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Abstract: The rare metals, tantalum and niobium, beryllium and rubidium, are commonly associat-
ed with each other on earth. They have been recognized as important strategic resources in recent
years. In this paper, the occurrence research of niobium - tantalum — beryllium - rubidium on a low
— grade and micro — fine disseminated rare metals deposit from Guangdong province was carried out,
by combining advanced mineralogical determination technology with traditional process mineralogy
methods. In order to provide a clarified guidance to process selection of subsequent mineral separa-
tion and comprehensive recovery of the ore. As a result, the ore is classified into tantalum — niobium
— beryllium — rubidium granite type ore with strong alteration of albitzation and greisenization. In the
ore, the valuable metals include tantalum, niobium, rubidium, beryllium, gallium and silver. Tanta-
lum and niobium in the form of columbite — tantalite account for 68.51% and 62.72% , respectively.
The beryllium in the form of beryl and phenacite account for 71. 01% and 20.29% , respectively.
The rubidium occurred in muscovite and feldspar account for 74. 94% and 20. 24% , respectively.
While gallium in the ore is mainly concentrated in clay minerals, and silver is mainly present in sul-
fide minerals in the form of acanthite. The comprehensive recovery of valuable metals and tailing can
be achieved by using combined process of gravity separation, magnetic separation and flotation.
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Fig. 1 The texture and structure of ore
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Table 1 Results of multi — element chemical analysis
g% Ta,05 Nb,O; Rb,0 BeO Ag  Ga,0;  Sn
& 0.009 0.011 0.14 0.044 1.33 48  0.012
JuE WO, Cu 7n Li,0  Cs,0 Fe S
& <0.01 0.017 0.012 0.008 0.005 0.28 0.016
g% K,0 Na,0 ALO, 8Si0, Ca0 MgO
G 3.36 3.35 18.06 70.87 0.13 0.16

T Ag Ga, 05 BN g/t, 275 (7™ BEIR Tl 2R T )
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Table 2 The mineralogical composition of raw ore
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Fig.2 The Disseminated size of valuable minerals

M & 2 AT LLE 87 A Rk i i A R R
(FAR) B, 2T - 40 wm (1005 1 [F]
W R A % 93. 86% , Horft — 10 pum AL 53
MR 54.61% , PP Z 2K FWRinm, 0
UKL RS- YK AR LU 4. 13 A A ik AT R B2 AH X
BOML, HAr At A 350, iR A Bk BE o A A
40 pm R RN 84.37% , =tk EEAA T
-0.32 +0.08 mm Fi TG FEIN , K AR AHXT R,
EEAMET —2.56 +0. 16 mm K2R 5 FE N
2.3.2 ARAFHAFEARIKE

(1) HERT Y

A AN P E T E Bk RV PR ek
W, 20N BRI HMN RS, DO B IR
BRA, AL 2E By e s A 45 3 3 i an &l 3 B o

2

B3 BT MREEIMER
Fig.3 Results of chemical composition by EDS
( Energy Dispersive Spectrometer)
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Fig.4 The dissemination of columbite
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Fig.5 The dissemination of beryl and phenacite
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Table 3 The magnetic distribution of valued elements

mL Y B/ %
v . EhDE %

Lol TR % Ta, O, Nb, O, Rb,0 BeO Ta, O, Nb, O, Rb,0 BeO
250 2.87 0.010 0.018 0.10 0.037 2.99 3.18 2.85 2.58
450 1.13 0.019 0.022 0.091 0.039 2.22 1.52 1.01 1.06
650 1.11 0.44 0.63 0.091 0.042 50.77 43.04 1.00 1.13
1 100 1.24 0.18 0.21 0.094 0. 066 23.10 15.96 1.15 1.98

2 000 2.36 0.008 0.018 0.23 0.081 1.96 2.62 5.38 4.64
Nonmagnetic 91.29 0.002 0.006 0.098 0.04 18.96 33.68 88.61 88.61
Total 100.00  0.010 0.016 0.101 0.041 100.00  100.00  100.00  100.00
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Table 4 Results of heavy liquid test

. i/ % J I/ % % A/ % & L/ % &R/ %
A2/ mm TR % -
Ta,0,  Nb,0, i A Ta,0, Nb,0,  Ta,0, Nb,0O, Ta,0, Nb,O,
+0.32 2.75  0.007 0.022 88.48 11.52  0.006 0.017 0.012 0.060 20.76 31.63
-0.32+0.2  6.36  0.007 0.013  84.69 15.31  0.004 0.007 0.021 0.046 48.67 51.33
-0.2+0.1 23.03  0.006 0.009 92.44  7.56  0.001  0.002 0.071  0.092  85.33 78.99
-0.1+0.074 15.60 0.009 0.011 94.87  5.13  0.001  0.001 0.149 0.196  88.97 91.38
-0.074 +0.043 17.62 0.009 0.013 93.78  6.22  0.001  0.002 0.128 0.179  89.46 85.57
-0.043" 34.64 0.012  0.018 / / / / / / / /
Total 100.00 0.009 0.014  60.43  4.93  0.002 0.003 0.083 0.117 44.70 42.12
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Table 5 Allocation rates of valued elements in the ore

- S EL% s/ % SRR %
Ta, O, Nb, O, Rb,0 BeO Ta, O, Nb, O Rb,0 BeO
R 0.017 34.21 46.06 / / 68.51 62.72 / /
ESyE el 0.241 / / 0. 064 13.46 / / 0.10 71.01
A 0.020 / / / 44.89 / / / 20.29
= 16.427 0.010 0.023 0.700 0.001 19.66 30.75 74.94 0.36
il 38.830 0.001 0.000 5 0.080 0.003 4.65 1.58 20.24 2.57
i+ 8.398 0.003 0. 006 0.082 0.027 3.01 4.10 4.49 5.00
VeE > 34.872 0.001 0.000 3 0.001 0.001 4.17 0.85 0.23 0.77
HAth 1.196 / / / / / / / /
At 100. 00 0.008 0.012 0.153 0.045 100. 00 100. 00 100. 00 100.00
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Fig.7 The principle flowsheet of beneficiation
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