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Abstract: In sight of the problems that high content, large fluctuation and uncontrollable of solid content, the solid
content of TiCl, in the whole process of chlorination was investigated. The results show that the high solid content in
leaching tank and the high temperature during the cooling process lead to the high solid content in the raw TiCl, and
the settlement of solid is not obvious. Base on the results, several technologies are proposed, including insufficient
chlorine technology in chlorination furnace, temperature control technology in dust collecting room and washing system
and settlement control technology, the solid contents in raw TiCl, and leaching tank are decreased effectively. The
solid contents in leaching tank can be stable controlled within 200 g/L with an average of 133. 62 g/L, the solid
contents in raw TiCl, is controlled within 15 g/L, the effect of solid on chlorination system and products is decreased
and it provides a guarantee for the normal and stable operation of the chlorination system and lays a foundation for
increase production capacity of refining crude TiCl,.
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Fig. 1 Test results of the solid content in the molten salt

chlorination process
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Fig. 2 Test results of solid content in raw TiCl, of

different batches
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Table 1 Main composition of solid inclusion in leaching tank

AlICl; FeCl, MgCl, CaCl, TiO, C  Other impurities
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S R AR 1 B O K A T B AR
W2, FEMIRFMRBLF, FeO 5N A A
FeCl, FI7 At A fi1 BB/ T A2 AR FeCly B A3 A H
fiE, FTLATERE ER AL SR P AAE AR FeCl, S o H
J2 A LR AL RIS EEAR X B R i, FeCl,
SRAFR 2 L (11) BN o

FE R 3 R AL SR 1 HE e ' I AL,
ERAC S BIAE R @AM T #EAT, ATLCE R T & &
M. fER 2 ATLLE H, M &AL R B AE 750 ~
800 CZ kS, REHFHKMLEHERIRLHNTH
i B A B/ T ROBL(3) BT AT 8T B i fiEe BT A%k
BRI E WS RN, A8 > 2 A H
FRNL(3) BEAT, AR FeCly R RS AR
/b, BETIR B R E SR E 8



BTk 2 e

44 Titanium Industry Progress 35%
R2 BUSUIBENEENZERERERITAHEE
Table 2 The main chemical reaction of molten salt chlorination process and its Gibbs free energy
No. Chemical equations NG /K] + mol ™! AGgy/kJ + mol ™!
1 1/2Ti0, +1/2C + Cl, =1/2TiCl, + 1/2CO, -102.112 -101.335
2 FeO +1/2C + Cl, =FeCl, +1/2CO, -218.088 -217.934
3 2/3Fe0 +1/3C + Cl, =2/3FeCl, +1/3CO, - 149. 468 -148. 154
4 1/3Fe,0, +1/2C + Cl, =2/3FeCl, +1/2CO, -162.632 -163.262
5 Ca0 +1/2C + Cl, = CaCl, +1/2CO, —-207. 808 -207. 063
6 MgO +1/2C + Cl, = MgCl, +1/2CO0, -126.594 -126. 696
7 MnO +1/2C + Cl, =MnCl, +1/2CO, -160.289 -160. 101
8 1/3A1,0, +1/2C + Cl, =2/3AIClL, +1/2CO, -82.556 -83.213
9 1/28i0, +1/2C +Cl, =1/2SiCl, +1/2CO, -65.853 -66. 652
10 1/3V,0, +1/6C + Cl, =2/3VOCl, +1/6CO, -194.55 -196. 382
11 2FeCl, +Cl, =2FeCl, -8.702 -30.386
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Fig. 3 Influence of dust chamber temperature on FeCl,

content of sludge
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Fig. 4 Solubility of some solid impurities in TiCl, medium
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Fig. 5 Effect of thickener agitation speed on solid content

of supernatant
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Fig. 6 The change of solid content in leaching after the

implementation of control technology
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Fig. 7 The change of solid content in crude TiCl, after the

implementation of control technology
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