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KT LiF-LaF;-La,O, 15 25 H 3 2 1) R G0 7T . BRI,
ACIE 2 2% H T 402 (Continuously varying
cell constant, CVCC) &R it IR ANRIIRE . LaF; 5
La,0; XA Sh IR R A SRR IR, iR
J. LaF; fl La,O5 & & S5 SRR 71, DL
W9 8 r A T 2 BRI ek S it Al B VR B

1.1 SCIREARY

SEIGFTH B LiF(2 % =98%) Nk 224, LaF;.
La,O5 ¥ Tolk4ti, Hrp LaFs. La,O3 FHYLPE R 5 #6 +
REABA AR AT RME, LiF i E 255 F 2% R )
AIRAF M. K LiF. LaFs. La,O5 #4775 fe L i
300 g HRKFE, FFIRA 5T, FAE 300 CTRMET 10h
#H

1.2 LWHE

TEIREE A 950~1030 ‘CCEKN 20 CHERN, 4
AT LiF-LaF; #5#7& R & LiF-LaF;-La,0; HIH S
., H LiF-LaF; ZEflEEhd LaF; BB E 280N
75%~85%, La,03 JINEN 1.0%- 2.0%. 3.0%, J&&:
R R INER 1 iR,

®1 EIRAERILLK

Table 1 Composition of molten salt system investigated

System m(LiF)/g m(LaF;)/g m(Lay03)/g
LiF-LaF, a b -
LiF-LaF;-La,05 a b (0%3.0%)X (a+b)

5 R 2 B A RTW—10 BB AR &P PE I &
£, WSCER[17], EEARE RN H RNk,
TH2810DLCR # 7 FUMF I S TS ] R 4855

FH 3% 25 204 He, 3 5 #5072: (Continuously  varying
cell constant, CVCC)ll5E LiF-LaF;-La,Os 1 &4 2 1)
SR, BIEDERY: 1) SERA RN S BN
AT B A S5 IR DK R o A Ak S b v DAL 7 2
4, FRAERRAGTE SR N A A4 I 2 A P v A I A
2) 3 H I I e A E AR R T LR R R Gk
SESPRIRSE, THIR 2 PSR 5 TE IR 20 min; 3) RH
HEILER RGEES &R ETE, ¥
TH2810DLCR %5 H A I A5 5 4 H A 38 122 00 4%

AR RRE, A R BRI KA NI B IRFE R, BTN
¥75 3 R ELAS [ (2R 45 2 s 42 6 P A 00 S 3 N 05 6
TS, e 24N S R G 2 AN HBEAE)
FEJE I TS L ) R G AT H R o p T AR B SR
LIRS R

N T ARIE S A AR H St B e S R g o
Wit SCIGHTAE 800 'C R, F KCI M50 HL Gt i 44
HATARE, 1S KCl #E SR 2254 S/lem, 5
GRJOTHEIM Z:"™Iffy 1 5% 2.237 S/em 2% 0.76%,
TR 127 100 5 4 kL S R R WA

1.3 EBSEHENITTE

JE R S 5RO R 2 Arrehnius 52, T8
ANTE R B N R s S RS, 3k T DLdE ik
Arrehnius 7R — D A B B SR EE .
Arrehnius J7 FEFA X fn R,

k:Aexp(—%j (D)

ok NBE P HESE, S/em; 4 NTERTRF, S/em;
E, e FIE10AE, kI/mol; R NEE/RSARE L, 8314
J/(mol-K); T HN#HIIZEIRE, Ko X TR e i £,
FRATIH 7 A4 FO L SR 1L RE B, #0252

xof (1) P 2L AR 0 B A

£,

Ink=InA- 2
RT 2)

mARQ)ATH, nk5 7" 2N EFEELR,
HLREEAIMA, RIZENE/R. RIEHESHSIRE
(R A T U5 7 2 P DA U B A o S AL 1 H 3 A
Re E, AR HTA T 4.

2 HER5THE

2.1 REXEEE SR

TEIRE N 950~1030°C B KN 20°C) RN, 439
WL IR R LiF-LaFs. LiF-LaFs-La,Os ¥ bk Z i S
RMgm, WK 1 . LiF-LaF; 1k R
75%<w(LaF;)<85%; LiF-LaFs-La,0; /& #h {& &
0<w(La,05)<3.0%; w(LaF;). w(La,03)7> B F& 5k
H LaFs. LayOs R & 53 5.

