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Distillation Behaviors of LiF Salt Under Different Pressures and
Evaporation Temperatures
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Abstract: Low pressure distillation is a preferred technology for recycling the fluoride carrier
("LiF-BeF,) of molten salt reactor system. In this study, the thermal weight reductions of
the LiF salt during low pressure distillation were observed using a salt evaporation furnace
for the thermogravimetric analysis, and the evaporation rate of LiF salt was investigated
under different pressures and evaporation temperatures. It was found that the evaporation
rate of LiF increased sharply with increasing evaporation temperature as well as decreasing
pressure. This may contribute to the boiling of LiF salt under low pressures. The effect of
the boiling of LiF salt on the recovery of fluoride was also studied in this work. These re-
sults are not only important to understand the distillation behaviors of LiF salt but also pro-
vide critical information for parameter optimization of the carrier recovery.

Key words: LiF; low pressure distillation; evaporation temperature; pressure; boiling

r7s B #3:2014-01-21: /81T H#7: 2014-06-06

ESA P =B b s PR S8 L g B A SR HE A RE R 48 (XDA02030000)

EE® 5 U982, J T A RIS 5L AL Ll

* BRBER AN IR (1973, 2 WL AR B W58 51 NSO AL 2% B 58 . E-mail : ligingnuan@sinap. ac. cn



358 BeAe o 5t e

5 36 &

UEAEK A R % B T o I R R A%
SRR T G A RIS . I S E bR
HEFE PUARHE CGIV) vl — 14 YA R N HE S
o7 HE H e R ] B A A% AR I A R ¥ 200 7R 4
WEIIGE. B TERAER MRS, 254 E
BRERE 2 R . o E B B LI 3
WFFE I AR T i B B2 Be i e S 5 % T B JE I 46
HERE R 58 (TMSR) " W 984T 55 o i BRA SR 3 1%
T8 R R SR T LiF Fil BeF, IR AR A5 3 &
ihe TR Li P EREN 7.5 %00  Li B P73k
I A 940 B (94 MPa) . K I &1 5 45 3 HE a0 5
il FH 32 B K F 99. 99 % [T LIF d5 3k X Fh i 32
) LiF e % & 5t H ettt A g Em =i A iR, BF
A o5 3R HERRARL AL 3 rpr s BT Il ISR AR A Pa, 25
Bk A5 P2 A, 8 0 A0 % B [ 05 347 34 il Y LIF,
DA = 475 b HE p T R ) 2 B 1

TERBH = IR AL 37 28 v 8RR A [ i -4
TBCFE A AT K T2 2 e PR 78 18 H AR S i
S D PR R Y 28 A 5 R 4 B 7 ) 22 ) 4 R
PRI 25 5 A8 R AR 9 25 00 T F A i A 3k
ZENR BN [R] B 5 R 2 HOR AR 7 ) (2 B B
FIRHRBOFERITE . ZHEARRA T ICE
Yy REREMR S H L2 B4 EEEREE R
LIS, FAE 20 20 60 4F 48 38 F AR A 0 [ 5%
5245 28 CORNL) gl % 960 £k 19 0ok e 78 18 e R k47 1
5% . Hightower 2 % T Ce. La,Pr.Nd, Sm,
Eu.Sr.Y #l Zr By 5ALY AN T LiF B985 & . 3C
BRL7-9 MBI IF 1 T — 2 TRE A Il 78 1 e
BT T — RN T G R A A A
FRIBELE IS B . EARBE A 55 [ 4 g HE
AR Hy ER 04 D 25 18 T S0k 3G R A
— D R R S AFLJR B T U8 R AR 1 Ak 3T [l i
(I 5 S HL I R THFE S . i, 96 ] 9% A o [
TS A AE A A A Z AR AR RS R T2 R SR
U ZE TR AR A 5 0 0 1 [ 25 IR A DA
Py el AR B AR E R RE A 5T T
P R R 0 78 18 B R BT Rk F o I ik
T I 1) P2 T S R PR R

R TSI R R A B R 4k B T F
il B A Dok e 7% 1 1 £ T2 AR L 38 6 200 T 20 BF
RWARRKEE BEIREURRESE EE T 240
Xof U 28 488 1) R ) o DA T 38 B PG A IR 2R AR T8
M E . e, A AR S0 LUK S5 e 2R 1R 6 1 3= 22
Bor—LiF £ R BF5E %t 42 F @ 47 BF 1 4

REHERY MR FBEEIB LR
FERILEMSIEX LiF 328 K E R0, LA T
il s R A R MR S5 E R B 28 R AT R s DT Dl A
FE SRR W 208 T8 A M PR S B0 AR %

1 LEEH

1.1 #Rl5i&E

LiF £, 4l 99. 99 % , [# 25 4 A fk 22 3 47
BN 3 40 S 99. 999 %, I v 2 AR K MR I
HIRAA

Z: 2% 1 |5 I Be B 55 T O A ) B R T R TR
B IR R AR M SR A S R AR T8
LU TR EZE R SR BEER T
B 1, ZE &0 i RS 85 30 Rk 5L W BT 9 R
ORI INFAES FRE T BT e AR R
HAE RGN v R E L RS TS Rk
TR R N s 38 R R AR A B A Y
PPN . Z R B AR 6. 15 em® , fR H
R TAE IR BEYE B Ry 30~1 200 °C, 4 i T
YEARERE Dy 1~10° Pa, 15 gs i f2 1~
10° Pa, fr @ oL 2 0~8 000 g, RN
0. 01 g i 53 o Fhcali i R 2 B 3 s ik 1K
1.2 XWHE

FER R T EFNFRIC— & & LiF 348
TEZE RN IR BT R EZE R, O il
LS LT8G PR B AR DL HERR ik oy i s

=

L — 4
~.

