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Abstract: In order to let domestic researchers to deeply understand the principle and application of the isotopic double
spike technique methods and procedures for the proportion optimization and calibration of the double spike and the high
precision data acquisition which are associated with the application of the isotopic double spike technique have been de—
tailly introduced in this paper by taking the’*Se+”'Se double spike as an example. On the basis of the result of the Monte
Carlo numerical optimization and measured data the proportion optimization for the”Se+"'Se double spike has been car—

/" Se =~2) when

sample

ried out. It is obtained that optimized ratios between the double spike and sample is about 2( "’ Se
/" Se

Se) is unaffected. Based on the accurate proportion optimization of the DS the

spike

the ratio between two single diluents is about 1( 74Sewk / 77Sespk ~1). If the ” Se ke «mple Ta1108 vary from 1 to 4  the an-

alytical precision of Se isotopic values( 8"

long—+erm measured 8**'"°Se values of the three standard solutions of NIST SRM 3149 MH495 and GBW( E) 080215 are
0. 00%0+0. 10%0( 2SD n=65) -3.44%0+0.08%0(2SD n=21) and -7.88%0+0. 10%0(2SD n=21) respectively.
Comparing to data obtained by using the standard-sample matching method and the inside element method the data ob—
tained by using the double spike technique have relative high accuracy and precision Therefore the application of double
spike can lay the foundation for studying small isotope fractionation process in nature.
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Fig.2  Selenium isotopic compositions of the NIST SRM3149

measured in various measurement sessions
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Table 1 Error propagation of mass bias correction by
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Table 2 Typical instrument settings and relevant
parameters of Collector array for analyzing Se isotope
ratio on the Nu Plasma MCACPMS
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Fig.3 A plot of comparison between the numerical optimization
result and the measured data for the ™“Se-"’Se double spike
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Table 3 Isotopic compositions of selenium
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