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Y N ':l . /4“,,-‘—\» 1 1 L 1 1 1 1 1
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fift , J R X — Series o35 X %5 19 M187,/M185 Re-Osé (Ma)
N /4“‘“ = AT = 25 _ A 1yt 90 %
(ECHEA T o, 388 ) R AR A fiecI Os 471 1) P 21 5K B 90°C 55 120°C BB SIN RS 15 M1S7/M185 S
%ED—J‘%% l(ZIKjC%%%EF‘ﬂQ%ﬂﬁqp ) Re - Os ﬁzﬁé\%ﬂ Fig. 1  The relationship between age and M187/M185 value
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Table I  M187/M185 values of samples with different ages dissolved at 90°C and 120°C
v v - Re — Os 4E{%  Re — Os 4E % Re &+ Re &+
I;%j Eii? é“'?jc% M187/M185 s T A m?ﬁ;ﬁ A el *H??%W;%
(Ma) (Ma) (ng/g) (ng/g)
JDC 9.98 90 1.7144 0.0036 137.8 139.6 -1.30 16.34 17.39 6.06
JDC 9.94 90 1.7173 0.0031 141.5 139.6 1.39 17.38 17.39 0.04
Mo -4 5.22 90 1.7356 0.0027 165.5 163.0 1.52 192.2 196.2 2.06
Mo -4 5.97 90 1.7327 0.0033 161.8 163.0 -0.76 175.1 196.2 10.8
HLP 5.57 90 1.7780 0.0042 221.1 221.4 -0.15 265.8 283.8 6.35
HLP 5.34 90 1.7763 0.0032 218.8 221.4 -1.16 262.7 283.8 7.43
Mo -2 5.45 90 1.8281 0.0010 286.8 297.5 -3.59 207.8 244.1 14.9
Mo -2 5.52 90 1.8266 0.0047 284.8 297.5 -4.27 193.8 244.1 20.6
JDC 11.6 120 1.7235 0.0045 140.8 139.6 0.88 17.40 17.39 -0.07
JDC 10.08 120 1.7223 0. 0046 138.6 139.6 -0.71 17.99 17.39 -3.44
Mo -4 5.33 120 1.7305 0.0069 154.2 163.0 -5.39 215.6 196.2 9.86
Mo -4 5.92 120 1.7341 0.0059 160.9 163.0 -1.27 194.5 196.2 0.85
HLP 5.1 120 1.7643 0.0053 218.4 221.4 -1.35 272.7 283.8 3.93
HLP 5.84 120 1.7660 0.0013 221.6 221.4 0.10 262.5 283.8 7.52
Mo -2 6.06 120 1.8179 0.0039 293.4 297.5 -1.30 212.0 244.1 13.2
Mo -2 5.66 120 1.8133 0.0037 311.8 297.5 4.81 200. 1 244.1 18.0
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Table 2 The measured Re-Os age and Re content of same samples preserved in different time and temperature conditions

R B {{c - Os 4% Re; Os 4F 1% AHRS i 22 Re SIS Re SEEFE  HXW2E
HEAE(Ma) HEFE(E (Ma) (%) (ng/g) (ng/g) (%)
120 - JDC 139.7 139.6 0.07 17.75 17.39 2.09
Dy B 120 -4 157.6 163.0 -3.34 215.6 196.2 9.86
120 - HLP 220.0 221.4 -0.63 255.9 283.8 9.84
120 -2 316.2 297.5 6.27 241.3 244.1 1.15
120 - JDC 139.3 139.6 -0.20 19.50 17.39 12.10
QKA E 120 -4 149. 1 163.0 -8.51 210.2 196.2 7.10
PR Je I 120 - HLP 218.9 221.4 -1.11 257.1 283.8 9.42
120 -2 309.2 297.5 3.94 267.3 244.1 9.49
120 - JDC 145.8 139.6 4.46 24.57 17.39 41.30
@B FHE 120 -4 160.2 163.0 “1.71 209.1 196.2 6.58
PR e 120 - HLP 211.5 221.4 -4.46 250. 1 283.8 11.90
120 -2 437.1 297.5 46.90 175.6 244.1 28.10
263 AFEFERMEAA MR BT Re - Os 42k 5 Re B
Table 3 The Re-Os age and Re content of same samples measured with different diluted multiple
- Re — Os 4E#%  Re - Os 4E % . Re &4 Re & N
s | | e |wsrss| S T
(Ma) (Ma) (ng/g) (ng/g)
HLP -1 5.05 9900. 99 1.68929 0.00003 221.4 221.4 0.00 283.8 283.8 0.00
HLP-2 | 5.05 | 19802.0 | 1.68933 | 0.00004 222.0 21.4 0.26 | 293.0 283.8 ~3.23
HLP -3 5.05 42247.5 1. 68879 0. 00006 214.2 221.4 -3.27 298.7 283.8 -5.26
HLP -4 5.05 104823 1.68923 0.00010 220.6 221.4 -0.36 298.7 283.8 -5.26
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Wi, WEAAH fEAE Re M1 Os B MR L | X & B3
REGLH Re B i REYAT, X RE S Re & 15877 4
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4 4k
A SCM) FH A W 18 18 R ST A o AT B R Y
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FFRESATFE LI E Re — Os AREEHYSCHR T 1% o
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Table 4 The measured Re-Os age and Re content of samples with different ages

