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Simulation on separation of organic impurities in titanium tetrachloride
Huang Senhong, Li Liang

(State Key Laboratory of Vanadium and Titanium Resources Comprehensive Utilization, Pangang Group Research Insti-
tute Co., Ltd., Panzhihua 617000, Sichuan, China)

Abstract: Aiming at separating the organic impurities in titanium tetrachloride after vanadium removal
by organics refining, Aspen Plus software was used to simulate the rectification process of TiCl,, and
the design parameters of the rectification column were optimized by sensitivity analysis. The optimal
design parameters of the rectification column were determined at the reflux ratio of 100, the number of
column plate of 68, the feed position on the 24th plate, the top temperature of 64.38 °C, the bottom tem-
perature of 155.06 °C, and the distillate rate of 223 kg/h. At the optimum conditions, the purity of titani-
um tetrachloride after rectification is up to 99.996 7%, with the yield ratio more than 99.0%. Organic
impurities and SiCl, mainly flow into the distillate. The yield of CCI;COCI in the distillate is more than
99.0%, which meets the separation requirement.
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Table 1 Compositions of TiCl, after vanadium removal by
organics refining

AR 53 i/ A 53U %
LR IRTN TiCl, 135.85 98.74
DU Akt CCl, 76.64 0.6
ZRLWA CCl,CoCl 118 0.4
MR cocl, 7.56 0.18
D fb SiCl, 56.85 0.08
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Fig.1 Separation process of organic impurities in TiCl,
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Table 2 Shortcut design results of the rectification column
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Fig.5 Curves of mass fraction and yield of TiCl, in tower
bottom product with the distillate rate
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Table 3 Results of rigorous design parameters for the rectification column

LPREIFE SEBRARER PERME TR MI/AW RS AGTAW  SETIREE/CC BEIRIRAE/C TR R (kg h )
100 68 H24E R 1607.36 1 586.04 64.38 155.06 223
T4 BIEEROTERITELER
Table 4 Rigorous calculation results of material streams for the rectification column
. ) w/%
A Biimise/kgh)  WEE/C O JEJI/KPa - :
TiCl, ccl, CCLCOCI cocl, SiCl,
BRI 10 000 139.87 124.83 98.74 0.6 0.4 0.18 0.08
TR 223 64.38 116.52 43.64 26.91 17.79 8.07 3.59
BB ™ 9777 155.06 161.60 99.996 7 3.48x107° 3.33x10° 3.66x107 291x107%
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