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Determination of Trace Elements in Candidate Synthetic Water
Reference Materials by Isotope Dilution Inductively 

Coupled Plasma Mass Spectrometry
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Isotope dilution mass spectrometry (IDMS) was applied to the determination of Pb, Cd, Cu, Zn, Fe and Cr
in candidate reference materials of synthetic water. In the case of Cu, Zn, Fe and Cr measurement, all data wer
obtained at medium resolution mode (m/∆m = 3000) of double focusing sector field high resolution inductively
coupled plasma mass spectrometry (HR-ICP/MS). For Pb, Cd isotope ratios were obtained at low resolution
mode (m/∆m = 300). This paper describes an attempt to obtain an SI-traceable value for the concentration of
trace elements in candidate reference materials of synthetic water. The International Vocabulary of Basic and
General Terms in Metrology (VIM) definition of traceability requires ‘stated uncertainties’. Because a primary
method of measurement (IDMS) is used, an attempt was made to make these ‘stated uncertainties’ as detaile
as possible, thereby using the International Organization for Standardization (ISO) guides. All the possible
sources of uncertainty are taken into account, based on the parameters in general IDMS equation. 

Key words: IDMS, HR-ICP/MS, Traceability, Uncertainty, Candidate reference materials of synthetic water,
Pb, Cd, Cu, Zn. Fe, Cr
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