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Fig. 1 Microphotos of calcitization and biotitization of syenite
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Fig.2 Backscattering images and X —ray energy spectrograms of niobium minerals and rare — earth minerals
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Table 1  Electron microprobe analyses of niobite in a niobium — Table 2 Electron microprobe analyses of rutile (Nb) in a
rare earth ore area niobium — rare earth ore area
kD TCHEhE(% ) BLH SEEA (%)
FERR NbO5  FeO  TiO, MO Ta,05 it FEfh TiO, NbOs FeO CaO MnO MgO CryO5  paif
| 7827 17.43 2 46 1.03 0.24 99 44 1 85.49 9.85 2.12 0.76 0.02 0.01 1.37 99.63
2 86.40 10.01 2.47 0.11 0.04 0.00 1.34 100.36
2 78.27 18.48  2.09  1.10  0.00  99.94 3 92.45 4.70 0.80 0.07 0.00 0.01 1.41 99.44
3 78.53 18.55 2.31 0.95 0.13 100.47 4 90.08 7.06 2.05 0.05 0.00 0.00 0.64 99.87
4 0.0 18,80 |80 L oa 0.01 100.72 5 84.30 11.93 3.14 0.03 0.01 0.01 0.97 100.40
79.07 : ’ : : 7 6 86.39 9.05 3.42 0.37 0.01 0.00 0.00 99.24
5 78.42 18.58 2.03 1.15 0.23 100. 42 7 94.53 3.85 1.83 0.30 0.01 0.01 0.00 100.52
6 78 13 18.42 219 1.10 0.06 99 89 8 95.16 2.61 1.32 0.28 0.01 0.00 0.00 99.39
9 93.96 3.83 1.47 0.67 0.00 0.00 0.00 99.93
7 78.08 18.73 2.54  0.90  0.16 100.41 10 95.37 2.57 1.06 0.32 0.03 0.0l 0.00 99.36
8 77.77 18.64 1.83 1.16 0.23 99.61 11 94.53 3.09 1.20 0.44 0.01 0.00 0.00 99.26
12 93.32 4.08 1.53 0.34 0.05 0.01 0.00 99.33
9 77.83 18.40 2.03 1.48 0.00 99.75
13 96.68 1.72 0.70 0.40 0.01 0.01 0.00 99.51
T 78.26 18.45 2.14 1.10 0.12 100.07 14 96.34 2.00 0.92 0.38 0.02 0.00 0.00 99.66
3 B ARTHEENE E R PrEsR
Table 3 Electron microprobe analyses of monazite in a niobium — rare earth ore area
MmEA JTEEEE(%)
FEfh P05 CaO S0, La,0; Ce,05 Pr,O; NdyOy Smy0, Eu,0; GdyO; Dy,0; U0,  ThO,  Y,0,  pif
1 29.88 0.05 0.23 33.86 28.67 1.50 3.16 0.50 0.08 0.00 0.00 0.00 0.56 0.18 98.65
2 30.24 0.18 0.25 23.98 31.47 2.13 6.63 0.98 0.14 0.15 0.00 0.02 2.71 0.41 99.26
3 30.35 0.12  0.15 24.56 31.06 2.22 6.59 0.99 0.13 0.51 0.00 0.03 1.42 0.46 98. 60
4 30.25 0.94 0.22 22.14 32.87 2.29 7.54 1.20 0.13 0.24 0.00 0.05 1.60 0.36 99.82
5 29.57 0.43 0.50 21.47 32.86 2.60 7.72 1.00 0.16 0.61 0.05 0.06 2.39 0.48 99.91
6 30.02 0.60 0.41 21.84 33.35 2.65 7.75 0.99 0.15 0.34 0.03 0.01 1.82 0.44 100. 41
7 30.03 0.41 0.32 22.31 31.68 2.40 7.11 0.98 0.16 0.48 0.00 0.08 3.04 0.46 99.47
8 29.51 0.87 0.30 22.74 31.49 2.40 6.44 0.98 0.11 0.15 0.16 0.09 3.37 0.43 99.02
9 30.04 0.59 0.17 23.67 32.62 2.37 7.10 0.92 0.14 0.31 0.17 0.05 1.33 0.43 99. 89
10 29.35 1.11 0.22 24.61 31.74 2.12 6.84 0.93 0.15 0.51 0.18 0.02 0.77 0.58 99.13
11 29.73 0.80 0.15 24.34 31.92 2.36 7.44 1.02 0.14 0.40 0.13 0.01 0.56 0.63 99.63
12 30.37 0.57 0.48 21.78 31.19 2.35 8.27 1.08 0.16 0.38 0.09 0.08 2.37 0.45 99.62
Sy 29.95 0.56 0.28 23.94 31.74 2.28 6.88 0.96 0.14 0.34 0.07 0.04 1.83 0.44 99.45
4 FERESED MG - R I o Bral )
Table 4  Electron microprobe analyses of bastnaesite and parisite in a niobium — rare earth ore area
TG AT A TREE(%)
5 F Si0, Ca0 La, O, Ce, 0, Pr, 0, Nd, 0, ThO, Y, 0, i
1 9.31 0.05 12.57 15.05 28.91 2.79 8.52 1.55 0.76 79.51
2 7.44 0.04 11.92 16.30 30. 61 2.85 8.98 2.33 1.33 81.78
3 10.47 0.06 11.18 15.38 30.84 2.84 9.48 0.84 0.61 81.69
Sy 9.07 0.05 11.89 15.58 30.12 2.83 8.99 1.57 0.90 80.99
AN JTLEREGE(%)
K F Si0, Ca0 La, O, Ce, 0, Pr, 0, Nd, 0, ThO, Y,0, it
1 14.09 0.09 0.86 29.53 32.80 2.14 4.46 1.56 0.37 85.91
2 14.47 0.06 0.57 28.48 34.66 2.18 4.92 0.81 0.29 86.43
3 14.85 0.02 0.67 30.55 32.93 2.04 4.42 1.68 0.32 87.48
4 13.92 0.06 0.18 29.50 35.67 2.62 5.48 0.89 0.38 88.71
Sy 14.33 0.06 0.57 29.52 34.02 2.25 4.82 1.24 0.34 87.13
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Occurrence of Niobium and Rare Earth Elements in Related Ores by
Electron Microprobe
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HIGHLIGHTS

