o511
2024 42 A

R 58 A No. 1

Conservation and Utilization of Mineral Resources

Feb. 2024

KESHEY R —IEFE T ZEIKHMBIP3

BF AR, A, LKA

KO wf BB A RSTEA R, #IR Kb 410012

FE S5 TD926; TD923 X ##RIRE: A XEHS:1001-0076(2024)01-0089—06

DOI: 10.13779/j.cnki.issn1001-0076.2024.01.012

WE EEE S 0.098%, WA # W) EE AT, fiRiA BAT, ITiRO, IR ERAE R A b R R A, S K
A P AT RN 2%, T AR mr S AR R BT o Ao sl S B [ e T 2, SRS 7 B B A — B IE V7 B I U A, AT T I
T 16 B0 A REL AR UACHR) | 00 A S0 R B AL I A0 | 47 pHL, b T RS B AR S R P A A R R . SRR
W, T Fd 4% 2R AR SR CY P+ 7). SN—1, S IE 7 8 SR IR RR + 1 1, et S 7 e M 445 (AL = ) — o 9/ IR 1
TR (—HL— 4 —K5) R AR, 3875 TS5 Rb,0 Fh 7 0.214%. Rb,0 [EIR 71.04% AYFEAR, Bl S0 T 4nis 5 A [0 i

KR AT B Ko R BLES; TR

R — P E R A AR, B R G R AR,
FA “KIRIE&RE” 2/, sl d a0k 50
JCEETE . Hshdshl i IE | I BOLRR LB
Pe ¥ . PP AR R L JFORY, S BREN YIRS, 2
A58, 24 R KBS P, g 3222 DR R 4
FERRAFAE R B BB B B KA B A0
A R A ET R,

RETIE R, BRI Z (H
i LA, ST AR D, 22 LA A RS R A T H A
Hr o R R U T R A I A AR A R AR s R
S BRI TR AR B A R E R L K R
Yo, SRR A AT =Bk KA RN IR
PEBOERE R R, Xk, FFE NS s 1 KAk
WL IR A R . B2 R4 4
fI6, A 4=, E b RS AR, (HEH =
R, LA RNSOR A (8 58 8, S B AR SO HL T e vk
W [m 5%

1 F AR

1.1 TARHZERS

AR AWM R 24 B ® NSy 5 n
BEA, Hr Rb,O & 8K 0.098%, i ARAK ; 41 4 46
HEBREEGEA AN EAR; KA ET A4 0N

Y FE B HA: 2023 — 06 — 26

SiO, Fll CaO, H:¥k K ALOs. W AL Z It E T4
R 1,

R WA ZITR SR 1%

Table 1 Chemical multi—element analysis results of ore
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Table 2 Mineral composition of the raw ore
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Table 3 Occurrence and distribution of rubidium in various
minerals
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Fig.1 Principle flowsheet of rubidium flotation
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Table 4 Test results of types of collectors in reverse rough
flotation
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Table 5 Test results of inhibitors type for reverse rough flotation
/% [B1 i 3R /%
150 700 A2 R T F=HR %
Rb,0 CaCo, Rb,0 CaCoO,
=308 49.19 0.067 8.540 35.06 88.44
3]
(72(2?; ) ik 50.81 0.120 1.081 64.94 11.56
AR 100.00 0.094 4.750 100.00 100.00
=278 43.89 0.057 9.120 26.61 83.39
SN 14171 4 71
(Nl zfgﬁgt )J HLR B~ 56.11 0.123 1421 73.39 16.61
95 100.00 0.094 4.800 100.00 100.00
R =308 34.78 0.074 8.540 27.67 60.74
A i 5 1 4
/\( 200;/” ik 65.22 0.103 2.944 72.33 39.26
95 100.00 0.093 4.890 100.00 100.00
H2E 5 AT, SOKBE8 . /S B mR ahAH L, S ik - _&y
. W SV T N IR HE AL g/
s 45 40 6 5 14036 SN—1 0] JBERR: 83.30% f1) CaCO,,  C I el SN 1200
H. Rb,0 [A] g F 451 2 X 26.61%, i 26 % /b . = % CYP-1 400
AN HI7) SN-1 50435 . | i 1
352 M N v ] ,‘T\-. 9,
223 RFENEER AR LE CYP-1 100
TSI 3 — UORLIE AT A 26.61% 114 8 2 7 Jit S L 1
CRIORY Rt e S B/ A 1B 7 B2 DS Y A7 Rl T Bl W = b
S, SRS, B R PO E =R E R - SN 1200 v
VR, 1 VR ) SN, JI 4351 i SR
T:1200g/t. 3936 1T : 800 g/t. 493% 1 : 400 ght, 5 IF ik HPE G HEE
LA 4 T TF B S B 5 R 2% 6. ol e P
L/
R 6 JTTF LA AR LA R 1% Al 1
Table 6 Test results of the whole flowsheet of reverse flotation
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Fig. 3 Flosheet of rubidium rough flotation
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Table 8 Comparison test results of activators
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Fig. 4 Effect of pH value on rubidium rough flotation
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Fig. 5 Effect of dodecylamine dosage on rubidium rough
flotation results
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Fig. 6 Effect of sodium hexametaphosphate dosage on rubidium
cleaning flotation
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Fig. 7 Effect of cleaning times on rubidium cleaning results
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Fig. 8 Reverse flotation decalcification — fluorine—free and low acid rubidium full process closed circuit flotation process flow
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Recovery of Rubidium from a Tungsten Tailings Containing High Calcite by
Reverse—positive Flotation Process
FENG Zhangbiao, YANG Hualing, WANG Changfu

Changsha Research Institute of Mining and Metallurgy Co., Ltd. Changsha 410012, Hunan, China

Abstract: A tungsten tailings contains 0.098% rubidium, and the gangue minerals are mainly quartz, garnet, fluorite, and
calcite. Rubidium is mainly present in muscovite, biotite, and potassium feldspar, and its distribution relationship with the
gangue minerals is extremely complex, belonging to the associated high calcium low grade rubidium ore. In order to
determine the rubidium recovery process, a reverse flotation decalcification rubidium flotation principle process was
adopted. Detailed experiments were conducted on the collector, inhibitor, and selection process of reverse flotation
decalcification coarse selection, as well as conditions such as rubidium flotation coarse selection activator, pulp pH,
dodecylamine, and selected sodium hexametaphosphate. The results determined that a collector CYP-+inhibitor SN—1
reagent system was used for reverse flotation decalcification, and a sulfuric acid+dodecylamine reagent system was used
for rubidium positive flotation. Finally, through the closed circuit process of reverse flotation decalcification (two coarse
and three fine) — fluorine—free low acid rubidium flotation (one coarse and one sweep and one fine), the Rb,O grade of
rubidium concentrate was 0.214%, and the Rb,O recovery rate was 71.04%, effectively achieving the recovery of rubidium
resources

Keywords: rubidium ore; mica; feldspar; reverse flotation; decalcification; hydrofluoric acid—free and less sulfuric acid
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