American Mineralogist, Volume 99, pages 149—156, 2014

Measurement of water contents in olivine using Raman spectroscopy
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ABSTRACT

We have measured the water contents in forsterites and olivines synthesized in the multi-anvil
press using confocal Raman spectroscopy. These samples were previously characterized for water
contents by polarized FTIR and contain from 75 to 1300 ppm wt H,O. We find that both forsterite
and olivine follow the same trend in water content vs. integrated Raman OH/Si intensity. In addition
three synthetic enstatites also display a linear trend in water vs. OH/Si integrated Raman intensity
but with a different slope than for olivine, indicating that the calibration for measuring water by Ra-
man is matrix dependent. Three glasses of different compositions (two rhyolites and one basalt) and
different water contents were also analyzed. Comparison with the forsterites and olivines shows that
the Raman cross-section of these glasses is very different and their intensities must be corrected by
different factors. Therefore, to be able to use glasses as external calibrants, prior knowledge of their
behavior compared to well-characterized NAM standards is necessary.
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