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Fig. 1 Schematic diagram of Al,O; solubility measurement:
1— Computerized numerical control(CNC) rotating device;
2—Bath withdrawing tube; 3—Alumina lid; 4—Temperature
controlled thermocouple; S—Controller; 6—Thermos flask for
ice water mixture; 7—Furnace lid; 8—Furnace; 9—Graphite
crucible; 10—Sinter corundum disc; 11—Melt; 12—Graphite

mechanical support
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Table 1 Influence of K;AlFs content on Al,O; solubility in
melt with different AIF; contents (w(LiF)=1%, =925 C)
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Table 2 Influence of K;AlFs content on Al,O; solubility in
melt with different AIF; contents (w(LiF)=3%, =925 C)

FEXANE AIF; S8BT ALO; WIS T

W(AIF3)/% w(K3AIF)/% ALO; solubility/%
6 5.29
9 9 5.59
12 5.76
6 5.7
11 9 5.50
12 5.67
6 5.16
13 9 533
12 5.44

w(AlF;)/% w(K;AlIFg)/% Al O; solubility/%
6 5.59
9 9 5.85
12 5.97
6 5.46
11 9 5.77
12 591
6 5.41
13 9 5.72
12 5.87
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Table 3 Influence of K;AlFs content on Al,O; solubility in
melt with different AIF; contents (w(LiF)=1%, A=10 C)

w(AlF;)/% w(K;AIF¢)/% Al O; solubility/%
6 5.60
9 9 5.63
12 5.73
6 5.22
11 9 5.29
12 5.36
6 5.10
13 9 5.13
12 5.26

R4 KAIF WA ALF; & & AR TUR A ALOs ¥ i LI
Al

Table 4 Influence of K;AlFs content on Al,O; solubility in
melt with different AIF; contents (W(LiF)=3%, A=10 C)

W(AIF3)/% w(K3AIF)/% AlL,Oj solubility/%
6 5.06
9 9 5.08
12 5.10
6 472
1 9 4.85
12 5.03
6 4.42
13 9 4.55
12 4.62
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Table 5 Influence of K;AlFs content on Al,O; solubility in
melt with different LiF contents (W(AlF;)=11%, =925 C)

w(LiF)/% w(K3AIF)/% Al,Oj solubility/%
6 5.46
1 9 5.77
12 591
6 531
2 9 5.66
12 5.86
6 5.29
3 9 5.50
12 5.78




622 oh A G 2R 2018 4E3 A
i, EEIE R 10 C. LiF 580 1%M454 T, ALO; FR BERI PG, HFRARHR BEBUR .

) K3AIF & M 6%38 I3 12%0, KiAIFg 7 ffg M3 FR AT DU Y, fE AR & o0 1% 400 R,
1%, ik ALOS HAk B T- X150 0.02%: 1fift: LiF M LIF SR 1%38 N 5] 4%, #5K ALOS IR M

TN 3%IMAE T, 2 KAIF & N 6% 2] 12%
I, KaAIFe & i AHE I 1%, HK ALO; ¥ iR 5 T3 3
hn0.05%. MU LAE H, {E LiF &858 m o,
BEE KsALFs STHMIGIN, MM ALO; Wi i S
K.

23 ERMEWMIWEBERBRIAR ALO; BEER
E}ur]
K 3 FTos AN ALF; & i 444 RIS AR LiF 5 5
Xt ALO; WHREE I . S5 LRI, LEAH Rl AL
SAH R B4 T, FAk LiF (s iy & S 281

F 6 KsAIFg XA LiF
A

Table 6 Influence of K;AlFs content on Al,O; solubility in
melt with different LiF contents (w(AlF;)=11%, Ar=10 C)

IR ALOS W

w(LiF)/% W(K3AIFGR)/% ALOj; solubility/%
6 522
1 9 5.29
12 5.36
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Fig. 3 Influence of LiF content on Al,O; solubility in melt
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Fig. 4 Influence of LiF content on Al,O; solubility in melt
with different AIF; contents
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Fig. 5 Influence of LiF content on solubility of Al,O;3 in melt
with different K3;AlF, contents
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Fig. 6 Influence of LiF content on solubility of Al,O; in melt
with different K;AlF4 contents
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Table 7 Influence of AlF; content on Al,O; solubility in melt
with different K3AlF4 contents (w(LiF)=1%, =925 C)

WIGAIF)%  w(AIF3)/% ALO; solubility/%

9 5.60
6 11 5.22
13 5.10
9 5.63
11 11 5.29
13 5.13
9 5.73
12 11 5.36
13 5.26
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Fig. 7 Phase analysis of quenched molten electrolyte with

different AlF; contents
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Table 8 Influence of AlF; content on Al,O; solubility in melt
with different K3AlF4 contents (w(LiF)=3%, At=10 C)

w(K;AIF¢)/% w(AlF;)/% Al,O; solubility/%
9 5.06
6 11 4.72
13 4.42
9 5.08
11 11 4.85
13 4.55
9 5.10
12 11 5.03
13 4.62

F 9 AIF; WA LiF &5 AR T4 ALO; ik FE 1 52
Table 9 Influence of AlF; content on Al,O; solubility in melt
with different LiF contents (Ww(K3AlFg)=9%, =925 C)

w(LiF)/% w(AIF3)/% AlL,Oj solubility/%
9 5.85
1 11 5.77
13 5.72
9 5.73
2 11 5.66
13 5.53
9 5.59
3 11 5.50
13 533
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Table 10 Influence of AIF; content on AlLOz solubility in
melt with different LiF contents (w(K;AlF)=9%, At=10 C)

w(LiF)/% w(AlF;)/% Al O; solubility/%
9 5.63
1 11 5.29
13 5.13
9 5.45
2 11 5.13
13 5.01
9 5.08
3 11 4.85
13 4.55
3 4y
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Al Oj; solubility in NazAlFeK;AlF¢-AlF;-LiF-CaF,-MgF, molten salts

FANG Zhao', CHENG Wu-dan', XIN Peng-fei®, TIAN Zhong-liang®, ZHOU Liang’,
ZHANG Wen-gen’, SHEN Bing®, ZHANG Zheng-ying’, LAI Yan-qing®

(1. School of Metallurgical Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China;
2. School of Metallurgy and Environment, Central South University, Changsha 410083, China;
3. Qinghai Western Hydropower Company Limited, Haidong 810800, China)

Abstract: The influences of K;AlF¢, LiF and AlF; contents on Al,Os solubility were investigated by rotating conindum
tablet. The influencing mechanism of melt composition, temperature and superheat on Al,Os solubility were also
discussed. The results show that Al,O5 solubility is affected by K;AlFg, LiF and AlF; through altering melt composition.
Adding K;AlFg contributes to increase the Al,O; solubility, while LiF and AlF; have negative effects on Al,O; solubility.
Under the same melt temperature, the effect of K3;AlF4 content is a little greater than that when superheat keeps identical,
and with the increase of K;AlFg, the growing rate of Al,O; solubility are 0.46% and 0.16%, respectively. The increase of
LiF reduces the Al,O; solubility evidently and the largest drop reaches 21.64%. When the temperature keeps identical, the
effect of AlF; content on Al,O; solubility is minor. But when superheat keeps identical, the effect of AlF; content is
obvious, the largest drop reaches 8.20%.
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