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Table 1 Main chemical composition of

Shichang bastnaesite crude ore (%)

Composition REO MnO, ALO3  FeyO3 CaO

Content 16.78 0. 63 10. 72 3.71 6. 44
Composition MO BaO PbO Si0, F
Content 1. 67 11.17 0.59 41.57 2.75
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Table 2 Partitioning of Sichuan

bastnaesite crude ore (%)

Composition LayO3 CeOr  PrgOi;  NdoO3  Smy0Os3

Content 39.33  46.48 3.34 8.34 0.59
Composition Eu,0;3  GdO3;  ThsO;  Dy,03  Ho,03

Content 0.012 1. 49 0.018 0.025 < 0.01
Composition Er,03  Tm»03 Yb03  LuyO3 Y03

<0.01 <0.01 <0.01 <0.01 0.298

Content
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2REFCOs+ Na,COs= 2NaF+ RE;03+ 3CO, 1

(1)
4CeFCOs+ 2NaxCO3+ O,= 4NaF + 4CeO; +
6CO, 1 (2)
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RE,03+ 6HCl= 2RECL+ 3H,0 (4)

2Ce0,+ S8HCl= 2CeCls+ Cl, 1 + 4H,0 (5)
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RE,03+ 3ChL= 2RECli+ 3/20, 1 (6)
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1/3La,03+ 2HCl= 2/3LaCly+ H,0 (7)
AG(600K) = 76. 4kJ/ mol

1/3Ce;03+ 2HCl= 2/3CeCly+ H,0 (8)
AG(600K)= — 85.8kJ/mol

1/3Fe;,03+ 2HCl= 2/ 3FeCls+ H,0 (9)
AG(600K) = 39. 1kJ/ mol

1/3A1,03+ 2HCl= 2/3A1Cl+ H,0 (10)
AG(600K) = 107. 5kJ/ mol

1/2Si0,+ 2HCl= 1/2SiCli+ H,0 (11)
AG(600K) = 96. 4kJ/ mol

1/2ThOs+ 2HCl= 1/2ThClL+ H,0 (12)
AG(600K) = 38.7kJ/ mol

Ca0+ 2HCl= CaCl+ H,0 (13)

AG(600K)= — 148.2kJ/ mol
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Table 3 L¢(4°) orthogonal experimental results

for stripping fluorine of crude ore

Stripping condition ( m .= 10g)

No. e/ %
m (NaxCO3) /g 0/ C ¢/ min
1 1.0 600 30 34.5
2 1.0 650 45 24.25
3 1.0 700 60 13. 06
4 1.0 750 75 12.12
5 L5 600 45 59. 02
6 L5 650 30 55. 48
7 L5 700 75 32.53
8 L5 750 60 21. 64
9 2.0 600 60 62. 83
10 2.0 650 75 65.20
11 2.0 700 30 77. 69
12 2.0 750 45 47.92
13 2.5 600 75 75.30
14 2.5 650 60 71. 63
15 2.5 700 45 87. 02
16 %5 750 30 74.17
K, 20. 98 57.91 60. 46
K, 42.17 63. 41 54.55
K; 63. 41 48.80 42.29
K4 77.03 38.96 46.29
Range 56. 05 24. 45 18.17

Order of affecting factors m(NayCO3)> 0> ¢
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Table 4 Main chemical composition of stripped

fluorine bastnaesite crude ore ( %)

Composition REO ALO;  FexOs; 5102 F
Content 17.44 11.05 3.45 43.07 < 0.01
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Fig. 1 Effect of NH4Cl amount on RE extracting
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Recovering RE with NH; (] roasting from bastnasite crude ore

ZHU Guocai', TIAN Jun" 2, CHI Rwran', XU Sheng-ming', ZHANG Zhr geng'
(1. Institute of Nuclear Energy Technology,
Tsinghua University, Beijing 102201, P. R. China;

2. Institute of Applied Chemistry,
Jiangxi A cademy of Sciences, Nanchang 330029, P.R. China)

[ Abstract] The optimum conditions of stripping fluorine for Sichuan bastnasite crude ore were determined by orthogonal experi-
ments. Over 95% fluorine in the crude ore was stripped by roasting 30 min of the crude ore with m(Na,CO3)/ m(ore) = 0.25 at 650
C. The stripped fluorine crude ore was further treated by NH,4CI to recover RE. Above 95% RE can be leached by water after the
stripped fluorine crude ore mixed with NH4CI ( m (NH4Cl)/ m (ore) = 1. 1) was roasted 1 h at 325 C. At the same time, the RE
leaching solution contains little Fe, Si and Al. Therefore it is propitious to further purify the solution and recover RE.

[ Key words] bastnasite crude ore; ammonium chloride; rare earth

(4% ZiBE)



