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Table 1 Mineral composition of ores
A A WA AstE entE TA P BiA BERA BPURA e4h mIkA HEB Anh 9
21.51 5235 897 11.75 4.04 0.13 0.07 0.01 0.27 0.10 0.02 0.66 0.09 0.02 0.01
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Table 2  Analysis results of chemical composition in ores

Li,0 Rb,0 Cs,0 Ta,04* Nb,O* Fe,0, Ca0 MnO Sio,
0.068 0.080 0.0054 32.6 85.9 0.34 0.29 0.045 81.32
ALO, K,0 Na,O MgO S P,0; TiO, Au* Ag*
9.97 2.74 2.65 0.48 0.0081 0.11 0.05 0.04 0.43
*EARLH: glte
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Table 3 Distribution size of main minerals
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Table 4 Electron microprobe analysis of muscovite

B /um A05% A% A% A% Snbli%

My 1 2 3 4 5 6 1 8 “F¥y

-300+150 34.45 29.72 27.92 18.92 7.04
-150+100 18.7 17.89 15.89 12.69 6.87
-100+75  16.55 15.99 17.51 13.24 10.41
-75+38  18.26 20.17 20.98 24.15 24.88

-38+20  5.12 5.96 7.17 11.18 17.25
-20+10  2.13 3.05 3.78 7.08 14.15
-10+5 0.85 1.58 2.13 3.57 8.32

-5 0.29 0.37 1.16 1.57 3.88

M Hh 01~03 mm. N TR BT HHILRES
H, ANRWETN = BT T P EREE b, A dr
g K 4. 5,

1 =BEFEEAIRERE
Fig.1 Mica with hypidiomorphic lamellar crystal form

2 AEEFTEEESH
Fig.2 Mica distributed directionally in strip shape
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TN 0.57% 31 0.83%, P34 0.67%; 1M 4 = B
H1 Rb,O & EF M 0.19% £ 0.40%, 34 0.27%.
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ST B o3 Wik @ A = BER & . B2k
XS BRIk B R < BT T X AT AT, b4
RGBT P FE S = B 5 5 97%, A
PN 2%, AT I 1% YO Z S YR

Na,0O 043 045 044 047 037 0.56 035 0.50 0.45
K,0 935 9.74 10.19 10.16 10.15 10.40 10.65 10.36 10.12
Rb,0 0.71 0.83 0.62 0.59 0.62 0.79 0.66 0.57 0.67
MgO 0 003 0 001 0 007 046 0.15 0.09
MnO 041 04 043 045 034 020 0.18 031 0.34
TiO, 0.06 0.05 006 0 0.04 0 0 0.03 0.03
SiO, 46.61 46.42 46.20 45.44 46.34 47.32 47.06 47.41 46.60
Al 05 31.70 32.09 32.52 32.57 33.59 35.17 34.21 33.26 33.14
Fe,0; 1.25 129 1.24 129 1.18 083 0.89 120 1.15
Cs,0 0 006 0.04 002 002 0 006 0 003
Total 90.52 91.37 91.73 91.00 92.63 95.32 94.50 93.78 /
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Table 5 Electron microprobe analysis of phlogopite

A5y 1 2 3 4 5 P

Na,O 0.11 0.20 0.13 0.12 0.13 0.14
K,0 9.73 8.68 9.28 9.28 9.36 9.27
Rb,0 0.40 0.22 0.26 0.27 0.19 0.27
MgO 2356 21.84 2346 2297 2297 2296
MnO 0.14 0.10 0.12 0.15 0.11 0.12
TiO, 0 0 0.04 0 0.06 0.02
SiO, 4251 4140 4178  41.89 4170 41.86
AlLO; 1634 18.04 1651 16.85 16.82 1691
Fe,0, 1.70 1.64 1.57 1.89 1.73 1.71
Cs,0 0.08 0.06 0.03 0.07 0.06 0.06
Total 9455 92.16 93.17 9349 93.14

BT, AR IR 6.
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Table 6 Chemical analysis results of mica monomineral
Li,0 Rb,0 Cs,0 Ta,04* Nb,0,*

0.22 0.37 0.019 56.6 407
*HNLN: glte
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Table 7 Electron microprobe analysis of potash feldspar

Moy 1 2 3 4 FI
Na,O 0.62 1.15 0.37 0.62 0.69
K,0 15.56 14.71 16.01 15.25 15.38
Rb,0 0.16 0.18 0.17 0.16 0.17
MgO 0 0 0 0.01 0
MnO 0.02 0 0 0 0.01
TiO, 0 0.02 0 0.02 0.01

Si0, 6534 655 6546 6465 6524
ALO; 1798 1833 1804 1795  18.08
Cs,0 0 0 0 0.01 0

Total ~ 99.68  99.89 10005  98.67  99.58
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Table 8 Equilibrium calculation of rubidium metal content in
raw ore

W Z‘E@ Rb,0 Rb,0 Rb,0
SE%  BEY% SRl AR %
Pag 18.49 0.37 6.84 82.26
A 8.68 0.17 1.48 17.74
A 20.82 0 0.00 0.00
FioE 50.67 0 0.00 0.00
BEWji) 1.34 0 0.00 0.00
enas 100.00 0.083 8.32 100.00
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Fig.3 Closed-circuit flotation flowsheet
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Table 9 Technical index of closed circuit process
PEERARK %% Rb,OFH/% Nb,Os& Y/ (g/)  Ta,0s5H/ (g/t)  Rb,0BIKHE/% Nb,OHIZH/% Ta,05m % /%
+2 mm BT 3.21 0.37 407 56.60 14.68 12.92 6.41
b 14.58 0.33 334 81.10 59.41 48.13 41.70
AR 3.70 0.037 577 236 1.68 21.10 30.73
=<t 78.51 0.025 23.0 7.64 24.24 17.85 21.16
JRH 100.00 0.081 101.2 28.30 100.00 100.00 100.00
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Occurrence State and Beneficiation Technology of Rubidium in a Low
Grade Rubidium Ore in Qinghai Province

Bai Jianhai', Zhao Yuging®, Ying Yongpeng®, Wang Shoujing’, Xiong Xin>

(1.Qinghai Institute of Geological Survey, Xining, Qinghai, China; 2.Qinghai Province Geology Ore Testing

and Application Center, Xining, Qinghai, China; 3.Zhengzhou Institute of Multipurpose Utilization of

Mineral Resources, Zhengzhou, Henan, China)

Abstract: This is an essay in the field of mining engineering, which introduces the research results of
process mineralogy and mineral processing technology of a low-grade rubidium ore from Qinghai Province.
By means of chemical analysis, microscopic identification, MLA and electron probe microanalysis, the
occurrence of rubidium in the ore is found out. The main useful element of the ore is Rb, and the main
rubidium bearing minerals are mica and potash feldspar. On this basis, the combined process of crushing,
coarse-grained mica screening, magnetic gravity gravity flotation was used to separate the ore, and Nb, Ta
and Rb were recovered from the ore. The test results show that the lithium, rubidium and cesium in the
flotation mica concentrate has good leachability, and the operation leaching rate can reach more than 82%.
Keywords: Mining enginnering; Rubidium; Process mineralogy; Mineral processing technology;

Comprehensive recovery
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