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Source analysis and control technology of impurity Al in titanium sponge
Duo Yunxia, Wang Lijuan, Li Yi, Wei Zhizhong
(Luoyang Sunrui Wanji Titanium Industry Co., Ltd., Luoyang 471003, Henan, China)

Abstract: The sources of impurity Al in titanium sponge produced by the Kroll process were analyzed.
The impurity Al is mainly derived from titanium tetrachloride and magnesium. Based on the source ana-
lysis of Al in titanium tetrachloride, water vapor was introduced for Al removal from titanium tetra-
chloride during the chlorination process, where 84.22% of Al removal ratio can be obtained at 10 kg/h
of water dosage. At the same time, Al in magnesium was removed by adding refining agent, and a fa-
vorable effect can be obtained at 20 kg/t of refining agent amount. Influenced by the reaction process for
titanium sponge formation, Al is not evenly distributed in titanium sponge. Therefore, it is necessary to
carry out Al removal measures from the source materials to produce high-quality titanium sponge.
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Table 1 Effect of water dosage on Al content in titanium
tetrachloride

HLPU AL BRI BT R 5 1/ %

KR (kg'h™)

Al Zr Nb
4 0.003 823 0.000 64 0.002 99
8 0.001 557 0.000 21 0.001 53
10 0.000 603 0.000 03 0.000 80
12 0.000 435 0.000 01 0.000 74
15 0.000 366 0.000 02 0.000 65
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Table 2 Chemical compositions of the refining agent %
MgCl, KClI NaCl CaCl, BaCl, MgO
38+3 37+3 8+3 8+3 9+3 <2
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Fig.1 Variation of Al content in crude magnesium with
the addition of refining agent
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Table 3 Content of other impurities in crude magnesium before and after adding refining agent %
Fe Si \ Ni Na Cr Sn
IR A i 0.009 87 0.003 68 0.000 20 0.001 74 0.000 462 0.001 02 0.000 116
BRSNS 0.007 20 0.002 38 0.000 21 0.001 47 0.000 205 0.001 04 0.000 114
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Table 4 Al content in different positions of titanium

sponge
- Al %

U T e TrE
SEHME 0.009 3 0.0158 0.0122
PBT D 0.005 6 0.0114 0.013 4
PBT @ 0.005 4 0.013 0 0.0318

T 0.004 5 0.023 8 0.0193
7 0.005 1 0.014 3 0.016 4
L 0.003 7 0.006 9 0.005 5
LA 0.003 5 0.015 8 0.010 1

s 0.004 1 0.0123 0.010 7

A 0.003 5 0.007 1 0.012 6
e 0.001 5 0.005 5 0.009 7
Ay 0.005 6 0.006 3 0.012 4
SRS 0.003 5 0.006 3 0.011 6
A 0.005 7 0.178 7 0.006 5
L 0.006 3 0.028 0.010 8
T 0.022 6 0.037 0.020 3
THEIE 0.0115 0.0812 0.0125
JEFR1 0.011 0.083 6 0.061 5
JEHR2 0.008 6 0.2412 0.059 6
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