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Fig. 1 Schematic diagram of liquidus temperature
measurement: 1 — Temperature measured thermocouple for
bath; 2 — Furnace lid; 3 — Alumina lid; 4 — Temperature
controlled thermocouple; 5S—Controller; 6—Thermos flask for
ice water mixture; 7—Graphite mechanical support; 8—Bath;

9—Graphite crucible; 10—Furnace; 11—Digital multimeter;

12—Data acquisition system
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Fig.3 Cooling curve of melts K;AlF
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- - - - Cooling curve
960 - —— Differential curve
. ) ) ;
940 \\]#gyz/'
o A RN
= 90t / DA ~o .
A TN T
.\\ /. . \-n\ S e
. A : - n Smes
900 - \eud : ey [ V/\'\..’/
. \/
880 L L

25 50 75 100 125 150
7/min

Bl 5 SR BUE S0 v 2 R oy 2018
Fig. 5 Cooling curve and its differential curve of complex

composition melts



2528 B 9 W

J B, % NazAlFs-K3AlFs-AlF;-LiF-CaF,-MgFa- AL Os %5 £ 147 54 5L 1931

GREE I, AV 2 Y B fi s m L A R AR I
LR s, 2 A v i SRR B (B A AR OR AR
[ ON (RN AR b gt ol e A L E e R T T b
JE w48 LT CAAERA TR ERAG S A £ ) A R
K5, WA s s AsbR i L, LS00 i)
A2 B AT RARIREE s, LTS, ALk AR A
IV ERIRE A 937.2 °Co AW FT T HLAR BT £ (1)
s i S B4 T 15

22 $RERFTE Li EFHBFRIEHY] &R E NN

6 Fin AT AlF; S &% T KAIF, & &X)
HLAR TS Sh V) R s, o AR & & A
7%~15%, K3AlFs &8N 3%~15%, LiF &&EN 1%,

940

920

900

1C

| = w(AIF;)=7%
8801 . w(AIF;)=9%
s—w(AIF,)=11%
v—w(AlF;)=13%
o —w(AlF;)=15%

7 4 6 8§ 10 12 14 16
W(KAIF )%

860

6 I AIF; f &1 T KoAlF & S5 BRI S0
TR H R
Fig. 6 Influence of K3AlF¢ content on liquidus temperature of

melts with different AIF; contents
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Phase analysis of quenched complex molten
electrolyte about existing form of Li at K;AlIF¢ content of 15%:
(a) w(LiF)=1%,; (b) w(LiF)=4%
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Fig. 13 Effect of AlF; on liquidus temperature of molten
melts with different LiF contents: (a) w(K;AlF¢)=6%; (b)
W(K3A1F6):9%
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Liquidus temperature of electrolyte
Na3AlF6-K3A1F6-A1F3-LiF-Can-Mng-Aleg, molten melts

FANG Zhao', DANG Yang-yang', XIN Peng-fei?, TIAN Zhong-liang®, ZHOU Liang’,
ZHANG Wen-gen®, SHEN Bing’, ZHANG Zheng-ying®, ZHAO Jun-xue', 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 thermal analysis was applied to study the impact of K;AlFg, LiF and AlF; on the liquidus temperature of
Na;AlF¢-K3AlF-AlF;-LiF-CaF,-MgF,-Al,O5 electrolyte molten melts, and the influence mechanism of the molten
melts composition to the liquidus temperature was also investigated. The results show that the liquidus temperature of
Li-containing molten melts decreases with the increase of K3;AlF¢ content, and when the contents of LiF in the melts are
0 and 4% respectively, with the increase of K;AlFs content from 3% to 12%, the liquidus temperature of molten melts
decreases by 27.4 “C and 21.2 C, respectively. LiF has the effect to reduce the liquidus temperature of K-containing
molten melts. When K3AlF¢ content of melts is 0 and 6%, with the increase of LiF content from 0 to 4%, the liquidus
temperature of molten melts decreases by 31.2 “C and 27 ‘C. AlF; has the minus effect on the liquidus temperature of
Li-K-containing complex molten melts, when the content of LiF in the melts is 1% and K3AlF¢ content is 9%, the
liquidus temperature of melts will decrease 6.3 ‘C with every 1% addition of AlF;. While, when the melts don’t contain
Li and K, the drop of the liquidus temperature with every 1% addition of AlF; is 7.6 ‘C. Li and K in the complex
electrolyte melts exist in the form of Li,NaAlF4 and K,NaAlFg, respectively, and its content in the melts is one of the
main reason affecting the liquidus temperature of the molten melts.

Key words: aluminum electrolysis; complex electrolyte; potassium cryolite; liquidus temperature; lithium salts
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