(1) The composition of the ore in the niobium — rare earth deposit was identified by polarizing light microscope.

(2) The relationship among niobium, rare earth minerals, and other minerals in the ore was determined by energy
— dispersive spectrometry of electron microprobe.

(3) The chemical composition of main niobium and rare earth minerals was determined by wavelength — dispersive

spectrometry of electron microprobe.
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EMPA analysis

Conclusions

N/

Mineral composistion

ABSTRACT

BACKGROUND: Niobium is a strategic metal with wide applications and plays a very important role in modern
steel technology. The average content of Nb,O; in a niobium — rare earth ore is 0. 0855% , and the content of total
rare earth (REO) is 1.03% , which is close to the minimum industrial grade requirement of niobium ore. Niobium
minerals and rare earth minerals have the characteristics of small particles and complex intergrowths, which makes
them difficult to find under a polarized microscope.

OBJECTIVES: To investigate the forms of niobium and rare earth elements.

METHODS:; Electron probe backscatter image, energy spectrum analysis and electron probe spectrum quantitative
analysis were used to analyze niobium and rare — earth ore.

RESULTS: Niobium mainly existed in the form of niobite and niobium — bearing rutile. The average content of
Nb, O in niobite was 78.26% and that in niobium — bearing rutile was 5.26% . Rare earth elements mainly existed
in the form of monazite, bastnaite and bastnaesite. The average content of rare earth elements (REO) in monazite,
bastnaite and bastnaesite was 64.84% , 57.52% and 70.61% , respectively. Niobium and rare — earth minerals
were distributed and dispersed. They were mostly trapped in the gangue minerals such as potassium feldspar,

calcite and biotite.
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CONCLUSIONS: The types and characteristics of the main niobium and rare earth minerals in the ore deposit
were identified. This study has important guiding significance for the comprehensive utilization of niobium and rare

earth deposits in the future.

KEY WORDS: niobium and rare earth ore; mineral composition; occurrence; chemical composition; electron

microprobe
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