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MA Chi'*, WANG Shoujing'*, HAI Dongjing'”, LV Zihu'* , LIU Changmiao'”
(1. Zhengzhou Institute of Multipurpose Utilization of Mineral Resources, CAGS, Zhengzhou 450006,
China; 2. Key Laboratory of Comprehensive Utilization of Gold Resource in Henan Province, Zhengzhou
450006, China; 3. Key Laboratory of Evaluation and Multipurpose Utilization of Polymetallic Ore of Min-
istry of Land and Resources, Zhengzhou 450006, China)

Abstract; Taking the Zhaojinggou tantalum — niobium ore in Inner Mongolia as the research object,
the main mineral compositions and the relevant content of raw ore are determined by optical micro-
scope, artificial heavy sand , X —ray diffraction and electron probe analysis. The chemical compo-
sition, particle size and embedded features, as well as the occurrence state of tantalum, niobium
and other elements are also studied in detail. Tantalum and niobium manganese minerals have fine
grain sizes, usually in the range of 0. 02—0. 074 mm. Inclusion form is the main distribution state,
and accounting for 66. 83% . Valuable minerals include two mineral subspecies, namely tantalum
— niobium manganese ore and niobium - tantalum manganese ore. The tantalum — niobium manga-
nese ore is rich in iron or manganese with a certain content of titanium. According to the results of
metal balance, the tantalum and niobium are mainly concentrated in tantalum — niobium manganese
ore, and dispersed in gangue minerals such as mica, feldspar and quartz. The concentration coeffi-
cient of Nb,Os is 61.23% , and that of Ta,O; is 57.17% . Based on this study, a reasonable process
of ore dressing process has been made, and good dressing indexes have been obtained.
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Table 1 Chemical analysis results of raw ore

Wy Ta,0, Nb,0, Li,0 Rb,0 Fe,0,  TiO,
& 0.0111 0.0134  0.029  0.084 0.67 0.007
Mgy Si0,  ALO,  CaO MgO K,0 Na,O
T 73.46 14.51 0.12 0.05 3.11 6.02
W5  MnO WO, (5,0 Ag  REO,  ThO,
i 0.038  0.016 0.0005 1.68 0.0064 0.0017
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Table 2 Relative content of the main minerals in raw ore
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Table 3 Results of electron probe measurements of niobium — tantalum manganese ore and tantalum — niobium manganese ore

MnO Nb, O K,O0 FeO Ca0 AL O, TiO, Ta, O, Total
12.568 68.106 0 6.662 0.015 0 0.081 11.114 98.547
13.673 64.400 0 4.873 0.026 0 0.092 16.274 99.339
13.077 64.239 0 5.965 0.01 0.006 0 13.479 96.777
13.681 64.127 0.015 5.5% 0.017 0.008 0.142 15.591 99.175
13.497 63.975 0.003 5.765 0 0 0.109 13. 865 97.214
14.000 62.003 0.02 5.015 0.063 0.028 0.815 17.259 99.247
14. 067 37.39%4 0.008 2.892 0.036 0.015 0.343 41.941 96. 695
13.842 31.722 0.01 2.177 0.066 0.034 0.136 47.643 95.677
14.042 30.103 0 2.283 0.012 0 0.183 53.682 100. 305
13.954 21.208 0.002 1.329 0.023 0 0.284 60. 889 97.689
13.413 20. 380 0 6.676 0.011 0.038 0.194 57.534 98.246
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Fig.1 Close symbiosis between niobium — tantalum manganese

ore and tantalum — niobium manganese ore, BSE images
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Table 4  Statistical results of crystal morphology of tantalum —
niobium manganese ore
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Fig.2  a. Fine tantalum — niobium manganese ore wrapped by quartz;

b. Fine tantalum — niobium manganese ore wrapped by albite
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Table 5 Primary particle size distribution of
tantalum — niobium manganese ore
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Table 6 Metal balance sheet of tantalum and niobium
s Nb, 0, Ta, 0,
TR NG, 0, /% Nb,0, SER/e AR/ % Ta, 05 fhfE/%  Ta,0; /g 4p1i%/ %
WA 0.018 47.96 0.008 632 8 61.225 53 31.76 0.005 716 8 57.168
M=t 2.4 0.026 6 0.000 638 4 4.527 66 0.033 0.000 792 7.92
RN 0.04 0. 006 0.000 002 4 0.017 021 0.003 9 0.000 001 56 0.0156
AR 0.03 0.072 6 0.000 021 78 0.154 468 0.034 6 0.000 0103 8 0.103 8
WA 0.22 0.002 9 0.000 006 38 0. 045 248 0.001 3 0.000 002 86 0.028 6
HE 0.022 0.003 1 0. 000 000 682 0.004 837 0.002 4 0.000 000 528 0.005 28
T £ 15.2 0.002 7 0.000 410 4 2.910 638 0.002 1 0.000 319 2 3.192
Va2 25.5 0. 006 0.001 53 10.851 06 0.001 5 0.000 382 5 3.825
LA 55.7 0.005 0.002 835 20.106 38 0. 005 0.002 785 27.85
&1t 0.014 077 842 99.842 85 0.010 010 828 100. 108 3
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