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Table 1 Composition of bastnaesite
(mass fraction, %)

In,0, MeO CaOD BaSOs F AlLO; Si0, CO, Fe
62.8 0.06 0.35 9.11 8.00 0.20 2.90 18.0 0.27
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Fig. 1 Apparatus used for chlorination
1 —Assistant furnace; 2 —NiCr-NiSi thermocouple;
3 —Chlorination furnace; 4 —Reaction tube;
5 —Ceramic ship; 6 —Raw material;
7 —Active carbon or SiCly
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Table 2 Results of carbochlorination of

bastnaesite concentrate for 2h at

different temperatures

RE chlorination rate/ %

Temperature/ C

In presence of SiCly In absence of SiCly

450 28.0 22.0
500 51.0 43.2
550 76.6 60. 7
600 81.4 66.7
700 85.0 75. 1
800 90. 1 81.5
900 96. 2 86.4
1 000 73.1 752
1100 56.2 60. 1
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REOF(s) + C(s)+ Cl(g)=

(2/3)RECls(s, 1)+ (1/3)REFs(s) + CO(g) (2)
(1/2) REOF(s) + (1/2)C(s)+ Cly(g) =
(1/2)RECly(s, )+ (1/2)CIF(g) + (1/2)CO(g) (3)
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MO(s) + C(s)+ Cla(g) = MCly(s, 1)+ CO(g)
(M= Mg, Ca, Ba) (4)
(2/3)FeO(s) + (2/3)C(s)+ Cla(g) =

(2/3) FeCls(g) + (2/3) CO(g) ()
(1/3) Fex03(s) + C(s) + Cl(g) =

(2/3) FeCl3(g) + CO(g) (6)
(1/2)Si02(s) + C(s) + Ch(g) =
(1/2)SiCly(g) + CO(g) (7)
(1/2)ThO(s) + C(s)+ Cly(g) =

(1/2) ThCL(1, g)+ CO(g) (8)
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REOF(s) + C(s)+ Cly(g)+ (1/4)SiClL(g) =

RECls(s, 1)+ (1/4)SiF4(g)+ CO(g) (10)

CaF,(s) + (1/2)SiCly(g) = CaCl(s, 1)+

(1/2) SiF4( g) (11)
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Fig.2 Effect of carbochlorination temperature on

residue production in presence of SiCly
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Fig.3 X-ray diffraction patterns of residues

obtained at different temperatures

(a) —Bastnaesite; (b) —450 C; (¢) —550 C;
(d) —800 C; (e) —1000 C
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Carbochlorination process for bastnaesite concentrate
in presence of SiCl4
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(1. College of Application Chemistry,

Shenyang Institute of Chemical Engineering, Shenyang 110021, China;
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3. Liaoning Provincial Centre of Analysis Testing and Research, Shenyang 110015, China)

Abstract: The bastnaesite concentrate is used as raw material to investigate the carbochlorination reaction. Between 500 ‘Cand 900 C for 2h,

rare earth chloride yield is 43% ~ 86% in the absence of SiCly and further is increased up to 51% ~ 96% in the presence of SiCly. When car-

bochlorination temperature is lower than 900 ‘C, with the increase of reaction temperature, the residue production is decreased, which is sup-

ported by XRD studies. The residue obtained between 450 C and 500 C involves rare earth oxyfluorides and fluorides and BaSO,, between 1

000 C and 1 100 C involves rare earth oxyfluorides and fluorides, between 550 C and 900 C is only rare earth fluorides.

Kev words: rare earth; bastnaesite concentrate; carbochlorination; de-fluorination
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