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Table 1 Main chemical compositions of raw materials (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,
26.32 4.40 3.12 2.01 0.03 0.10 77.10 180.00
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Fig. 1 Effect of solution acidity on extractive efficiency
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Fig. 2 Effect of H' concentration and types of acid radical

ions on separation coefficient of Mo and Re
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Fig. 3  Effect of sulphuric acid amount on extractive

efficiency
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Fig. 4 Effect of organic phase compositions on extractive

efficiency
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Table 2 Effect of sec-octyl alcohols content in extraction

process
Phenomena in extraction process
Volume fraction of ) Phase
sec-octyl alcohols/% Third phase splitting  Water
formation .
time

5 A small amount of Long  Turbid

10 A trace of Long  Turbid

15 None Short  Turbid

30 None short Clear

45 None short Clear
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Fig. 5 Effect of extraction conditions on extractive efficiency:

(a) Phase ratio; (b) Extraction time; (c) Extraction temperature
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RWCFE TR . FEEE T ReOy MIZ L RECOK,
A AR IO I T AR A, P& 1.5~2 min /B8
IR I TRk AR

WFE T AU RS IR B, KRG HUAH
TR AR ARG . ] 5(c)nT LU H, AR
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Table 3 Main chemical compositions and extraction rate of raffinate

Composition Mo Re Fe Mg Cu Na Al Zn
Extraction rate/% 11.20 92.07 1.06 1.16 0.83 5.59 1.94 0.62

Composition K Mn Ti As Cd Pb Si SO
Extraction rate/% 1.22 0.68 0.64 1.99 3.33 0.00 7.91 5.56
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Fig. 6 Flowsheet of ammonium rhenium production process
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Fig. 7 XRD patterns of ammonium perrhenate product
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NO;, #0 SO @& msk. MM & RE. 4
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TN A JEE PR A= R IR B A6 A Re [ A0 4H
AU H ), 3 s 3 2 R HL

3) RF IR DR [T A 30 ) BRI (Mo 3193.58
mg/L, Re 28.13 mg/L), SAUAEE /88 & 4Rk T &4
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Nosst30%M-ERE+6 7% 5, AHLL O/A 4 1:4, FEHF
T IA) 2 2 min, ARG R il SR BRI,
FHVDABRVID A5 5124 10.20%F1 90.64%, K H
SHOYRASICN AR A4 A 10.73% 0
99.41%, FIBLREEAHIE N 96.04%. 1% T 2l
Fi, ReIGEErEH o B AL BBk EL IR e P Bk
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Selective extraction Re by N,;5 in eluent of flue gas

WANG Hai-dong, WANG Song-rong, GAN Min, FAN Xiao-hui, DENG Qiong, GUO Hui

(School of Minerals Processing & Bioengineering, Central South University, Changsha 410083, China)

Abstract: The separation and extraction of Re and Mo using N,3s from the enrichment of the eluent of the roasted
molybdenum concentrate flue gas were investigated. The results show that the concentration of H', types of acid radical
ions and compositions of organic phase could have an significant effect on their extraction rate and separation coefficient
of Mo and Re. The separation coefficient between Re and Mo and extraction rate of Re reach the peak value with the
concentration of sulphuric acid 2.5 mol/L and the organic phase compositions 3% N235+30% octanol+67% kerosene.
The optimal process conditions of N235 extraction process is as following: the ratio of O/A is 1:4 and keep extracted for
2 min at room temperature. Under the optimal conditions, the extraction rate of Re of single stage can reach 90.64%,
while the extraction rate of Mo is only 10.20%. Moreover, using multi-stage countercurrent extraction, the extraction rate
of Re is enhanced to 99.41% without obvious effect on the extraction rate of Mo which is only 11.49%. On this basis,
ammonium perrhenate of purity more than 99% can be prepared using ammonia as stripping agent, and the
comprehensive recovery rate of Re reaches 96.04% during the extraction process.

Key words: Ny;s; extractive; separation; rhenium; molybdenum
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