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Fig.1 Flow chart of process
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Table 1 Comparison results of acid-base-induced

crystallization agents and particle sizes of rare earth fluorides
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Table 2 Comparison results of particle size Ds, of lanthanum

cerium fluoride powder at different precipitation temperatures
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80 23.41
70 22.51
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Table 3  Effect of reaction system pH on fluorination rate,
filtration cycle and particle size of lanthanum cerium
fluoride powder

pH AR/ WA /min JOKE/% Dso/pm
1 99.51 <1 14.0 22.13
2 99.58 5 19.3 17.17
3 99.63 30 36.7 8.76
4 99.76 =30 68.0 4.62
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Fig. 6 XRD patterns of lanthanum cerium fluoride at
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Table 4 Physical and chemical performance indicators of SiO, products obtained by hydrolysis

under different drip adding methods

i =X L 98 A 1/ min B Dso/pm w(F) /% w(NH{ )/ % F i/ 4
iE 1 30 82.4 — 9.07 4.64 2.080
0| 5 70.7 10.33 0.02 0.05 0. 037

a— 1 81 I 5 b— S 18 5 A

B 11 RE#EMARX T KBRS SO, = mi

SEM B K

Fig. 11 SEM photos of SiO, products obtained

by hydrolysis under different drip adding methods
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Fig. 12 Effect of molar ratio of mixed precipitating

agent to rare earth substance on particle size of product
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Fig. 13 Effect of precipitation temperature on

particle size of product
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Table 5 Effect of precipitator concentration on product

filtration performance at different temperatures

WEE/ UTVERIM B/ cLugJEI /IR, TUvE Rk B/ g E i/
C (mol » L™ 1) min ‘C  (mole L1 min
1.0 <3 1.0 <10
1.5 <3 1.5 <10
50 40
2.0 <5 2.0 <20
2.5 <5 2.5 <20
1.0 <20 1.0 =30
1.5 ~20 1.5 =30
30 20
2.0 =30 2.0 =30
2.5 =>30 2.5 =>30
225 REAZRpHMNTHNANERAKEYN
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FEE 50 'C.n(F~ +HCO; ) + n(RE" ) =
3.0+ 1ARMET, BLIA R pH XHRBURDRL A2 F1 98 1k
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Fig. 14 Effects of pH on particle size and

fluorination rate of product
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Table 6 Effect of crystal seeding and tumbling on

particle size of product
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Fig. 15 SEM photos of obtained lanthanum-cerium

fluocarbonate after tumbling crystallization
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Fig. 16 EDS spectra of lanthanum cerium fluorocarbonate
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Key Technology of Preparing Light Rare Earth Fluoride by Induced Crystallization of
Fluorine-containing Waste Acid in Rare Earth Metallurgy

GAO Ting"?,CUI Jianguo"?,XU Meng'?,ZHANG Shenggiang'?,CHEN Yufu'?,
WEI Laxian'?,LI Xuefei'"* , GAO Haijuan'?, HOU Xiaoling'"*

(1. Baotou Research Institute of Rare Earths . Inner Mongolia Autonomous Region ,
Baotou 014030,China;
2. State Key Laboratory of Baiyunobo Rare Earth Resource Researches and
Comprehensive Utilization s Baotou 014030,China)

Abstract:In view of the comprehensive development and utilization of rare earth as a strategic resource
and its co-existing fluorine resources, in light of the urgent demand of Bayan Obo characteristic
industries for high-abundance light rare earth and functional fluoride,the acid-base medium circulation-
induced crystallization technology was developed with low-concentration fluorine-containing waste acid
commonly found in rare earth smelting, rare earth metal electrolysis and other industries as the
research object. Based on the principle of reaction kinetics and template effect,a microscopic model of
induced crystalline rare earth fluoride was designed. The influence of temperature, concentration,
instantaneous relative material quantity.acidity and other technological conditions on the synthesis of
crystalline rare earth fluoride was investigated, and the crystallization, combination and substitution
mechanisms of fluorine,inducer and rare earth were revealed. The key scientific problem of colloidal
precipitation of rare earth fluoride synthesized in liquid phase is solved. The entire set of technologies
can realize the high-value utilization of co-associated fluorine resources, ensure that co-associated
fluorine resources as an important supplement of strategic mineral resources fluorite, and have
significant economic and social benefits and broad application prospects.

Key words: fluorine-containing waste acid;induced crystallization;rare earth fluoride;perparation





