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Calcium Isotope Determination by a Surface
Emission Type Mass Spectrometer

Masayo Murozumi and Mamoru Omokawa

Abstract

Dolomite found in nature is generally accepted to be primary deposits from aqueous circum-
stances or the resulting products of diagenesis of limestone. Attention is given to the isotopic
compositions of calcium and magnesium in dolomite and limestone, because the determination of
the isotopic abundances of both elements might prove helpful in giving clues to the elucidation
of the mechanism by which these rocks are formed in nature.

In this investigation, the method of calcium isotope determination has been established by
using a mass spectrometer equipped with a newly devised ion source employing a single filament.
Emphasis is placed upon the improvement in both sensitivity and precision required to detect
natural fractionation of these isotopic abundances.

It is generally accepted that the isotope fractionation effect takes place during vaporizing of
the element on a filament. A similar effect is actually observed in the determination of calcium
isotope ratios by this surface emission type mass spectrometer. At lower temperatures of the
filament, the degree of isotope fractionation is as follows :

“UCa/Ca : 2.5%, ¥3Ca/®Ca:1.4% and 42Ca/*Ca:1.5%,
while this effect becomes negligibly small at moderate temperatures. This isotope effect is not so
serious to disturb geochemical consideration on genesis of these rocks.

Finally, it has become possible to determine 10-5g Ca whereby the precision is 1-3% in
standard deviation and the sensitivity is 10719 g Ca in detection limit, and to treat calcium isotope

geochemistry.
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1~ %x1,000), 32858 (10 mV full scale X 1~ X 1,000)
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