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Optimization Research on Vacuum Distillation Process for Titanium
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Abstract. According to the technology problems of the intermediate channels blockage in distillation process

and the over standard of chloridion in products during the titanium sponge production by magnesium thermal

reduction the optimizations of system pressure temperature and time in distillation process were conducted.

Thermodynamic analysis results show that the relative volatility of Mg and MgCl, to Ti is more than 2.21 x 10"

when the distillation temperature is 900 ~1 000 °C. Distillation process optimization experiments show that the

favorable system pressure of vacuum distillation process is not more than 4 Pa and the preheating temperature

is 750 ~800 °C the early stage of the preheating time 1 ~2.5 h and continuous water spray time in the initial

distillation process 30 ~36 h. After the optimizations the product grade rate of titanium sponge improves sig—

nificantly and the titanium sponge above grade 0 increases by 16.54% on average while the ratio of substand—

ard titanium decreases by 6.4%.
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Tablel Relative volatility of Mg and MgCl, to Ti

/ Mg MgCl, Ti Mg/Ti  MgCl, /Ti
C /Pa /Pa /Pa
700 667
800 3330 200
900 13 119 937 3x107%  4.37x10™ 3.12 x10"
1000 38 628 3310 1.5x107% 2.58 x10" 2.21 x10"

1 900 ~ 1 000 °C
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Fig.1 Schematic diagram of I-shaped distillation furnace
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Fig.3 Influence of preheating temperature on the
distribution of condensate before the
melting of aluminum plug
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Table 3 Influence of outlet spray water temperature
on the distribution of condensate

/C /% /% /%
25 ~30 50 ~62 21 ~30 17 ~20
30 ~40 20 ~42 37 ~50 21 ~30
40 ~50 45 ~58 22 ~29 20 ~26
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Fig.4 Influence of preheating time on the distribution
of condensate in the initial distillation process
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Table 6 Products grade comparison of titanium sponge

Table 4 Influence of spray time on the

e e g by or not by the optimized technologies %
distribution of condensate

/h /% /% /%
20 ~25 55 25 20 PTi -90 15.10 19.14 4.04
25 ~30 49 30 21 0A PTi - 95 16.05 28.17 12.12
30 ~36 40 40 20 0 PTi - 100 20.20 15.56 —-4.64
=36 55 33 12 PTi-110 10.35 1.61 -8.74
2 PTi - 120 5.00 5.80 0. 80
. 3~5 PTi - 130 ~ 150 1.50 4.34 2.84
4 ' 17. 84 11.44 -6.4
36 h
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