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Preparation of the nuclear-pure grade 'LiF

ZONG Guo-qiang , XIANG Shao-Ji,CUIl Zhen-Hua, WANG Rong-Rong,
LU Ren-Jie ,ZHANG Ting,XIAO Ji-Chang”
(Key Laboratory of Organofluorine Chemistry ,Shanghai Institute of Organic Chemistry, University of Chinese
Academy of Sciences,Chinese Academy of Sciences,Shanghai 200032, China)

Abstract ; Nuclear-pure grade "LiF was prepared by fluorination reaction of "LiOH + H,0 with electronic grade hydrofluoric acid,
and various preparation process conditions were studied. The effects of the concentration and adding amounts of hydrofluoric acid,
reaction temperature , reaction time , aging time and drying temperature on the quality and yield of’ LiF were screened and optimized
preparation condition of " LiF was established. Firstly,20. 00g of "LiOH + H,0 was added into the hydrofluoric acid with a mass con-
centration of 20% and a molar ratio of 1. 1. Then,the mixture was stirred at 80°C for 2 h,and followed by being aged for 10 h. After
that , it was filtered , washed ,and then dried in vacuum at 130°C for 20 h. Finally, the nuclear-pure grade ’LiF was obtained with a
high yield of = 99.0% ,a Purity = 99.98% and a total oxygen content of < 0.20%. As the quality index of "LiF meets the re-
quirements of molten salt preparation raw materials for molten salt reactors, our research provides key raw material and technical
support for the large-scale preparation and application of fluoride molten salt(” LiF-BeF, ) for the fourth-generation advanced nuclear

power reactor.
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Table 1 Chemical specifications requirements for

molten salt reactor fluoride salts

BT SRR (W% ) BT SRVRRIE (wi%)
Cu 0. 005 Si 0.01
Fe 0.01 Na 0.05
Ni 0. 0025 Ca 0.01
S 0. 025 Mg 0.01
Cr 0. 0025 Cd 0. 001
Al 0.015 Rare earth 0. 001
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Fig. 1  Effect of hydrofluoric acid dosage on oxygen

content of ' LiF
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Fig.2 Effect of reaction temperature on

oxygen content of ' LiF
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Table 2 Impurity element content

- B (ppm) bt i 2 St (ppm) FRiEdR 2

e e MSR #3EfH (ppm) ORI MSR #7E(H (ppm)
K 23.8 100 1.2 Ni <1.0 25 0.07
Ca 2.3 100 1.2 Hg <1.0 1 0.02
Si 390.8 100 0.9 Mg <1.0 100 0.5
Mn <1.0 20 0.04 Ba 1.1 50 0.1
Fe 7.3 100 0.8 Ti <1.0 50 0.02
Co <I1.0 5 0.01 Al 52.5 150 0.3
\% <1.0 20 0.01 Zn <1.0 10 0.02
Cd <0.5 10 0.1 Sn <1.0 50 0.03
Hf <1.0 1 0.05 Pb <5.0 20 0.02
Cr <1.0 25 0.07 B <1.0 5 0.05
Mo <1.0 5 0.05 Ag <5.0 5 0.01
W <2.0 30 0. 01 Cu <1.0 50 0.01

Na <10.0 500 1.6
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Table 3 Anionic impurity content

TeHLBH &+ cr NO, 80,* PO,*
Bl (ppm) <20 23.5 56.9 8
FRIUE(E (ppm) 150 50 100 10

bR 2% (ppm) 0.2 0.1 0.1 0.05
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