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High-precise Determination of Osmium Isotopic Ratio in the Jinchuan
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Mineral Resources Exploration & Development Survey of Shandong Province Yantai 264000 China

Abstract The ratio of "*"0s/"**Os determination in copper-nickel-sulfide ore samples from Jinchuan China was
carried out in 4 laboratories including AIRIE of Colorado state university USA and other 3 Chinese laboratories
using 2 separate ' Os spikes and 4 different chemical processes. ICP-MS TRITON and MAT-262 instruments
were used for the measurements. 56 samples were determined with the results of 0.3356 £0.0018 n =12 2s
0.3363+0.0008 n=6 2s 0.3363 +£0.0010 n=18 2s and 0.3353 £0.0034 n =20 2s from 4
different laboratories respectively. The weighted average value for 56 data was calculated using ISOPLOT software
with result of 0.33602 +£0.00022 confidence 95% . The results from two TRITON instruments are in good
agreement with higher precision than those from ICP-MS and MAT-262 instruments. Two different digestion
techniques alkali fusion and Carius tube dissolution were also compared. The results show that Carius tube
acid digestion technique is feasible for completely digestion of all Os-bearing mineral phases and is suitable for
*70s/"* Os ratio determination in copper-nickel-sulfide ore samples from Jinchuan China.
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4 3
4 /um /% wy/% wy/ % wy/ %
0.4~0.5¢g 6 ~20 1 <5 28.6 36 S0, 31.58 Cu 0.40
4 ) <20 34.0 34 MgO 30.49 Pb 0.005
<40 18.2 10 TFe,03 21.49  Zn  0.006
Colorado AIRIE Re - Os <80 13.5 8 ALO;  1.93  Co  0.037
<91 1.49 4 Ca0 1.38 Ni 1.54
<105 1.04 3 K,0 0.12 Cr 0.19
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Table 2

fusion and Carius tube digestion methods

Os contents in the Jinchuan samples using alkali

- ID - ICPMS Carius - 1ID - TRITON
wy/ ng g7! 20 wy/ ng g7l 20
080815 -1 16.30 0.23 LL -355 16.30 0.12
080815 -2 16.39 0.25 LL -356 16.22 0.12
080815 -3 16.31 0.19 LL -357 16. 14 0.12
080815 -4 16.51 0.23 LL -358 16.17 0.12
080815 -5 16.35 0.24 LL -359 16.25 0.12
080815 -6 16.29 0.16 LL -360 16.21 0.12
080815 -7 16. 81 0.24 16.22 0.12
080815 -8 15.87 0.27
16.36 0.52
2.3 "0s/™0s
4
187 OS/ISS OS 3
4 4
4 56
¥10s/"™0s 1 0.3356 +£0.0018
n=12 2s 2  0.3363+£0.0008 n=6 2s
3 0.3363+0.0010 n =18 2s 4
0.3353 £0.0034 n =20 2s
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Table 3 Analytical results of ¥ 0s/"**Os ratio in the Jinchuan

copper-nickel-sulfide ore samples

20 20

060717-8 0.3379 0.0031 L1355 0.3355 0.0010

L 0607179 0.334 0.0024 2 L3 0.3363 0.0010

ICP-MS 06071710 0.3359 0.0024 || TRITON 11357 0.3364 0.0010

060717-11 03352 0.0024 11358 0.3368 0.0010

060717-12 0.3368  0.0024 11359 0.3366 0.0010

060717-13 0.3354 0.0024 L3600 0.3363 0.0010

060717-14 0.3355  0.0024 0.3363 0.0010
060717-15 0.3355 0.0024 2% 0.0008

060717-16 0.3358  0.0022
060717-17 0.3347 0.0024
060717-18 0.3356 0.0024
060717-19 0.3347 0.0024
0.3356 0.0025
25 0.0018
RSD/% 2s 0.55

RSD/% 2s 0.23

3 080108-1 0.3360 0.0008 4 000728-1 0.3361 0.0017
TRITON 080108-2 0.3369 0.0016 || MAT-262 0607282 0.3368 0.0017
080108-3 0.3366 0.0007 060728-3  0.3378 0.0021
080108-5 0.3365 0.0011 060728-4  0.3385 0.0017
080108-7 0.3366 0.0016 060728-5 0.3331 0.0017
080116-2 0.3362 0.0003 060728-6  0.3323 0.0017
0801164 0.3365 0.0008 060728-7 0.3352 0.0022
080116-5 0.3351 0.0016 060728-8  0.3325 0.0017
080116-10 0.3360 0.0013 0607289 0.3322 0.0017
080123-1 0.3364 0.0006 060728-10 0.3338 0.0017
080123-3 0.3368 0.0010 060728-11 0.3357 0.0017
0801234 0.3360 0.0005 060728-12 0.3349 0.0017
080123-5 0.3366 0.0010 060728-13 0.3361 0.0017
080123-6 0.3369 0.0011 060728-14 0.3354 0.0017
080123-7 0.3364 0.0019 060728-15 0.3366 0.0017
080123-8 0.3368 0.0018 060728-16 0.3362 0.0017
080123-9 0.3360 0.0009 060728-17 0.3354 0.0017
080123-11 0.3354 0.0004 060728-18 0.3366 0.0017

0.3363 0.0011 060728-19 0.3351 0.0017
25 0.0010 06072820 0.3352 0.0017
RSD/% 2s 0.29 0.3353  0.0017

25 0.0034
RSD/% 2s 1.02
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Fig.1 Precisions of analytical data from four experiment
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