>

I ﬁ/ 1 z
FrE G (Load cell) , 2—— #1451 & (Thermal radiation shield) ,
3 WAt (Liner) ,4—— 7% & H 4 (Evaporator crucible) ,
5—Jin#A#% (Heater) , 6
Bl 1 $RRFEEHRZERP SR EE

Fig. 1 Schematic diagram of a salt evaporation furnace

| — N —

1

H.45 248 (Vacuum system)

for a thermogravimetric analysis



5 6 39 Ex

A RS X LAF 28 S8 4 Y 52 1)

359

P EOR R B AR AR p FEERE 0,
75 S I v e i R SR BCAD R SRR AR T - B R R
% 600 °C (10 °C /min) ,600 C{{¥& 30 min, 600 C
T+ 800 °C (10 °C/min), 800 C F} & 4 i % & 1R
JZ 6, (5 °C/min) W RETE R OE IR EE 6 T IRIRZE K
SR . FHAREE JC A SC T I e 5% LiF M5 4h 78 &
PR TR RS IR R 2R R R, TR
RS AR R T S B L R 5 b i A TR T RE AT
TE 22 57 DG 7 T 20552 30 i 10 1952 36 oy — H A
H AR AP i v 2 i HE b S E 1 A L RS
i B85 78 O S A () 1 T IRL AR e o e e T T 2R 3
SE R AR TE 30 min #A L8 R IR R FEAE AL
XA R AR5 BT 6. BT 0, 7R I8 3P )5 4R
B3 R AT DB VRIS SRR E o 5 SCH B4 SR T3 8
75 U BE AR AR 1) P AR I IR EE 6, .

TEM 9% 78 J U B XoF 25 T 32 52 ) 1Y) 55 By v
PN BE D 5 Pa, G0 Eh AR O T IR 2 TR
A AR REE E ER B eE k. Ll
AT 5 %, 28 K IR B 3 H) R 880,910,950, 1 000,
1045 °C, B 7THRLEE N 1045 °C Ry 23 s 3 i
20 g Ab HAR LI 10 g YRR

SRR 78 K R R e 1Y S5 e B R AT T
2% LiF et 2r w1 12.5 g F10 20.0 g 28K
MEERE BN 1000 °C KRB EWEA 400 Pa,
MEERAE S TR =GR 1000 C g, R FFE IR
FIVE F (14 2 o ] Bk AR 8 76 4 552 i 1 0 S A
U . 78R — s WAL T AR — A AR
H 4R ZE7E 1 000 “C R Z8 & 55 I i s A it o 3
ARG FHRIARAE. EE FRPRE
BRI — L 5E AL 5 ME IR, LiF &5 9% 58 4
R L 2HE LI M 25 R it R R AR IR ML 400 Pa

HAZF] 5 PaCs—42 5250 s 300 Pa BiA2 51 3 Pa
G S0 BB U T 28 IS 18] 2 50 min 2]
25 min ANAE B B 28 A I (] T T 28 R R AL
(EXD IO TR WE N N TEY SOk i

2 #F R
2.1 ERBEXNZERLERNRI

ATAETE 5 Pa WA T . % 551 BEAE 880,
910.950.1 000,1 045 °CF LiF ¥ h M3 £47H,
138 LiF 76K [ B T 78 kR & ih &on T &
2(a), HF 1045 TR A LHBLW. N T
T SR LIF Y 78 K b B 12 S5 36 rp b A o it
BNZ 20.0 g, I 2Ca) W] 1. Toit 78 KR
fiK.LiF e R FROAELSBREETEEKEL,
H2 B A 75 R TR EE 1 T e o Ok B i 2 AR A5 ok A
B i o A 5 28 & T i R 1) R A

KR EFILIE R T 2P RS ir . B R
IR ] Y B BB SR 78 R . AR TR
TR 78 R S v LI 2 R B R ] A X B 2 (a) 2R
[ 4R — WS RO B DA 39 i A A )

1 dm

S dr

s o 45 78 I ) B 92 56 28 R L g/ (em” -
min) ; S, Z& A A em® s dm, AL L g5 de s I
] 224 . min,  Hy 067 2 A W B R LiF K& 4R
%) 705 2 A AR T I ) 28 A it s TR 2(h) o ]
2(b) AT Fifi 3 I RE 1) T g o A8 R A I 3 O
£ 880,910,950 'C T LiF #&F $h 2% & o K 5 9 F
ERE LBy SoR iR R R P S SN E
MAE 1000 “CHI 1045 CHE SR T . &K d
Hh 2 R R AR RS JUHAE 1045 CHEW] R,

oy

v =

0.050
0 (b)
-2t (a) 0.025
-4 TE 0,000W b rm-v- 1
-6 g L=
- A2 1 5 -0.025 \ ", : |
°0-10 = —0.050
,12 o
. “14 m -0.075 &
-16 < -0.100 5
18 5 - -0.125
-20
-22 —-0.150 : : - . ]
100 150 200 250 300 350 100 150 200 250 300 350
t/min t/min
p=>5Pa
1—880 °C ,2——910 C,3 950 °C ,4——1 000 °C,5 1045 °C

&l 2
Fig. 2

AEELEE T LAF 5 £k (1 26 A 2k T HH 2R (a) 12 kR Hl 2k ()

Thermal weight reductions(a) and evaporation rates(b) of LiF salt during the distillation at different temperatures
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