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Study on Tin Content Control Technology in Titanium Tetrachloride Production by
Fluidized Chlorination Process
Yu Daiquan, Pei Guanglin, Qin Weitao
(Gansu Detong Guotai Titanium Metal Co., Ltd., Jinchang 737100, China)

Abstract: Aiming at the problems that tin tetrachloride is hard to separate from titanium tetrachloride due to their close
boiling points during the production of titanium tetrachloride via the fluidized chlorination process, and excessive tin
content in the product impairs the quality of downstream titanium sponge, this paper analyzes the limitations of
existing tin removal technologies and proposes an integrated full-process tin content control technology featuring
“fluidized chlorination—cyclone dust removal-—mineral oil vanadium removal and primary distillation—light ends
distillation tower for silicon and tin removal—heavy ends distillation tower for high-boiling substance removal”. This
technology optimizes the structure of the light ends distillation tower to improve separation efficiency. Tin containing
by-products and vanadium removal slurry are returned to the top of the chlorination furnace, reduces gaseous SnCl, to
solid SnCl, by utilizing high-activity carbon in the high-temperature gradient field at the furnace top, and achieves
efficient gas-solid separation through a cyclone dust collector. Industrial tests show that this technology can stably
control the tin content in titanium tetrachloride below 2 pg/g, and has the advantages of high deep removal efficiency,
low cost, high process integration and environmental friendliness, thus providing a new technical solution for the
refined and green production of titanium tetrachloride.
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Fig.1 Flowchart of integrated tin content control technology

for fluidized chlorination
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Fig.2 Schematic structure of light ends distillation tower
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Fig.4 Schematic structure of heavy ends distillation tower
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Table 1 Tin content distribution and removal rate of each process (typical working condition)
Process Tin content/pg-g'  Tin removal rate/% Remarks
Crude TiCly at chlorination furnace outlet 85.6 — Raw mat.erlal is high-titanium slag,
tin content 0.012%
After cyclone dust removal 52.3 38.9 Part of solid tin is entrained and removed
Primary dlStllli?tlon after mineral oil 48.9 6.5 Mainly remove vanadium, slight loss of tin
vanadium removal
Tower .top of hfgh.t ends dl.stlllatlon 432.5 — Tin enrichment ratio is about 8.8 times
(tin-containing fraction)
Tower bottom of light ends distillation 1.6 96.7 Significant primary separation effect
(to heavy ends tower)
Tower top of heavy ends distillation (product) 1.2 25 Final refining
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Table 2 Comparison of tin content control effects of different processes

Process Route

Product tin content/ug-g”'  Relative production cost (Benchmark=100)

Hazardous discharge

Conventional distillation method 50-80
Trivalent titanium reduction method 15-25
Molecular sieve adsorption method 10-20

This process 1.0-1.8

100 Yes
125 Yes
115 Yes
88 No
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