v v e Re - Os 4E{#%  Re - Os 4F{% L Re &g Re &+ L
gg E?i)i (‘%CJ% M187/M185 s FHEAE W H *ﬂ(ﬂiﬁat JHAE R *ﬂ?g)ﬁ’;t
(Ma) (Ma) (ng/g) (ng/g)

Mo -1 14.5 120 1.83034 0.00022 2241 2130 5.22 20.26 16.10 25.8
Mo -2 8.20 120 1.69428 0. 00004 293.6 297.5 -1.30 271.8 244.1 11.3
Mo -3 8.27 120 1. 67440 0. 00006 9.036 13.36 -32.4 166.8 155.4 7.30
Mo -4 8.67 120 1. 68600 0.00005 175.1 163.0 7.42 200.9 196.2 2.40
Mo -5 14.9 120 1.67765 0.00008 55.56 59.44 -6.53 14.08 48.92 -71.2
Jne 15.4 120 1.68339 0.00013 137.7 139.6 -1.34 17.31 17.39 -0.47
HLP 5.05 120 1.68929 0.00003 222.2 221.4 0.36 285.2 283.7 0.48
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A Rapid Method to Determine the Re-Os Age and Re Content of
Molybdenite by Inductively Coupled Plasma-Mass Spectrometry

YANG Xue'? |, LI Chao’”* | LI Xin-wei>” , DU An-dao®” , ZHOU Li-min’” , QU Wen-jun®"
(1. College of Chemistry and Molecular Engineering, Qingdao University of Science and Technology,
Qingdao 266042, China;
2. National Research Center for Geoanalysis, Beijing 100037, China;
3. Key Laboratory of Re-Os Isotope Geochemistry, Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract: Re-Os isotope method is a powerful tool for dating ore deposits, but digesting samples with the Carius
tube is complicated and dangerous. A simple and quick method to determine the age of molybdenite Re-Os and Re
content has been established. 5 — 15 mg of molybdenite samples were digested with 3 mL. HNO, in a 10 mL
colorimetric cylinder. Molybdic acid in solution was removed by a centrifuge, the supernatant of the solution was
then diluted to an appropriate volume. M187/M185 ratio of the resulting solution was determined directly by
Inductively Coupled Plasma-Mass Spectrometry (ICP-MS). According to the principle of radioactive decay, it can
be inferred that the mass ratio is positively correlated with the age. The Re-Os age of the sample can be calculated
by comparing with the M187/M185 ratio of the molybdenite standard material (JDC and HLP). The Re content in
the sample can be calculated on the basis of " Re counting using the relative method. In order to test the reliability
of this method, a series of molybdenite samples, whose ages vary from 13.26 Ma to 2130 Ma, were analyzed. The
resulting ages were generally identical to the reference ages within 0.36% -7.42% deviations. The samples with
older ages yield better results because the '’ Os is more radiogenic. This method, without spike addition, can avoid
the trouble of sealing and opening the Carius tube and the process of separating and purifying Re and Os, which
significantly improves the experimental efficiency. This simple and quick method is highly suitable for the
preliminary analysis of molybdenite Re-Os ageing.

Key words: molybdenite; Re-Os Dating; Re content; M187/M185 mass ratio; Inductively Coupled Plasma-Mass
Spectrometry
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