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Extraction of Rhenium from Low Grade Molybdenum Concentrate
by Oxidative Volatilization and Ion Exchange Process

WANG Guojing', GAN Min®, FAN Xiaohui*, CHEN Xuling’, HUANG Kang’, WANG Haibo’
(1. Hubei Three Gorges Laboratory, Yichang 443007, Hubei, China; 2.School of Minerals Processing and Bioengineering ,
Ceniral South University, Changsha 410083, Hunan, China)

Abstract ; Extraction of rhenium from low-grade molybdenum concentrate by adopting a process of oxidative volatilization
followed by ion exchange was explored in experiments. Firstly, a two-stage high-temperature oxidative roasting was
adopted to oxidize rhenium into Re,0,. Rhenium and molybdenum were effectively separated due to rhenium volatilizing
into the flue gas. The volatilization rate of rhenium reached 85.42% after roasting process at 675 “C. Then, the
rhenium-containing flue gas was eluted to get rhenium-containing solution, in which rhenium was selectively extracted
with D201x7 ion exchange resin. With the solution pH of 9, liquid/solid ratio of 50 mL/g, a 20 min adsorption at
temperature of 35 °C brought the adsorption rate of Re up to 97.52% and the adsorption rate of Mo less than 20%.
Finally, a product of ammonium rhenate was prepared by stepwise desorption followed by concentration and
crystallization. By this process, the total recovery of Re can reach 70.68%.

Key words: molybdenum concentrate; rhenium; oxidative roasting; elution; ion exchange; ion exchange resin; flue

gas; oxidative volatilization; desorption
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Table 1 Main chemical compositions and content
of molybdenum concentrate %
Mo Re S Ca0 Si0, MgO
39.27 0.034 29.73 5.23 9.77 4.29
TFe Cu AL O, K,0 Na,0
3.04 0.66 0.24 0.1 0.47
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Fig.1 XRD pattern of low grade molybdenum concentrate
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Table 2 Properties of adsorption-desorption of rhenium

by different ion exchange resins

WREALS AWM pH (H %/ % i enl! ) &)
2 mol/L HCLO
D201x7 3~10 97.0~98.5 5 L NH,oNs 914
2 mol/L HCLO
D206 3~10 96.0~98.6 5" /L NH,oNs 798
2 mol/L HCLO
D231 # B 3~8 98.0~99.2 2 mol/L NH,CNS 53.5
Imol/L HNO,
2 mol/L HCL/
D293 3~10 96.5~98.5 2 mel/L HCLO 54.5

2 mol/L NH,CNS
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Fig.2 Effect of roasting temperature on volatilization rates

of Mo and Re
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Table 3 Effect of staged roasting on volatilization rates

of Mo and Re
KA IR 2/ % BRYE R 2R/ %
L2 2.04 82.06
H2 2.30 86.32
T2 2.41 88.08
Ty 2.25 85.42
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Fig.3 Effect of flue gas temperature on rhenium recovery
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Table 4 Main chemical compositions of eluent mg/L

Mo Re Fe Mg Cu Na Al Zn
3193.58 28.13 283.00 172.00 121.00 80.50 77.50 48.60
K Mn Ti As Cd Pb Si S0,
2632 440  3.12 2.01 0.03 0.10  77.10 180.00
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Fig.4 Effect of different pH on adsorption rates of Mo and Re



555 W

TR , 45 AR - B 7 2 Hds MR A L FRTE P B OB A 5T 151

& pH (EF+ =, BRI 285 1 FHE TR, pH {H 8 ~9 I,
R B AT T 95% , PRI, W pH 1 8~9 NHL,
222 ERELRYH

pH {09 9 JRFE 35 C WA ] 60 min 57FF,
TFSE T Y[ L X 4H RN R IR B 2R 10 5 g, 45 SR A&l 5 r
7o W BFE R BE 2 TR B R e N, W N T
50 mL/gih SRR AE 98% L |, 3¢ A Bk R AS BE Bl it
B 5 VT EE 31 mL/ g B, BHIR B R 24 35% , X5 A% O
JEAEFE I i FH a2 41 100 T s 1 ke W oo [
FHEH P W B, 35 B AR E LA 50 mL/g

10 ——————=

Mo
] — [JRe
80}
T 60}
b
=
= 40
20} —‘ —‘
0 —| —| i 1

28 31 36 50 125 250 500
W/ (mL-g™)
B 5 [kt X348 F0 5k T b B 00
Fig.5 Effect of solid-liquid ratio on adsorption rates
of Mo and Re
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of Mo and Re
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Fig.7 Effect of adsorption temperature on adsorption rates

of Mo and Re
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Table 5 Effect of different desorption solution on

desorption rates of Mo and Re

A EIES Mo fig %%/ % Re il #%/ %
5%NH,Cl 91.71 4.22
10%NH, C1 93.32 15.46

5%NH, C1+29%NH, OH 88.31 4.18
109%NH, C1+2%NH, OH 83.99 14.11
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Fig.8 Effect of NH,SCN concentration on

desorption rates of Mo and Re
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Table 6 Chemical compositions of ammonium rhenate g/t

Mo Fe Cu Zn Mg Ca Al

234 2.95 4.54 3.95 2.34 2.33
1 :Re JRE 40N 68.80% ,Si Tt/ 8 0.017%
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Fig. 10 Flowchart of rhenium extraction

from low-grade Mo concentrate
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