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Abstract: With the development and extensive application of multi-eollector inductively coupled plasma mass spectrometry
(MCHCPMS) the double spike technique( DS)  which can be used to effectively correct isotope fractionation from chem—
ical purification and mass discrimination has been widely used in determining isotopic compositions of low concentration
geological and environmental samples with high precision requirement. However this method has not been effectively used
by geochemists in China. The key factors limiting to the application of the DS are the proportion of single spike in double
spike( A) and the proportions of double spike to sample in mix( p) . In this paper the method of geometric iterative algo—
rithms developed by Siebert et al. (2001) was selected as an example to introduce calculation procedures of the DS in de—
tails. In order to let domestic scholars have a better understanding about the principle and application of the DS the rules
for selecting isotope spike have been qualitatively and quantitatively explained in this paper. Taking selenium isotope as an
example we present the numerically optimized steps for obtaining two key parameters which are A and p of the DS and
a brief description on how to exactly measure the isotopic composition by using the DS list disadvantage and advantage as—
pects by using the DS and give a prospective view on the development trend of the DS method in future for studying mass
independent fractionation of non-traditional stable isotopes.
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Fig.2 A flow chart of the geometric iteration method for the double spike

displaying two steps iteration until the value of a and 8 convergence
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Fig.3 The curvy graph showing errors in alpha
for three different double spikes
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Fig.4 Plot of errors in alpha against various values of A and p
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