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Abstract: Distillation process is the key process for the separation of titanium sponge and magnesium chloride. The
distillation efficiency will affect the removal of residual magnesium chloride and excess magnesium in the product tank,
which directly determines the product quality. On the other hand, the low distillation efficiency will cause the extension
of the furnace cycle, increase the distillation power consumption, and affect the production efficiency. The research on
the improvement of traditional distillation process mainly focuses on the control of distillation temperature and extending
the distillation time, but there are few studies on improving the surface area of distillation. By increasing the
distillation surface area in the middle of titanium sponge in the reactor before reduction, the distillation efficiency of
titanium sponge is improved under the same distillation concentration and distillation temperature. The results show
that under the condition of ensuring the complete distillation of magnesium chloride, the distillation efficiency of
titanium sponge is significantly improved by increasing the distillation surface area, the distillation time is reduced
from 120 h to 105 h, which reduces the distillation power consumption and saves the production cost.
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Fig. 1  Photo of titanium sponge block with hole

formed in the center
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Table 1  Chemical composition of Gr. 6 titanium alloy bar

Al Sn Fe C N H (0] Ti

50 2.5 0.10 0.02 0.02 0.006 0.12 Bal.
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Table 2 Comparison of impurity elements and magnesium
chloride residue content of titanium sponge produced

by experiment A and B

Content of impurity element, w/%

m( MgC12 )
Al Fe Sn cl /kg

Experiment

A 0.0330 0.0042 0.0147 0.0038 0.049 0
B 0.0342 0.0048 0.0196 0.0041 0.065 500
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Table 3 Humidification test results of titanium sponge

after distillation with different time

High constant

Magnesium  Blackening in
Furnace temperature . g
o chloride humidification
number distillation .
. residue test
time/h
1 90 Yes Yes
2 90 Yes Yes
3 100 No Yes
4 100 No No
5 105 No No
6 105 No No
7 110 No No
8 110 No No
9 120 No No
10 120 No No
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Table 4  Effect of high constant temperature distillation time on

height and compression of titanium sponge block

Distillation Height of titanium  Compression of titanium
time/h sponge block/m sponge block/m
0 3.00 0
40 2.68 0.32
80 2.48 0.52
120 2.40 0. 60
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Fig. 2 Fitted relationship between high constant temperature
distillation time and compression of titanium sponge

block
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