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Abstract. The chemical compositions phase structures and microstructures of cold molten salt are stud—
ied. It is found that the molten salt system exists in complexus of TiO, SiO, chloride molten salt calci—
um oxides and iron oxides. Molten salt system agglomerates under cold condition with uneven appearance
and loose state. The longitudinal and transverse distributions of important components in the molten salt
are researched by systematic sampling. The results show that at longitudinal section the contents of
TiO, SiO, and Al, O, increase gradually from top to bottom and the contents of C FeCl, and FeCl, de-
crease gradually from top to bottom while most of the components at transverse section do not show a ap—
parent rule.
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Table 1 Chemical compositions of molten salt system of different manufactures %o
TiO, C FeCl, FeCl;  FeCly + FeCl,  MgCl, CaCl, Si0, NaCl
2~5 3~5 10 ~20 1-~5 20 ~28 <30 <10 <7.0 30 ~45
1~5 1.5~5 3~12 1~5 <20 5~40 1.0~10.0 6.0~8.0 30 ~42
2.52 3.15 15.78 3.20 18.98
13.17 0.97 0.97 0.50 1.47 16.98 3.97 10. 69 32.31
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Fig.2 XRD pattern of cold molten salt system
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Fig.3 EDS analysis of cold molten salt system
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Fig.6 The component distributions of Al,0, and C in molten salt system
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Fig.9 The component distributions of TiO, and SiO, in molten salt system

9 .
A G Tio, 10
E N TiO, A G C 0. 6%
C
. ALO,  CaCl,
ALO,  CaCl,
A G E ; MgCl, A
N TiO, ;. Sio, G
7% SITOR MgCl,

MeCl, A G



1 Kroll W J. The production of ductile titanium J . Transaction of the Electrochemical Society 1940( 78) : 35 —47.

T1C14 . 7 .
2.0 18
(a) 16 + (b)
1.6 L /\/’ 14 +
12}
i L2 . s e
4 - kgo,lﬁl e
0.8f 8F —=— CaCl, &k
.—/\' 6 .= Mltg!
" B
A B F G A B F G
TR A HFER
B 10 fEERAR S AL O, \C.CaCl, & MgCL, 453437
Fig. 10 The component distributions of Al,0,, C, CaCl, and MgCl, in molten salt system
- - — 37
Lot .
FeCl & fit 36 S
0.9F I cmlzs'l .
35+
. 0BF -
g | : 34}
0.6 i
0.5F 2r -
A B P G A E F G
Y R WP A
11 JEER AR G FeCl, [FeCly 2 NaCl 4434145
Fig. 11  The component distributions of FeCl,, FeCl; and NaCl in molten salt system
11 FeCl, .FeCl,  NaCl
FeCl, . FeCl, 2) Ti0, .Si0, . AL O,
Na(Cl C .FeCl, .FeCl,
1-12 i CaCl,
3 MgCl,
1) 3) A
; G Tio,.C ; AL O, .CaCl, .FeCl, .
TiO, .SiO, FeCl, NaCl 0

2 Liu Meifeng Guo Zhancheng. Progress on titanium metal production J . The Chinese Journal of Nonferrous Metals 2003 13
(5):1238 —1245.

(

I

2003 13(5): 1238 —1245.)

3 Zhou Airan Lu Ping. The developing status of titanium tetrachloride production by chloride process C //The Proceedings of



.3 - 2013 34

2012 Exchange Meeting on New Technologies of Comprehensive Utilization of Titanium Resource 2012:134 -138.

( . C /2012 . 2012: 134 -
138.)
4 Xie Gang. Theory and application of molten salt M . Beijing: Metallurgical Industry Press 1998:32 —36.
( . M . : 1998:32 -36.)
5  Ju Dianchun Yan Dingliu Li Xiangyang et al. Application of thermodynamics on reaction of carbochlorination of titania—<ich
slag in molten salt chlorination J . Tron Steel Vanadium Titanium 2010 31( 2) :32 -36.
( . C I 2010 31(2):32-36.)
6 Mo Wei Deng Guozhu Luo Fangcheng. Titanium metallurgy M . Beijing: Metallurgical Industry Press 2007:221 —222.
( . M . : 2007:221 -222.)
7  Huang Shujie. Explore large high calcium and magnesium titanium slag and molten salt chlorination technology with molten salt
chlorination furnace J . Iron Steel Vanadium Titanium 1989 10(4):45 -47.
( . J. 1989 10(4) :45-47.)
8  Li Dacheng Liu Heng Zhou Dali. Titanium metallurgical technology M . Beijing: Metallurgical Industry Press 2009: 158 —
159.
( . M . : 2009: 158 - 159.)
9  Xiao Yonghua. Analysis of salt chlorinator heat balance J . Titanium Industry Progress 2005 22( 1) :36 —38.
( . J. 2005 22(1):36 -38.)
10 Ju Dianchun Qing Yang Yan Dingliu. Thermodynamic analysis of Ca®* and Mg** curing process in molten chlorides J . Iron
Steel Vanadium Titanium 2011 32(3): 25 -28.
( . J. 2011 32(3):25-28.)
11 Yang Jian Xue Shenghui Li Zhongxiong et al. Solid material distribution in molten salt chlorination furnace for Panzhihua ti—
tanium slag J . Titanium Industry Progress 1995 1(6) :48 —53.
( . I 1995 1(6):48 -53.)
12 Cheng Guorong. Study on salt system components for Panzhihua titanium bearing slag fused salt chlorination J . Iron Steel Va—
nadium Titanium 1998 19 (2) :9 -12.
( : I 1998 19(2):9 —12.)
13 Lu Hui Yang Renmu Meng Jun et al. Analysis on causes of and countermeasures for blockage of chlorine feeding pipe in the
process of molten Salt chlorination J . Iron Steel Vanadium Titanium 2013 34( 1) :25 -28.
( . TiCl, J. 2013 34(1):25-28.)
Evraz Highveld
2013 7 16 Evraz Evraz
Highveld Steel and Vanadium  Arkein International Nyanza Light Metals( PTY) Limited
o Evraz Highveld
o Evraz Highveld 20%
Evraz Highveld o



