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Dissolution and ion structure of NdF; in LiF molten salt
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Abstract: The constitution form of ions in the LiF-NdF, molten salt system is very important for the analytical
electrolytic reduction of neodymium electrode process. In this paper, the ion structure of LiF-NdF; molten salt
system was analyzed by cryoscopic method. The possible ion clusters in the molten salt system were analyzed
by Temkin and Flood models and thermodynamic calculation. The results show that the dissolution model of
NdF, in LiF is consistent with TemkinI, Temkinll, TemkinVI, TemkinVII, and Flood II, Flood VI, Flood VII. In
LiF-NdF, molten salt system with LiF as the solvent, 1~2 Nd** ion clusters are formed in F-Nd ion clusters, and
NdF, is dissolved in LiF to form dissociative Nd**, F~, Li* and Li*-[NdF,]", Li"-[Nd,F,]", as well as 2Li"[Nd,F,]*
molecular clusters.
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Table 1 Expression of LiF activity of NdF, in different dissolution modes in LiF molten salt

TG Rk
S e

Temkin 527 Flood %7
| Ny/(Ng+N,) N,/(Ng+3N,)
| (N,~N,)/N, (N,~N,)/N,
Il (N,~2N,)/(N,~N,) (N,~2N,)/N,
v (N,=3N,)/(N,~2N,) (N,~3N,)/N,
v (N,—4N,)/(N,~3N,) (N,~4N,)/N,
Vi (N,~1/2N,)/N, (N,~1/2N,)/N,
Vi (N,~N,)/(N,~1/2N,) (N,~N,)/N,
VI (N,=3/2N,)/(N,~N,) (N,=3/2N,)/N,
IX (N,~2N,)/(N,=3/2N,) (N,~2N,)/N,
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Fig.1 Linear fitting of different NdF, concentrations with (a) initial crystal temperature and (b) initial crystal

temperature decrease AT in differential thermal analysis
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Table 2 Linear fitting parameters corresponding to different dissolution models and methods of LiF - NdF, molten salt

LG SR
VAR
CRES BRI 22/ % i R’
Temkin [ -3 688.7 3.49 3.275 88 0.995 15
Temkin 11 -6 060.0 3.05 541513 0.996 28
Temkin Il -18 1343 14.88 16.343 89 0.898 26
Temkin [V -12711.9 12.69 11.394 74 0.953 89
Temkin V 3581.7 -324.37 -3.53851 -0.220 90
Temkin VI -2569.2 1.42 2.291 40 0.999 20
Temkin VI -3490.8 4.54 3.117 22 0.991 82
Temkin VII -5419.0 9.48 4.867 62 0.965 30
Temkin X -127153 17.21 11.476 27 0.894 13
Flood [ -8324.8 6.34 7.362 89 0.984 18
Flood I -6 060.0 3.05 5.41513 0.996 28
Flood Il -24194.3 11.86 21.759 02 0.947 63
Flood IV -25786.8 9.27 23.074 03 0.974 89
Flood V -65752.5 15.85 59.010 75 0.929 91
Flood VI -22569.2 5.52 2.291 40 0.999 20
Flood VI -6 060.0 3.05 541513 0.996 28
Flood VI -11479.0 6.02 10.282 75 0.985 69
Flood IX -24194.3 11.86 21.759 02 0.946 73
— A~ NdF, 23 A2 AL 2 1~2 4 Nd™ 1Y 8 5 A1 7%, 1A
3 & fife 245 5 45 A T REAT 7E [NAF,] " FI [NA,F,] 2 Fi
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A ST F Z I AE A2 A 45 A FIU R Temkin( T I0L VI VID AR AT Flood ( T 1T VI VI,
loF IX) A2, D A BT N F, 75 LiF #5583 7 i ] BEJE A

1) 38 F VK e B IG5 W 58 LiF-NdF, 05 $h 1R R 25 W B Nd* Li* \F L K Li'- [NdF,]” .Li" - [Nd,F,]" .
T45 K, 5206 45 S R W LiF-NdF s 3K &2 P gl A 2Li" [Nd,F, 43 FHl#% .
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Table 3 Fitting values and deviations of LiF melting points of LiF-NdF, molten salt
in different dissolution models and methods
P AR J SR /K 5SRO ZE 3 /%
Temkin | 1126.02 0.45
Temkin Il 1119.09 -0.17
Temkin Il 1109.55 -1.02
Temkin IV 1115.59 -0.48
Temkin V 1012.21 -9.71
Temkin VI 1121.24 0.02
Temkin VI 1119.84 -0.10
Temkin VI 1113.28 -0.69
Temkin IX 1107.96 -1.16
Flood I 1130.64 0.86
Flood Il 1119.09 -0.17
Flood Il 1111.92 -0.81
Flood IV 1117.57 -0.31
Flood V 1114.25 -0.60
Flood VI 1121.24 0.02
Flood VI 1 119.09 -0.17
Flood VI 1116.34 -0.42
Flood IX 1111.92 -0.81
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