (a) surface; (b) internal part
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Ti Al Fe Na N 0 Other

89.83  90.02 0.17 0.01 0.13 0.79 0. 05
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