A 1 & LR B, LiF-LaFs. LiF-LaF;-
La, 05 175 514 72 1 i 52 22 0502 B iR BE 1) o v 488 K
SR A RIRT, I AR R T 20 °C, JE R G
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SEHI T 0.15~0.21 S/em, 3X 5 LA AT 77 45 B 12200

— 3. KRB SR E T, B sh ARG,
SRS IR R G R v i, 81 R E R R g
Wk, A, BEESEIRER T, SR R
IR, BT E TS B A2 30 R BE 7 kI Mg A
75 L 556 1 45K R

N T BERT AR B R R R SRS Arrehnius 77
2, BB R BEEBT IS Ink - T K RE,
TP HATER IS, S53RWE 2 s,

HIE 2 AT 40, Ink 5 77 RIS R, Lk
MIRAB RZFEKT 0.95. RIEXQ2), LEE 2 Fl
GRS ENETTHRE, THE TR AS (R Eh 2 R i i
T A 5HFIEWEE EBUES T3 2.

M 2 WTDEH, AR SIELRE BN
29.85~33.72 kJ/mol. X} T LiF-LaF;-La,O3 J& ik R,
MR LaF; S E—En, BEEAIET La)Oo, S ER
Hhn, MSIEEE E 2 N RERE.

2.2 LaF; 8 EXIBRHB SR

TEHEN 950~1030 CYulHE N, H%7E LiF-LaF;-
La,O; J 2k LaF; &N 75% 80%. 85%HT,
LaF; & EXHE L SR 50, FTfs B SR 2 4
HHEWE 3 fis.

42 1@

- w(La,05)=0

34+ - w(La,0;)=1%
- w(La,0;)=2%
32k - w(La,0;)=3%

1/C

k/(S+cm™)
w
(3]

- w(La,05)=0

3.0r - w(La,03)=1%
—+ w(La,03)=2%
28+t == w(La,03)=3%

940 960 980 1000 1020 1040

t1/'C

940 960 980 1000 1020 1040

3(a) (b)s ()T Al LaOs TR INEA 0.
1% 2% 3%, AN[Fl LaF; & & NG HE SR K.
HE 3w, {EMFIRERAE La,O; W= T,
LiF-LaF;-La,0; 15 £5 (1) FL 5 28 LaF; Jit & 7 30 5 0
SRR/, H LaF; SR80 5%, A SR
B9/ 0.13~0.22 S/em. HFFLEE -5 HIABIHE 19
R4 £ CeFs-LiF, SmF5-LiF LAJ% YF;-LiFP2 e G241
EEAE, BT AR IR L S 0 £ B S 3 A AR £
KRN, BEFEE T LaF; S &R0, 1&Ehda
BARMEET L2, EagMERT, KiPm
BF BN AT M3 R, ST R, B
YN 77T, A FIE B FIAR A La,Os WS IHE T,
WA ISR LaFs S RN, JESRFEH K, Hikm
JEEE R LaFs i, IS SN, HAk, SCHR[23]
KW, BEME T LaF, SR A3, 15 5ok A mleok
BARBUCK LaF, « LaFy . LaF, %81 BI1hn,
TRASAR 25 1R FEL T 2 ik

23 La,0; R EXNEHRBESENFI

TEIRPEH 950~1030 CYuFEN, H%AE LiF-LaF;
JEEET La,Os &N 0 1% 2% 3%Hf (Lay 0,
EIRIETEHEN), LaO; FrExtiEsh i SR M m, A
1R H RN LEMEA B E 4 Fis.

4.0H®)

3.81

g
[©)}
T

32F — W(L3203):O
- w(La,0,)=1%
3.0 —h— W(La203):2%
—+w(La,04)=3%
28 1 1 1 1
940 960 980 1000 1020 1040

t1/C

1 RS LiF-LaFs-La,05 ¥ h 14
EL RS Al

Fig. 1 Effect of temperature on
conductivity  of  LiF-LaF;-La,0;
molten salt system: (a) w(LaF3)=75%;

