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Preparation of reference material for Cu, Fe and Zn isotope measurement of
geological samples

TANG Suo-han, ZHU Xiang-kun, LI Jin and YAN Bin
(Laboratory of Isotope Geology, Ministry of Land and Resources, Institute of Geology, Chinese Academy of Geological Sciences,
Beijing 100037, China)

Abstract: A proper reference material is crucial for accurate measurement of isotope ratios. This paper deals with the preparation of a
new reference material with basaltic matrix for Cu, Fe and Zn isotope measurement, which is named CAGSR-1. The substance
selected for preparation of CAGSR-1 is a certified primary standard for analysis of rock and minerals, which is named GBW07105 and
composed of basaltic powder. The preparation of the new reference material was carried out strictly in accord with the stipulation of
the State Metrological Technical Standard for primary reference material, which includes homogeneity and stability tests, and certifi-
cation analyses. The certificated values and uncertainty at 95% confidence level are as follows: 8% Cuggygre (%0) = 0.10 +0.02;

3 Feraviora (%o) =0.12+0.02 ;8% Zngymi (%0 ) =7.45 +0.01. This newly certified reference material can be used in such aspects as
the assessment of isotope fractionation during chemical separation of geological and environmental samples, the instrumental calibra-
tion for Cu, Fe and Zn isotope measurement, and the data quality evaluation in the whole process of sample preparation and isotope
measurement.
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Table 2 Variance analyses for homogeneity inspection
of CAGSR-1
3%Cu  8%Fe 87Fe 8%n  09Zn  §%Zn
X 0.10 0.12 0.19 7.45 11.15  14.80
Q 0.02185 0.03217 0.074 64 0.009 548 0.053 71 0.047 32
Q 0.01371 0.03058 0.04557 0.009 552 0.046 98 0.044 33
F 1.73 1.14 1.77 1.08 1.24 1.16
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Table 3 Analytical results of discrete data from CAGSR-1
CAGSR-1 X S ty t) T,
55Cu 0.10 0.0302 1.41 1.92
8%Fe  0.12  0.0366  1.55 1.74
53Fe 0.19 0.0558 1.88 0.81 2.33
5%zn  7.45  0.0200  2.00 1.50
8877n 11.15  0.0473 1.70 2.32
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Table 6 Stability of CAGSR-1 reference material
2007.05 2008.03
3%Cu 0.10 0.09 0.10
3 *Fe 0.12 0.10 0.11
5 Fe 0.19 0.16 0.18
3%Zn 7.45 7.43 7.44
8Zn 11.15 11.12 11.14
5 %7Zn 14.80 14.84 11.82
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Table 4 Normal inspection data from certified values
of CAGSR-1
” — CAGSR-1 8%Cu 8%Fe §%7Zn
X ;ZIXK_XZ Sag Xy k=X W Waup 959
3%Cu 0.10 0.01093 0.1022 0.955 CAGSR-1
5%Fe 0.12 0.01875 0.1340 0.957 CAGSR-1
5 Fe 0.19 0.047 99 0.209 3 0.913 0.866
5%7Zn 7.45 0.004 86 0.067 96 0.950
5%7n 11.15 0.0271 0.1598 0.941
5%7Zn 14.80 0.0239 0.1504 0.944
Fe Cu
@ m—1 t
3 Cu °Fe 8Fe 8°Zn 8Zn 8%Zn X
S AX 5 Fe Cu Zn
5 CAGSR-1
Table 5 Normal inspection data from certified values References
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