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Table 1 Main chemical composition of bastnaesite concentrate
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Fig.1 Schematic diagram of the reaction apparatus
2.2 R

2 g(&Hit 7.36x107° mol) BT Kl , Kk
SIETER BRI Ln:C=1:3 WREIA), BT8RN
R, BB EIR AT AL, AE Ar R NRE HLREA

EEWHE: FXREARBEIAESHIIH G5 : 59874008; 50574023); L T4 HH T RHEM I HRIFE W BII0 H (5 20040294)

EHEN:

TR (1963-), L&, FHAREXATA, L, #d%, %L ¥nE L, E-mail: zhangliqing@syict.edu.cn.



52 W ST SICL R T SRR BRI U3 % 299

THERE E IR, L CL(20 mL/min)Ek Cl,(20 mL/min)
55 SiClL, IR AR Ar /<. Gk SO &5 oK s 452 1 L
Cly, 7E Ar S ARY PR R =M, S~ T 28
Tk, I UERR 2 KANEY, T EDTA 2553 & Fl LR
A B LB Gt B, R AR
b S E R EAG PR WK B R L R R R B B
TSR P A - B SR B bl

3 ERS5H4

3.1 BRI R

SRR A (0 A RN R > R, E T
SERGI R SRS T L AR BN B A T A A
ALY AR AL S SRR Y Cly, SiCly 2 18] ([
RN RE, IR AR AN BN (R EA T 1T
%, MR AR SN R AT [ A= . s - on i
SR RO R

Ll’lFCO3(S)—>LUOF(S)+C02(g),
LnOF(s)+ 1 /ZC(S)+C12(g)=2/3anlj,(s!l)‘i’ 1 /3LHF3(S)+ 1 /ZCOZ(g),
1/2LHOF(S)+ 1 /2C(5)+C12(g)= 1 /2LnCl3(sy|)+ 1 /2CIF(g)+ 1 /4C02(g).

IIAWEGRGR SiCly I, BREL B R NAS, A2 7ERL
SN :

LnOF g+ 1/2C g+ Cly g+ 1/48iClyg=LnClyq 1+ 1/4SiFy 5 1/2C0nq),
LHF3(S)+3 /4SiCl4(g):LnCl3(S,])+3 /4SiF4(g).

ER Lo R AR NN, B Eth s s
BN SCER[OIIIFS ) 243 BT W, 7 400~1000 "C 2 [],
F W AN N PRI AR HE B IR 55 A7 397 R B0 () R R /N
4 Si0,>ThO,>»>LnOF>>CaO, [r] i 7 it 7] SiCly i1E
TR AR T LnOF #4624 LnCly. 4 ) ik BEAE
450~550 "C 2 [BINF, Sebctlii v BaSOy &AL N fiE )
L LnOF M, 4% KT 800 CHF, BaSO, M5 ikx
e JJ KT CaO. FEMI 4 br ksl b, BF T i
FH SR LRI, iR g R 2 Pros, i
FA SICL IR AT AR T U2 ) Sl 19

TR AR RFAE I ANIR], [ S S A0 n] 3 2k ST
PRAN 22 FLIE [ AR P 2R TR U iy RS e 25 S A,
SN BT B N A [ A S TR BOBHL D AROR, A R
IEAIAN ] BESAR N [ 445 S5 N 400 AL DR s 7 S A [T A
PR RN SN N A IR A (R 1 X 38R AR A4 =40
RS R RS B RN 2 TR AT SR Il . ST
KPP ILG, A TARE SR A I W A% A s A g
WF S S Bl B P R N B ) 2.

9\_°/ 100 +

o

Q

= L

> 80

S

S

S5 60

=

% —&— In the absence of SiCl,
(] 40 - ——In 2 kPa of SiCl
P 4
T

o

—4A—In 10 kPa of SiCl,

0 L
450 500 550 600 650 700 750 800

Reaction temperature ('C)

2 NIRRT S B ST AL B R 4
Fig.2 The results of carbochlorination from bastnaesite
concentrate at different temperatures
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Kinetic Study on Carbochlorination of Bastnaesite Concentrate in the Presence of SiCly
ZHANG Li-qing!, WANG Zhi-chang?, JIANG Lin-lin', WANG Xiao-huan', ZHANG Feng-chun'

(1. School of Applied Chemistry, Shenyang Institute of Chemical Engineering, Shenyang, Liaoning 110142, China;
2. Department of Chemical, Northeastern University, Shenyang, Liaoning 110006, China)

Abstract: A carbochlorination process of bastnaesite concentrate was investigated by using activated carbon powder as reductant, Cl, as
chlorination agent and SiCl, as defluorination agent. The chlorination rate of bastnaesite concentrate was relatively low at the
temperature below 500 ‘C. When the temperature was raised and the amount of defluorrination agent increased, the rare earth chloride
yield increased. But with the carbochlorination going on, the influence of temperature became weak. In the temperatures range from 450
to 650 C, and in the presence of SiCly, the rare earth chloride yield increased from 36% to 98%. The carbochlorination of bastnaesite
concentrate could be carried on at a low temperature in the presence of SiCly. The carbochlorination followed the shrinking sphere model,
and the model was expressed as a mathematical formula of kt=1—(1-X)"* and the apparent activation energy of the carbochlorination was
42.5 kJ/mol.
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