(b) w(LaF5)=80%; (c) w(LaF3)=85%
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1.45 1.45
(@) m w(La,0;)=0 (b) m w(La,0,)=0
1.40 | o w(La,0;)=1% o w(La,0;)=1%
A w(La,03)=2% 1351 A w(La,03)=2%
— 135] * w(La,03)=3% _ * w(La,05)=3%
Ig 1.30 “E’ 1.2 X
E’}, . @ 25¢ A
= = 0
= 1.25¢ = -
1.15F
1.20F
[
1.15 ! : . 1.05 ! ! !
0.76 0.78 0.80 0.82 0.76 0.78 0.80 0.82
T7/103K™! T7/103K™!
140 (© (La,0,)=0
m w(La,;)= : R R
o W(La00=1% 2 LiF-LaF3-La,O5 MK R Ink
i A w(La,05)=2% 51" %A
1.30
' * w(La,03)=3% . . .
E Fig. 2 Relationship between Ink
g 120k and 7' for LiF-LaF;-La,0; melts:
& L
3 (a) w(LaF;)=75%; (b) w(LaF;)=80%;
=} 250
Lok (c) w(LaF5)=85%
°
n
1.00 ! : :
0.76 0.78 0.80 0.82
T7/103K™!
F2 AFABHANNEETE T 4 5H-SEEE E,
Table 2 4 and E values of molten salt under different compositions
System w(LiF)/% w(LaF3)/% w(La,05)/% A/(S-em™) E/(kJ-mol ™"
0 60.82 29.85
1 64.60 30.19
LiF-LaF;-La,04 25 75
2 68.13 30.34
3 67.31 29.94
0 65.76 31.28
1 48.32 27.73
LiF-LaF3-LaZO3 20 80
2 54.54 28.68
3 43.71 26.01
0 78.91 33.72
1 69.58 32.03
LiF-LaF3-Lazo3 15 85
2 71.41 32.02
3 58.62 29.63

Bl 4(a)s (b)~ ()F7R% B LaFs 5 & 75%.
80%- 85%IN, AN[A La,O5 & & N h L T R i

Ma B MK

4 WLLAEN, EMEEEZT,

LiF-LaF3-La,0 & £ i) H 5 R & B2 La,O5 25 & 11

INTIHE R, FPEARLYERR, HEMWE. LaF; &
AL, LayOs & B FE AL ER K HL SR LMD . 1K
SR ABEE LayO3 BN, LayOs #4545 # o (1 5628
TR K La-O-F 255811, N7 e =an
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40+@ 421 (b)
3.8} 40t
3.6+ 3.8+
2 o ;
g 34+ g 3.6F .
£ 32¢ p 2 34} J
= = 950 C < = 950 C
3.0 «970°C 321 ¢970°C
4990 °C 4990 °C
2.8} v1010°C 3.0F v1010°C
+1030°C +1030°C
2. 1 1 1 1 . 1 1 1 1
6 75 78 81 84 28 75 78 81 84
w(LaF3)/% w(LaF;)/%
42 ) T950C 4.4 D 550C
4.0t *970 C 42t
4990 °C
38f v1010°C 4ok
~ +1030°C ~
"= 3.6} 33l
C 34¢ 2 3.6}
= =
32F 34F \\
3.0t 32F
2.8 3.0
75 78 81 84 75 78 81 84

w(LaF3)/% w(LaF5)/%
B 3 LaF; & X LiF-LaF;-La,O; 4 3h 4 R HL 5 K540
Fig. 3 Effect of LaF; content on conductivity of LiF-LaF3;-La,O; molten salt system: (a) w(La,O3)=0; (b) w(Lay03)=1%;
(c) w(La,03)=2%; (d) w(Lay,05)=3%

44 4.2

(@ =950°C v1010°C (D) S 0502 G SVl 104
42 ©970°C «1030°C 4.0r ¢970°C ¢1030°C
4990 °C 4990 C
40t 381
g 2 34}
TS0 <=
32+
341
3.0F
i
1 1 ] 1 1 1 1 2.8 1 1 1 1 1 1 1
0 QiSO ] S i 2i0) Sl 310 0 015l ] SO D S 3 1)
w(La,05)/% w(La,03)/%
4.0
© w9s01C w1010
381 ¢970°C ¢1030°C
4990 C El4 La,O; EXEIL BRI
P 3.6r Fig. 4 Effect of La,O; content on
g 34| electrical conductivity of molten salt:
% (@) w(LaF3)=75%; (b) w(LaF;)=80%;
32+
(c) w(LaF5)=85%
3.0F
2.8

0 05 10 15 20 25 30
w(La,05)/%
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R, #B. R, M LiF-LaFs-La,O; 45 k1A £ 1 S5 2 4 B ok
LaF; +(x-3)LiF= LaFix_3) +(x—3)F" 3) F, BETP LaF, S EMNIEHIN 80.0%<w(LaF;) <
LasOn 4 LA+ 24F 3 LaOFC- ) A 85.0%, La,O; & Eifi 2 1.0%<w(La,05)<2.0%, Hif#
+ + =
s T LA * oty @ m I 960~980°C , LA M F B LiF-LaFy-La,Os
La,0; + 4 LaF\" V™ =3 La,0F" " +xF~ (5)  JEERHIN La-Cu &4 g F AR,

