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Table 1 Mineral chemical analysis results

Na,O MgO ALO, Sio, P,0; SO, Ca0 TiO, Mn Fe,0, ZnO

3.303 1.018 23311 56.725 0.175 0.073 0.139 0.413 0.166 3.537 0.018

SrO Y,0, Zr0, Nb,O, BaO Ta,04 Rb,0 CuO 7ZnO ThO,

0.026 0.002 0.328 0.225 0.625 0.015 0.025 0.011 0.018 0.005

i BEE: 2022-01-04

BEEWE: EKEXE AU AL (2021YFC2902201) ; S EHFEIHADH (DD20221809)
FRER LT (20222YD0126) 5 U148 BARBIAFE4TH (23NSFSC0495)
EHE®NY: 290N (1981-) , L&, @ LR, FEFTTT Y% SA% UK.
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Fig.1 X-ray diffraction analysis of raw niobium ore
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Table 2 Mineral composition and relative content

R/ By i TR/ Y% Wi /Y%
bl 67.40 el 0.26
i 15.22 MR 0.04
RHCA 11.78 s 0.04
FeO (FR#EA) 1.60 Gl AWl 0.03
PR 2.55 Ji A 0.01
EACH 0.21 Hetka 0.20
T 0.20 T 0.08
B 0.001 R 0.05
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Table 3 Main niobium bearing minerals

W AR IS gt aEa Nb,O I8 2 /% Nb,O5 S5 /%
- ’ ! Ta,05<50, 72.57
3 A H (Mn, Fe) (Ta, Nb) ,0 25
ek REE XN 206 Nb,05>50 CREF I R
1 . 3+
ST Pk a A (Ti, Nb, Fe’") ;04 1~20 | 1‘5“530”
KRl TiO, CHRAE I )
‘ ‘ FrEkY Fe*'Fe’",0
) B - o 02
A FeO-OH CHREF D B0
. . 0.02
Mn, Fe)TiO
Bk ( )TIO; CHREHI SR
TERA FeS,
RN RN . 0~0.5
Tl FeS
AR (Ba,H,0),Mn;0,, 0~0.28
Azt K{AL[AISi,0,,](OH),} 0~0.23
KA NaAlSi;O 0~0.1
K K[AISi;Oq] 0~0.05
eps Sio, 0~0.08
T RPN O & AR R AR SRR B e e Ei
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Table 4 Results of electron microprobe analysis of niobium iron mineral
T Sio, FeO TiO, P,0; MnO Sno, Nb,O; Ta,0;
1 0.509 11.373 1.807 0.019 7.948 0.021 71.717 3.01
2 0.329 17.435 1.387 0 2.447 0 73.437 2.802
T 0.419 14.404 1.597 0.0095 5.1975 0.0105 72.577 2.906
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Table 5 Analysis results of niobium iron rutile probe

T3 AT L SiO, FeO TiO, P,0; MnO SnO, Nb,O; Ta,0;
1 0 6.128 73.327 0.011 0 0.03 15.4 2.68
2 0 6.246 74.173 0 0.028 0.057 15.607 2216

P2 0.00 6.19 73.75 0.01 0.01 0.04 15.50 245
(3) R [ Nb.

WA IR 5 M A R I AR T R A
BRAT, BRSO ZR A AR TR AR BRI ) FeO 4024
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Table 6 Results of electron probe quantitative analysis of
hematite and limonite

T4 Si0, FeO TiO, P,05 MnO Nb,O; Ta,Oq

1 6.786 67.995 0.079 1.441 0.245 0.021 0.005
2 6.84 68.694 0.042 1.157 0.151 0 0.085
3 5.371 70.509 0.008 1.342 0.609 0.068 0
4 5.597 67.862 0.006 0.842 0.261 0.025 0
5 3.279 74972 0.014 0923 0 0 0
6 4759 68353 0 6341 O 0.006 0

8] 544 69.73 002 201 021 002 0.02
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Table 7 Quantitative analysis results of Pyrrhotite by electron

microprobe
SWTAi%l AsLa NbLa FeKa CoKa SKa Tala
1 0.224 0 60.883 60.09 39.574 0.036
2 0.232 0 59.02 0.078 38.619 0.169
3 0.263 0 59.297 0.074 39.225 0
FI 0.24 0 59.733  0.081 39.139 0.068
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Table 8 Summary of determination results of embedded
particle size of main niobium bearing minerals

Figimm Pk YeBk LA ARHSERET MIBTERDT BRERET
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-0.01+0.005 19.27 26.52 231 31.08  12.38
-0.005  79.74 46.3 0.37 1338 10.7
it 100.00  100.00 100.00  100.00 100.00
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Table 9 Determination results of dissociation degree of main niobium minerals in sieve analysis samples
A% fift B S %%
¥4 /mm s 7 e \ - o
Nb,O; Ta,0; CeO, g™ P LA IR
+0.074 31.46 0.26 0.015 0.037 0 2.60 37.46
-0.074+0.038 3.05 0.25 0.013 0.052 2.87 5.50 63.16
-0.038 65.49 0.22 0.012 0.00765 48.83 60.21 84.63
it 100.0 0.234 0.013 0.018 32.07 40.42 69.14
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Table 10 Determination results of dissociation degree of main niobium minerals in samples with different fineness

. A% TSR B EE%
TRy S o . N
Nb,Os Ta,O5 CeO, ekt Heksan I ER]
-0.074 mm 90% 0.225 0.015 0.018 60.50 66.36 70.38
-0.037 mm 90% 0.225 0.015 0.018 71.11 75.72 76.01
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Process Mineralogy of Niobium Tantalum Iron Ore in Hubei

Li Xiaoyu'?, Liu Xing', Xiong Wenliang', Huang Zhimin’

(1.Institute of Multipurpose Utilization of Mineral Resources, CAGS, Rare Earth Resources Application
Technology Innovation Center of China Geological Survey, Chengdu, Sichuan, China; 2.Institute of
Sedimentary Geology, Chengdu University of Technology, Chengdu, Sichuan, China; 3.College of Earth
Sciences, Chengdu University of Technology, Chengdu, Sichuan, China)

Abstract: This is an essay in the field of process mineralogy. Rare metals such as lithium, beryllium,
niobium and tantalum, as national strategic emerging resources, are mainly used in industrial fields such as
national defense, aviation and aerospace, and have attracted the attention of geologists in recent years. A
niobium tantalite deposit in Hubei Province is a niobium-bearing trachytic volcanic rock and pyroclastic rock
deposit. In this paper, a systematic process mineralogical study is carried out on the ore. It is found that the
main niobium-containing minerals in the ore are niobium iron ore, niobium iron rutile, hematite and
limonite, ilmenite and pyrite. Niobium iron ore is the main recovered mineral for the separation of niobium
concentrate. The embedded particle size of most niobium minerals is less than 0.04 mm, and the particle size
of niobium iron ore is fine, mostly 0.5 ~ 8 pum. However, at 90% of -0.037 mm, the monomer dissociation
can reach 71.11%. Magnetic separation can be considered to separate niobate and gangue minerals; Gangue
minerals in the ore are mainly sericite and plagioclase, which are seriously argillized after grinding.
Attention should be paid to the influence of mud grade material agglomeration on beneficiation test.

Keywords: Process mineralogy; Niobium-tantalite; Niobium-iron rutile; Vein minerals
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