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Abstract: The physical properties of chloride molten salt are very important for the preparation effi-
ciency of titanium tetrachloride produced by molten salt chlorination. To investigate the influence of
changes in chloride-containing molten salt composition on the physical properties of molten salt sys-
tems, this study conducted the physical property tests including conductivity and viscosity on normal
raw salt, foam salt and filtered molten salt. Furthermore, XRD analysis and chemical composition ana-
lysis were also performed. Based on the component ratios in actual production and chemical analysis
results, an orthogonal experiment with three factors including FeCl,, FeCl;, and MgCl, : NaCl was de-
signed to study the changes of physical properties of molten salt systems under different component ra-
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tios. The results indicate that the FeCl, content has the most significant effect on the conductivity of the
molten salt system, with an increase of 5% FeCl, resulting in a 0.33 S/cm increase in overall molten salt

conductivity. The FeCl; content has the greatest impact on the viscosity of the molten salt system, with
the effect being most pronounced within the 10% to 15% range of its composition. Finally, utilizing a
comprehensive scoring method, the optimal chlorinated component scheme for molten salt was determ-
ined to be CaCl, 4%, FeCl, 20%, FeCl; 5% and MgCl, : NaCl=1: 1.

Key words: TiCl,, molten salt chlorination, melt components, normal raw salt, foam salt, filtered mol-

ten salt, electrical conductivity, viscosity
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Table 3 Conductivity analysis results of chlorinated mol-
ten salt at 750 °C

RIS w(FeCLY%  wFeCL)% HRFELRL  x/(S'em™)
1 5 0 3:2 130
2 5 5 1:1 1.45
3 5 10 23 1.42
4 5 15 122 1.18
5 10 0 1:1 1.58
6 10 5 3:2 1.17
7 10 10 1:2 235
8 10 15 2:3 1.30
9 15 0 2:3 1.29
10 15 12 224
11 15 10 3:2 1.22
12 15 15 1:1 2.84
13 20 12 1.45
14 20 23 2.99
15 20 10 1:1 1.63
16 20 15 3:2 3.23
k, 1337 1.405 1.730
k, 1.600 1.963 1.875
ks 1.897 1.655 1.750
k, 2.325 2.138 1.805

WER 0.988 0.733 0.145
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Table 4 Viscosity analysis results of chlorinated molten
salt at 750 C

KIS w(FeCLY%  w(FeCL)/%  HRIRAL  p/(mPa-s)
1 5 0 3:2 4.69
2 5 5 1:1 4.89
3 5 10 2:3 5.28
4 5 15 12 6.36
5 10 0 1:1 5.24
6 10 5 3:2 5.49
7 10 10 12 5.10
8 10 15 2:3 6.38
9 15 0 2:3 5.77
10 15 5 12 497
11 15 10 3:2 5.77
12 15 15 1:1 5.49
13 20 0 12 5.01
14 20 5 2:3 5.21
15 20 10 1:1 5.40
16 20 15 3:2 5.78
k, 5.305 5.178 5.433
k 5.553 5.140 5.255
ks 5.500 5.387 5.660
ks 5.350 6.003 5.360

2R 0.248 0.863 0.405
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Table 5 Results of multi-index comprehensive score of
chlorinated molten salt at 750 C

RLUPR R

RIS w(FeCL)/% w(FeCl)/% HERtELRL FIRE R LEEY
1 5 0 3:2 0.06 1.00 0.53
2 5 5 1:1 0.14 088 051
3 5 10 2:3 0.12  0.65 039
4 5 15 122 0.00 0.0l 0.1
5 10 0 1:1 020 0.67 044
6 10 5 3:2 0.00 053 026
7 10 10 122 057 076 0.67
8 10 15 2:3 0.06 0.00 0.03
9 15 0 2:3 006 036 021
10 15 5 1:2 052 083 068
11 15 10 3:2 002 036 0.19
12 15 15 1:1 081 053 0.67
13 20 0 1:2 0.14 081 047
14 20 5 2:3 088 0.69 0.79
15 20 10 1:1 022 0.8 040
16 20 15 3:2 1.00 036 0.68
k, 1.44 1.65 1.66
k, 1.40 224 2.02
ks 1.75 1.65 1.42
k, 234 1.39 1.83

WER 094 0.85 0.60

3 &#

17TE 700 ~ 800 °C 195: PRI JE RN, kil
TESE R TR, SR s, i i R LT
A, TEH IR AR R R0 0.981 S/em, YK ER A%
KL SR N 0.644 S/em, 1 Y81+ f KL G N
1.669 S/cm,

2)750 C F, 1EH JRER ARk BE I AE 12 ~
15 mPa-s, R RAEBEF-I{E 2 13.217 mPa-s; 3 B
AR EERMETE 9 ~ 11 mPa-s, K kG EEE- 11
4 10.096 mPa-s. LA ER PR A 4 2 Xl [ AH ) LA
FARZEALE G, R EE R RSE , B shas e,
A EEMERAEAE 55 ~ 85 mPa-s I3l

3) IEACIREG Y, 45 R B X IR IR R B SR
Wi FEJE 4 FeCl, > FeCl, > L = MgCl, : NaCl, H:H 4
5% 1) FeClL, 34 i it ff 45 46 B (K B 3 R 2 5
0.33 S/em; 25 K 2 W45 6 7R 2R B2 1) 5% e 72 B Oy
FeCl, > L = MgCl, : NaCl > FeCl,, H:H' FeCl, & HY
W Z IR R RZ A E BT, A0 5 L AE 10% ~



4 7 20, 55 AR AL I AL M R ST s

15% DX 1] PN A8 228 £ X6 8 1A 22 8 %) 5 i) e A B 4) ZEA L TR, B A B it S, AL
W, LAE2:3 ~ 1: 1 X[ AR AL XA £ 1A 20k JEER B LH A3 IC F Bt T %2 R: CaCl, 4%, FeCl, 20%
() SN Fe A ik 2 FeCl, 5%, MgCl, : NaCl=1:1,
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