1 7 FE20(3)~(5) FI 4, B LiF-LaF; 1% 5+ La,0,4
I, 4 6 HoKe 2B BB 2% & B 1 (4] LaOF D™
La,OF ™9™ [fi% La,Os S EMIE K, XL T F%k
HARsgn, Bk b B 7 B AR N, S
ISR B B TN 2, i Mg k. |
A& BT IR B B 1 BIARRBOR, 5 2 (1 SR 3 B g K,
RItE, AHECIREEAN LaF; &M S, LaOs & EX G
CERSE S DN} 5T

24 HBSEREFHFER
Z &L . LaF; & & . La0; & &% K KXt

LiF-LaFs-La,05 f& #h LG 500, K LR alie 3k
S R AT 2 o0 — RV R A M, 8oL
LiF-LaF;-La,05 & #h 1A R i PR MBCEHA, W
THR:
k=—1.54114+0.007941-0.03704w(LaF;)+

0.10839w(La,0;) (6)

TIFR(O) R A RECN 0.9737, HiEHVERIA:
t N 950~1030 C, w(La,05)N 0~3.0%, w(LaFs;)A
75.0%~85.0%

FHER ST B RH 7 FE AT A, 7E LiF-LaFs-LayOs
ISR RS, BB EMIREZN S, La,0; §&E
EGRTTEE, IXHAR T 3 s s, [FnEe
BEF RS La-Cu &8 5805 i 330
1R LaF; & 818 KM/, X HREERE, FRIK
IR . fEMEEh H )& i L& 8 A e i,
P R MRS & B 55, AR
T FL AR B v, SRR R, LA B
ALY P ffp s R A B ] R ARIR B . A SR B AR B
W La-Cu &4, Z56 %ISR FEMERE A, B
FRTIEL FEE N 2 1 7E 960~980 “CHENAHEL,

SIHTE 1~4 LR IL: 1) JASEPBE LaF; & &1
K, HSFHREE, BERFEER, AR T RN IERE
BEAT, PRI IA R LaFs 2N S HI7E w(laFs)<
85%; 2) IAEhH FHE LayO; SR IR, =
LR La,O5 & w(Lay05)=2.0%I , La,0; 58 451
TR TR E BN, B La,03 B4 U4 T

3 Z5ip

1) R R SRR E S A
La,O; Zr &M, PGk R LaF; S &1
IR NS

2) WA LaF; & . AW La,O S B 5IH
HHEIFEMKRITLUKRN =-1.54114+0.00794¢
0.03704w(LaF5)+0.10839w(La,05), Hoid Fl 2503 Fl i
TR 9 950~1030°C, w(LayO3) A 0~3.0%, w(LaF;)
N 75%~85.0%.

3) Hiff LiF-LaFs-La,Os 1 Zhifil % La-Cu & & 450H
FRAR 60T . 80.0%<w(LaF;)<<85.0%, 1.0%<
w(La,03)<2.0%, HfAR E R 7E 960~980 C.
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Electrical conductivity of molten LiF-LaF;-La,0;system for
La-Cu alloy

CHEN Shu-mei"% HONG Kan®, WU Xin-yu', LIANG Xin®, LIAO Chun-fa', CHEN Dong-ying®

(1. Faculty of Materials Metallurgy and Chemistry, Jiangxi University of Science and Technology,
Ganzhou 341000, China
2. Ganzhou Nonferrous Metallurgy Research Institute, Ganzhou 341000, China)

Abstract: The electrical conductivity of LiF-LaF;-La,0; molten salts (w(LaF;)=75.0%-90.0%, w(La,03)=1.0%-3.0%)
was systematically measured in the temperature range from 950 C to 1030 ‘C by using continuously varying cell
constant(CVCC) method. The composition and temperature dependences of the LiF-LaF;-La,O; system electrical
conductivity were investigated. The optimal operation conditions for La-Cu alloy production were determined via an
analysis of electrical conductivity and activation energy for conductance which calculated based on the Arrhenius
equation. The results show that the molten system electrical conductivity linearly increases with the increase of
temperature and the La,O; content, and decreases with the increase of LaF; content. The regression functions of the
conductance with temperature(f) and LaF; content(w(LaF3)) and La,O; content(w(La,03)), can be express as:
k=—1.54114+0.007947—0.03704w(LaF;)+0.10839w(La,0;). The optimal electrolysis conditions for preparing La-Cu alloy
in LiF-LaF3-La,O3 molten salt are as follows: 80.0%<w(LaF;)<<85.0%, 1.0%<<w(La,03)<:2.0% , the temperature range
from 960 ‘C to 980 C.
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