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Table 1

earth ore in main ore

Multi element analysis results of aegirine — type rare

JTE REO  Nb,0,  Na,O K,0 MgO Ca0  BaO
TR/ %  8.67 0.22 6.16 0.027 0.45 5.61  2.71
JLE TFe mFe FeO MnO, Si0, TiO, AlL,O,
Si/% 11.74 4.45  19.77  0.35 35.00 0.42 0.28
JLE P,0, F S ThO, Sc, 04
SR/%  2.08 0.39 2.35  0.029 0.0052

K2 RO LA Z IR HTE R
Table 2

earth ore in the east mine

Multi element analysis results of aegirine — type rare

JLE REO  Nb,O5  Na,O K,0 MgO Ca0  BaO
H/ % 6.9 0.14 4.24 0.61 0.28 11.33  6.04
JLE TFe mFe FeO ~ MnO,  SiO, TiO,  AlLO,

/% 13.78  7.07 2.83 1.86 25.14 0.35 0.25

JLHE P,0, F S ThO, Se, 04

Si/%  2.86 6.11 0.46  0.058 0.015

2.2 TYEESH
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Table 3 Mineral composition of aegirine — type rare earth ore in the main ore

WYIARR HEERT ARERDT HHRE i3-S /3 ES/RN BRERA EAvel FBREE  RERESEIET BT
T/ % 6.64 3.16 4.35 0.20 0.56 0.03 5.80 0.89 1.39
TSR MEA waa oA A7 ot AR ) Wi A3 A% KA
T/ % 3.59 0.02 0.30 0.01 0.09 0.01 0.03 0.87 0.04
LR/ B N el =tk T Hzf A B HERA HoAle
T/ % 6.85 42.64 0.29 4.74 3.28 5.95 4.10 1.02

R4 RS A UGG R YL

Table 4 Mineral composition of aegirine — type niobium rare earth iron ore in the east mine
WYIARR  HEERT ARERDT B 3 S/3 ES /RN BRERA EAvel FBREE  RERESEIET BT
i/ % 25.18 7.21 2.93 0.11 0.55 0.01 6.43 0.78 1.80
YK mEA WA DA ek el 3k 4 FaES 7 AR SR LA K
T/ % 3.13 0.01 0.21 0.02 0.01 1.11 0.04 0.01 0.03
LR/ B NA A PSS iy e Hzf A WA GiYel Fopls
T/ % 4.29 24.09 0.36 3.65 3.60 6.29 4.01 0.98
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Fig. 1 FESEM backscattered electron image of niobite
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Table 5 Energy spectrum analysis results of niobite

JLE Nb (0} Fe Mn Ti Sc
FiE/ % 51.42  30.81 10.01 4.56 1.99 1.22
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Fig. 2 FESEM backscattered electron image of ferroniobium ru-
tile
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Table 6 Energy spectrum analysis results of ferroniobium rutile

JLER Nb 0 Ti Fe

B/ % 39.79 25.35 17.89 16.97
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Fig. 3 FESEM backscattered electron images of calcite
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Table 7 Energy spectrum analysis results of calcite

JLH 0 Nb Ti Ca Fe Th La  Ce
G/ % 22.49 27.89 12.78 1.52 1.46 2.39 2.19 5.04
JLR Pr Nd  Sm  Eu Gd Th Dy Y
Fi/% 1,10 15.37 3.78 2.12 0.37 0.39 0.27 0.86
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Fig. 4 FESEM backscattered electron image of pyrochlore
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Table 8 Energy spectrum analysis results of pyrochlore

JLE 0 Nb Ti Ca Fe F Na

T/ %
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Table 9  Nb,O;equilibrium calculation results inaegirine — type

rare earth ore of main and East mines

BT R
o) Nb, O;

TYIEE oA R SR e AR

(373 0. 0555 6.64 0.3685 1.89 25.18 1.3975 7.48
HERH 0.0510 3.16 0.1612 0.82 7.21 0.3677 1.97

HRH

i 0.0150 4.55  0.0683 0.35 3.04  0.0456 0.24
[ZE RN

FRRAN

. 0.0220 6.69 0.1472 0.75 7.21 0.1586 0.85
TR

HWH 00047 1.39  0.0065 0.03 1.80 0.0085 0.05
MIEL0.0210 3.59  0.0754 0.39 3.13  0.0657 0.35
A 27.8950 0.30 8.3685 42.83 0.21 5.8580 31.34
FEH" 73.7200 0.01 0.7372 3.77 0.02 1.4744 7.89
PR ELIAT 12,7500 0.06 0.7650 3.92 0.04 0.5100 2.73
Peskfl 63.1000 0.09 5.6790 29.06 0.11 6.9410 37.14
£k 20.8300 0.03 0.6249 3.20 0.01 0.2083 1.11
NE  0.2070 6.85 1.4180 7.26 4.29  0.8880 4.75
WG 0.0200  42.64  0.8528 4.36  24.09 0.4818 2.58
=f0.0440 0.29 0.0128 0.07 0.36  0.0158 0.08

A
. 0. 0022 7.91 0.0174 0.09 6.59 0.0145 0.08
Mol

WA 0.0160 3.28  0.0525 0.27 3.60 0.0576 0.31
BEKA  0.0290 5.95 0.1726 0.88 6.29 0.1824 0.98
WA 0.0027 4.10 0.0111 0.06 4.01 0.0108 0.06
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Occurrence and Distribution of Niobium in Aegirine — type Rare Earth Ore in
Bayan Obo Mine
QIN Yufang, WANG Qiwei, JIN Hailong, LI Na

State Key Laboratory of Baiyun Obo Rare Earth Resources Researchs and Comprehensive Utilization, Baotou Research Institute of Rare Earths, Bao-
tou 014030, China

Abstract: The occurrence and distribution of niobium in the aegirine — type rare earth ore in the main and east mines of
Bayan Obo deposit were systematically analyzed by means of multi element analysis, Polarizing microscope ,field emission
scanning electron microscope, micro area energy spectrum analysis and AMICS automatic mineral analysis system. The re-
sults show that the grade of niobium (Nb,O;) in the aegirine — type rare earth ore in the main and east mines is 0.22%
and 0. 14% respectively,,and the grade of niobium in the main ore is higher than that in the east ore. There are 82.78%
and 80.21% of Nb in the aegirine — type rare earth ore of the main and east ores respectively in the form of independent
minerals, such as calcite, niobite, ferroniobium rutile, pyrochlore and Baotou ore. The two niobium minerals, mainly cal-
cite and pyrochlore, are the most widely distributed in the aegirine — type rare earth ore of the main and east mines of Bay-
an Obo deposit, in which the distribution rate of niobium element is generally higher than that of niobite, ferroniobium ru-
tile and other niobium minerals. The mineral content of calcite in the main ore is higher than that in the east ore, and there
is no obvious change in pyrochlore content between the main ore and the east ore. According to the above research results,
it is suggested to adopt the stage grinding stage separation process of gravity separation, magnetic separation, flotation and
chemical separation.

Key words: Bayan Obo ore; aegirine — type rare earth ore; niobium; occurrence state; distribution law
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