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Comprehensive Study on Extraction of Rhenium with Acetone in
Re-Os Isotopic Dating

LI Chao' QU Wen-jun'* DU An-dao' SUN Wen-jing’
1. National Research Center for Geoanalysis Beijing 100037 China 2.No.3 Institute Geological and
Mineral Resources Exploration & Development Survey of Shandong Province Yantai 264000 China

Abstract The enperimental condition for rhenium extraction with acetone was studied comprehensively. The
effect of amount of extracting reagent alkalinity of the system the extracting time on the extraction rate of
rhenium and whether acetone should be washed by NaOH after extraction were studied. The optimized experiment
condition provides high rhenium extraction rate and high separation rate of other metal elements.
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7 ©=30% H,0, MOS
Re
Milli - Q
>18 MQ- cm
1.2
10 041 ng/g Re
50 mL 140 C
Re NaOH 140 C
0.5h
Re 50 mL
Re 15 min
2 mL Milli - Q
Re 9315 ng/g " Re
Re 50°C
140 °C
HNO, H,0,
1 HNO,
1.1
TJA X - Series 2
Thermo 1 2.1
Re
1 ICP-MS Mo Fe
Table 1  Instrumental parameters of ICP-MS
Re
1.0 mm 0.70 L/min
0.7 mm 0.85 L/min Re
1350 W
0.5W 15 ms/
13 L/min 200
5 0.1¢g
"Re 10041 ng/g Re
ORNL 1 10 mL 10 mL. 5 mol/L
w Re 9315 ng/g 3.7 NaOH
mol/T. HCI Re
NH,ReO, 1 Re 1 0.5 ~5 min
w Re 10041 ng/g 3.7 Re Re
mol/1. HCI
HC1 0.5 min Re
MOS 93.6% Re
HNO,
1 min
NaOH Re
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Fig. 1  The influence of shaking extraction time on recovery of Re NaOH 5 mol/L
Re 1% Re
Re NaOH 7 mol/L
2.2
10041 ng/¢g Re 5 0.1¢g
10 mL > min 10041 ng/g R
10 mL NaOH 5 min 10 ml. 5 mol/I, NaOH
Re Re
NaOH 2 Re
3
98.0
e 960 100.0
;? 94.0
S 920 x 90
90.0 & 92.0
88.0 . . . . . x
1 2 4 6 8 10 88.0
o(NaOH)/(mole. )
g4.0L - R
5.0 100 150 200 250
2 NaOH Re Vg /ml
Fig.2 The influence of NaOH concentration on recovery of Re
3 10 mL 5 mol/L NaOH
Re
Fig.3 The influence of acetone amount on recovery of Re
Re in 10 mL of 5 mol/L NaOH solution
3
Re 5~10
2 Re NaOH mL Re 89.7%
2 ~5 mol/L Re 89.5% 95.3% 10 mL
94.9% NaOH 5 ~10 mol/L. Re Re
KOH 1:1
KOH 2 mol/L 10 mol/LL
Re 9. 9% Re
60% ° Re NaOH
NaOH 1 mol/L 5 mL
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2.4 250 g/I. NaOH
Re 0.1¢g
10041 ng/g Re NaOH
10 mL 5 min 5 mol/L Na
10 mL NaOH
4 2 NaOH
NaOH
14.0 Table 2 The .a-r?nount of NaOH femaifled in acetor.le after
extraction in different concentration of NaOH solution
1307 250 ¢/1, NaOH
£ 120} NaOH NaOH
=5 110} ¢ wol L7 V/ml V/ml NaOH NaOH NaOH NaOH
we  w/% m/g w/%
10.0¢ 2 10 10 0.58837  73.55 0.05747 7.18
9.0 L . . . . 10 10 0.06428 5.36 0.01771 1.48
20 30 40 50 60 70 5 1010 0.00265  0.13 _ 0.00165 _ 0.08
o(NaOH)/(moleL ™)
2.6
4
Fig.4 The influence of different concentration of NaOH
on acetone volume after extraction Re
4 NaOH
2.0 mol/L 4.5 mol/L Cu
Ni Co
5 Fe Mo
mol/L 10.5 mL 2 mL 1 mg/mL Cu
Ni Cr W 4 mL 0.5 mg/mL Co
Re 5 mol/L. NaOH Re Carius
0.6 ¢
Na ICP - MS Na 3
Re 5 mL
Cu Ni Cr W Mo Co Fe Re
Na Re
2.5 4
Re Re
10 mL 4 Re
5 min 10 mL NaOH W Fe Cu Re
Re 5
3 mL 250 g/L NaOH mol/L. NaOH Cu Ni Cr Co Fe
NaOH
NaOH 2
NaOH W Mo
NaOH
Re - Os
NaOH Mo
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Carius Re 2.7
Mo 5 Os
0.5 min 5 min Re
Mo 3g NaOH
10 mL
Mo 0.03 x10° NaOH
0.05¢ Re 5000 ng/g
Re 3 ng/g )
12 ng/g Mo NaOH
Re 5000 ng/g @ NaOH
Re Re ©)
NaOH Na
Re Na
@ Na Re
Re - Os Re ® NaOH
NaOH 5 mol/LL
3 NaOH ©® NaOH
Table 3 Acetone extraction time and alkali washing condition Re
V/mL t/min N t/min
— v NaOH® /ml
NaOH®D Re
081224 -1 10 10 5 15 3 3 15
081224 -2 10 10 0.5 15
081224 -3 10 10 0.5 15 3 0.5 15 Os
081224-4 10 10 5 15 5 mol/L NaOH
(D NaOH 5 mol/L
4 Re
Table 4 Re enrichment and its separation from other impurity 3
elements Re - Os
x10° Re
Cu Ni Cr Co W Fe R Re /% 10 mLL 10 mL 5 mol/L. NaOH
081224 -1 0.14 0.14 0.13 0.19 1.47 1.06 92.93 Re 1 min Re
081224-2 0.09 0.14 0.14 0.57 1.23 1.74 96.26 .
081224-3 0.15 0.14 0.16 0.44 1.04 540  90.25 9% Mo W Fe Ni Cu
081224 -4 0.10 0.13 0.18 0.62 1.39 1.42 94. 04 Co Cr
Carius
5 Mo
Table 5 The separation effect of Mo in molybdenite samples R
€
w Mo /
m /g vV /mL 4 0 Re - Os
ng- g
090210 -2 0.0042 081224 -2 30 2.211 0.038 x 10° Re
090210 -5 0.0044 081224 -2 30 2.647 0.033 x 10°
090204 -6 0.20370 081224 -4 30 109.7 0.037 x 10° 4
090210 -19 0.01142 081224 -4 60 2.634 0.030 x 10°
090204 =7 0.05005 081224 -3 30 0.956 1.047 >(106 1 Shuey S B Walker R J The RE-OS isotope system in
090204 -8 0.05360 081224 -3 30 0.535 2.004 x 105 cosmochemistry and high-temperature geochemistry
090204 -9 0.05076 081224 -1 30 0. 466 2.179 x 109 J . Annual Review of Earth and Planetary Sciences
090204 -10 0.05154 081224 -1 30 0.331 3.114 x 10° 1998 26 423 —500.
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