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RE,0,(s)+6HF(g)==2REF,(s)+3H,0(g) (1)

RE,(CO,),(s) +6HF(g)==2REF,(s)+
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Fig.1 Rare earth oxide conversion device
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Fig.2 The AG and equilibrium constant K, of the Y,0, and HF reaction
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Fig.3 The effects of temperature (a), HF flow rate (b) and dosage (c) on fluoridation rate
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Fig.4 The effects of NdF, reaction temperature (a) and time (b) on fluoridation rate
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Fig.5 The effects of (PrNd)F, reaction temperature (a) and material thickness (b) on fluoridation rate
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Fig. 6 Schematic diagram of fluidized bed equipment
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Table 1

The main factors and rules in fluoridation reaction

Influence factors

Rate of fluoride/%

Reaction temperature
Reaction time
Material thickness

Dosage of HF

With the rise of reaction temperature, it first increases and then keeps constant
As time goes on, the growth rate increases rapidly in the early stage, slows down in the later stage, and finally remains unchanged
Decrease with increasing thickness

With the increase of dosage, it increases first and the remains unchanged
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LSRR NH, Fl HF Sk, K5 0HF Sk
TS A SN, S0 B4 rp B e S A
I REUE IS5 E , I3 R o A X

RE,0,(s) +3NH, HF,(s)==2REF,(s) +3NH,(g) +
H,0(g) (4)
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Fig.7 The AG of rare earth fluoride reaction prepared
by NH,HF, method
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Table 2 The effect of NH,HF, dosage and

vacuum environment on fluoridation rate

Rate of
Influence factors
fluoride/ %
Theoretical value 95. 19
Dosage of NH,HF,
Excess 30% 99. 16
Fluoridation under
96. 89
vacuum condition
Vacuum environment
Fluoridation under
99. 16

atmospheric condition

A3k A BT B B R AR AE Y DL Gd, 0, FIRAL
ST G, R I 28 S 86 v, DASRUAR 2 B i
JE RN ] B AR B BEIE T AL S R
2R 1 AP () e A T2 5% IOV IR 200 °C
W] 3 b, AL R BT 15%, I ok B 4%
FECHRE L - ) R R Y R D R

RE,0,(s) +6NH,HF,(s)==2REF,(s)+
6NH,F(s)+3H,0(g) (5)

P 5 iy B R A R AR 0T i N A5
Sl &, FIFELL Gd,0, Rk S A B 78 X 42,
SR SO LI, 2L (6) S IRAL SO, X (7) S i
SN ;

Gd,0,(s) +4NH,HF,(s)==2(NH,) GdF,(s) +
2NH,(g) +3H,0(g) (6)

(NH,) GdF,(s)== GdF,(s) +NH,(g) +HF(g)

(7)
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Fig.8 The process route of GdF, prepared by

NH,HF, method
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Table 3 The relationship between the fluoridation rate,
oxygen content, nitrogen content of GdF, and the system
pressure, temperature, reaction time, molar ratio

of raw materials

Rate of N
Influence factors O content
fluoride/ % content
System pressure 1 1 ! 1
Resultant temperature 1 1 First | and then 1 -
Reaction time T 1 ! !
Molar ratio of raw material T 1 ! -

1 :Increase; | :Decrease
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(8)

REF, -n'H,0(s)==REF,(s)+n'H,0(g) (9)
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Fig. 10 The transformation fluorination method of rare earth carbonate
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Research Process of Methods for Preparing Rare Earth Fluoride

LU Wen-li"**, MIAO Rui-ying'**" , PAN Bo'*®, YANG Bing-zheng' ",
ZHANG Xiao-wei'** | CHEN De-hong'*’

(1. GRIREM High Technology Co. , Ltd. , Langfang 065201 ,China;
2. GRIREM Advanced Materials Co. , Ltd. , Beijing 100088, China;

3. National Engineering Research Center for Rare Earth Materials, Beijing 100088, China)

Abstract: A detail introduction to the existing dry fluorination process and wet fluorination process is performed. The for-
mer includes HF gas method and NH,HF, method. The latter includes hydrofluoric acid precipitation process, rare earth car-
bonate transformation fluorination process and rare earth oxalate fluorination process. Compared with fluorination temperature ,
reaction time, fluorination rate and product quality of various fluorination processes, it is considered that the dry fluorination
process is more promising in the preparation of ultra-high pure rare earth fluorides.

Key words : dry fluorination; wet fluorination; rare earth fluorides; HF; hydrofluoric acid





