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Beneficiation Experiment of Low Grade Niobium Ore

for Super Enrichment
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Abstract: A beneficiation experiment for super enrichment was carried out with the low-grade niobium ore from western

zone of Bayan Obo mine. In the experiment, a process of magnetic separation followed by gravity concentration for

tailings discarding was firstly adopted for pre-concentration, and the obtained rougher concentrate grading 2.61% Nb,O,

was subjected to a reverse flotation for desulfuration, followed by a direct flotation with CYN-7 as a collector and CYD-2

as a depressant for recovering Nb minerals, resulting in efficient separation between Nb and other gangue minerals. It is

found that the raw ore grading 0.06% Nb,O,, with a grinding fineness of —0.074 mm 85% is treated by magnetic

separation and gravity concentration for tailings discarding, followed by a reverse flotation for desulfuration, and a direct

flotation consisting of one stage of roughing and three stage of cleaning. As a result, a Nb concentrate grading 22.37%

Nb,O, at 33.64% recovery can be finally obtained.
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Table 1 Multi-elemental analysis results of sample %
Nb,Os  REO Fe CaF, Sc, 05" TiO, Sio,
0.06 0.71 8.09 1.44 35.4 0.23 31.88
ALO;  CaO MgO MnO BaO Sr0 Na, 0
8.1 12.29 9.36 0.66 0.63 0.27 2.61
K,0 p S C F PRk
3.91 0.38 0.96 3.78 1.24 12.79
1) ik g/t,
x2 AETHAEAR(RESH)
Table 2 Mineral composition of sample %
POy MU ERETEZE ERO BB ARIBERTT ZEEk
0.10 0.28 0.24 0.80 1.36 0.86 0.76
WA wmBY JUrfa AxsAa KA =5 gika
1.29 1.91 9.26 25.12  21.05 26.75 3.14
WEAT-INAT BERAT P Wi KA BB HAh
3.00 1.73 1.11 0.18 0.38 0.13 0.55
x3 HERETHESER N TESH

Table 3 Contents of niobium minerals and distribution of

Nb element in sample

TR WY E i (BREE0) /% Nb AR/ %
ek 0.068 9 87.80
VL%l 0.0103 7.03
ask 0.026 0 3.21

(&) &aa 0.0182 0.68
A3 A 0.001 2 0.23
HAh 0.002 4 1.05
At 0.103 6 100.00
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Principle flowchart in test

Fig. 1
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Fig.2 Effect of grinding fineness on magnetic separation
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Table 4 Mineral composition of HIMS concentrate %

Py WMoY Jifn Sia ZEP OEO-Ra m8 KA

0.69 188 294 644 563 480  25.64 1.16
&A1 T/ SRR AT BBk AR () BBk 0 HoA
3871 215 035 213 0.86 6.17 047 0.39

KPR IR e SRR RE 0 A T4 18 , R
Z,AT15 3] Nb,O, A7 2.61% (AR HLAG 0, H LB i~
Nb, O, S 4 0.095% .,

SR MLA X 8 85ekG 07 3-A 70 ) 20 18 S 5 & oA
SR S, RS AT, HEK Y R R Y Hk
#3.29% , EENKAHT YN EA-INA =B, RO E
AR U B IR R () Bk
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Table 5 Mineral composition of gravity-separation concentrate %

Puy WLy WO OFO-NG 0 A R (R mE

3.29 7.89  0.05 21.37 0.31  6.90 21.77
RO ®/RYY KO Asa-Oria s ke Hib
L1l 0.18 037 16.05 16.08  3.30 3.12

St R AL PR 2 RN S i A AE T
FEHZY 200 g/t,Z-200 F = 50 g/t S50 AT AL
TR, AT RS Nb,O4 fh v 3.24% AEA 91 4 % 95.80%
(ERKE W, R B 0] 7= S §h A 45.23% , Nb,O4 i fir
0.28%IMBKGH . VRS SO AR IS L R 2 6.
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Table 6 Desulfurization of gravity-separation concentrate by

reverse flotation

P Heall i/ % PRk 1%/ %
HFK FRE/%  Nb,Os S Nb, O S
Bk 22.83 0.28 4523  4.20 97.98
R 77.17 3.24 0.28  95.80 2.02

B (FEIENEY) 100.00 2.61  10.54 100.00  100.00
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Fig.3  Effect of collector types on niobium flotation
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Fig.4 Test results of CYN-7 dosage for niobium flotation
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Fig.5 Effect of inhibitors types on niobium flotation
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Fig.6 Test results of CYD-2 dosage for niobium flotation
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Table 7 Closed-circuit test results

TR AR PR/ 9%  NbyOs fhfi/%  Nb,Os [EIER/ %
PeXEH 0.096 22.370 33.64
PR 3.426 0.289 15.51
Bk 0.271 0.530 2.25
kT 3.803 0.320 19.07
EEREY 8.694 0.035 4.77
SRR TE R 82.610 0.017 22.00
Bk 1.100 0.160 2.76
a1t 100.000 0.064 100.00
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