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PRECISE  ISOTOPE  RATIO  MEASUREMENTS  BY  MC-ICP-MS – A REVOLUTION IN THE WORLD OF ISOTOPES

Ludwik Halicz, Irina Segal & Olga Yoffe  

Geological Survey of Israel, 30 Malkhey Israel St., 95501 Jerusalem, Israel

ludwik@gsi.gov.il
Multiple collection inductively coupled plasma mass spectrometry (MC-ICP-MS) is the latest technique for high precision and high accuracy isotope ratio measurements (IRM) has attracted much attention during the last ten years. It is usually compared to the well established TIMS technique. In principle the instrumental system is a magnetic sector double focusing mass spectrometer of Nier-Johnson geometry coupled to an ICP ion source. The high ionization efficiency ICP ion source also enables the ionization of elements with high ionization potential. 
One of the main problems of MC-ICP-MS is the correction of mass discrimination. This is done using either an internal standard like Sr or U when possible or by using an external standard (for example for Pb or Cu), using bracketing methods or double spike additions.

Using this new technique our world of “stable” isotope ratio elements has been transformed to a world of “variable” isotope ratio elements or how it was named to a world of “non-traditional” stable isotopes. The isotope fractionation of light elements like Li, Mg and Ca as well as  heavy elements like Cr, Zn, Cu, Fe, Cd, Mo, Hg and Tl  in Nature was measured and found to be variable rather than fixed, as previously thought. In the last year, to the wonder of many scientists, the “absolutely” stable isotope ratio of 88Sr/86Sr (thought to be as good as 235U/238U) was found to be fractionated in Nature. These new findings open wide windows of opportunity for much research work - first of all for understanding the factors which affect fractionation amongst which are: precipitation, reprecipitation and dissolution, biological processes including the influence of temperature, and red-ox reactions. 

This natural variation of “stable” elements isotope ratios offers exciting times ahead in areas well beyond the bounds of geochemistry, biology and medicine. 
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