J. of Korean Ind. & Eng. Chemistry,
Vol4, No.1, March 1993, 64-74

SECEELEESEELES
(19929 8¢ 114 A<, 19923 1249 23¢ Ad)

The Production of TiCl, from Titaniferrous Magnetite Slag by the
Chlorination in a Fluidized Bed Reactor

Ki-Young Song, Sang-Soon Lee,* and Chul-Tae Lee

Dept. of Chem. Eng., College of Eng., Dankook Univ., Seoul 140714, Korea
*General Studies and Teaching Profession Division Dongduck Womens University, Seoul 136-130, Korea
( Received August 11, 1992, Accepted December 23, 1992)
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°JA & titanium slag®] 52 Q23 E’}%—% ZAbsbgloh. Titanium slag®) %% Q23hibe] A urbezAL uke
<& 950°C, HHEAI7 908, kA9 f4 30cm/sec, titanium slagell ©id petroleum coke?] FAM] 018, 287
titanium slag ¥ petroleum coke® §!zh¢] ?-.75 77t 44.6/m, 67.9mPct. $) ZAs o)A titanium slag 29 97.07
%< Elebge] dastslglon Azd dstelelF(TiCl)9) £5& 96.2% k.

Abstract: The chlorination of the titanium slag from titaniferrous magnetite by the arc-smelting in a fluidized bed
reactor was investigated to produce TiCl, from domestic titaniferrous magnetite. The optimum conditions are as
follows : reaction temperature ; 950°C, reaction time ; 90min,, Cl, gas velocity ; 3 cm/sec, and petroleum coke—to—
titanium slag weight ratio ; 0.18. Also the mean diameter of titanium slag and petroleum coke was 44.6;m and 67.9m
respectively. Under these conditions, 97.07% of Ti component in the titanium slag was chlorinated and the purity of TiCl,
from this chlorination was 96.2%.
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Fig. 2. X-ray diffraction diagram of titanium slag
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Fig. 1. Vapor pressure of various metal chlorides
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sample from arc-smelting of the domestic
titaniferrous magnetite.

Table 1. Chemical Analysis of Titanium Salg from
Arc-smelting of Titaniferrous Magnetite
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Table 2. Particle Size Distribution of Titanium Slag

Sample
Mesh |100/150|150/200{200/325] —325 | total
% 19.3 276 40.2 128 100
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Fig. 3. Behavior of pressure differrence between the
inner and outer of the fluidized bed reactor
according to reaction temperatures.
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Fig. 4. Optical micrographs of the residue at various temperatures.
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Fig. 5. Scanning electronic micrographs of the residue at various temperatures.
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Table 3. Chemical Analysis of the Residue at
Various Reaction Temperatures

Temp.(C)

Compy( % ) 600 | 700 | 800 | 900 | 950 | 1000
T 25.67 | 2249 |13.05| 906 | 6.13| 6.08
Mg 248 | 6.01| 720} 853(17.39|10.71
Al 177 | 429| 579| 653 9.16| 8.26
Si 1.02} 6.17| 829| 930]10.17| 943
Fe 12551 11.15| 7.27| 673 | 351} 3.70
Mn 256 - 043| 065| 120| 0.79
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ek, 4714 ol2d dg wazge Ads wd
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Table 4. Chemical Analysis of the Residue at
Various Reaction Time

Table 5. Chemical Analysis of the Residue at
Various Reaction Time

[ Temp( ) Temp.( C)
0.14 0.16 0.18 0.2
Comp.(% ) 30 60 % 120 Comp.(% )
T 30.15 19.90 6.13 6.23 Ti 21.26 14.46 6.13 6.02
Mg 1.20 4.71 17.45 17.57 Mg 498 12.52 1745 17.14
Al 8.96 8.66 9.16 8.75 Al 740 742 9.16 10.55
Si 6.70 6.44 10.17 9.67 Si 7.10 1046 10.17 1047
Fe 0.60 10.07 351 3.68 Fe 555 415 351 361
Mn — - 1.18 - Mn - - 1.20 —
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Table 6. Chemical Analysis of the Residue at
Various Cl, gas Velocity

\Cl, velocity 15 2.0 3.0 3.25

Comp.( %)\ cm/sec | em/sec | cm/sec | cm/sec
Ti 28.63 20.66 6.13 6.04
Mg 8.94 13.42 17.45 14.52
Al 8.61 5.56 9.16 9.27
Si 6.42 8.84 10.17 8.60
Fe 3.87 3.60 351 3.27
Mn 1.25 1.34 1.20 —
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