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Determination of  water in Fe-rich basalt glasses with confocal micro-
Raman spectroscopy

Bestimmung von Wasser in Fe-reichen Basaltgläsern mit der konfokalen Mikro-
Raman Spektroskopie

RAINER THOMAS (Potsdam), NICOLE METRICH (Gif  sur Yvette), BRUNO SCAILLET (Orléans), VADIM S. KAMENETSKY
(Hobart) & PAUL DAVIDSON (Hobart)
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Kurzfassung

Zur Bestimmung des Wassergehaltes schwarzer Fe-reicher Basaltgläser wurde eine Methode auf der Grundlage der konfokalen
Mikro-Raman Spektroskopie entwickelt. Mit der Raman-Standard-Technik wurde infolge der lokalen Aufheizung des jeweiligen
Glases durch die Laser-Energie eine Verschiebung zu höheren Werten beobachtet. Dieser „Heizeffekt“ ist kumulativ und klingt
nach der Bestrahlung langsam ab. Unter Nutzung dieses Effektes ist eine präzise Bestimmung des Wassergehaltes durch Extr-
apolation der gemessenen Integralintensität auf den „Null-Zustand“ möglich.

Abstract

A method using confocal micro-Raman spectroscopy has been developed for the determination of the water content in black hydrous
Fe-rich basalt glasses. Using standard Raman techniques on these black glasses, water concentration data shows a wide scatter
towards higher than reasonable values, which can be traced back to local heating effects on the glass by absorption of laser energy.
The heating effect is cumulative and decreases slowly after excitation. Using this effect, a precise determination of the water content
in such glasses is possible using an extrapolation of the measured integral intensity to the “zero-time”.

1. Introduction

The determination of water in silicate glasses of volatile-
and fluxing-component enriched granitic-pegmatitic as
well as of rhyolitic to basaltic compositions using the
confocal micro-Raman spectroscopic method is now a
well established and routine method (BEHRENS, 2006,
CHABIRON et al. 2004; DI MURO et al. 2006a and 2006b;
THOMAS, 2000 and 2002; THOMAS et al. 2000, 2003, and
2006; THOMAS & DAVIDSON, 2006 and 2007; SEVERS et al.
2007; ZAJACZ et al. 2005) and can be used for an accurate
and fast analysis of total dissolved water (H2OT) in small
volumes (< 10 µm3) of glasses and melt inclusions. Accor-
ding to THOMAS et al. (2008) this method can now used

throughout the whole concentration range from 0.0010
to 40 mass% water. Still more, DI MURO et al. (2006b)
showed that the speciation of water (H2Om/OH) in
glasses can also be determined successfully.

However, to obtain high precision data we will show
that these methods cannot be used universally. For some
problems it is necessary to find an optimal strategy to
eliminate specific interferences. Where such specific
problems interfere with accurate water concentration
measurements it is necessary to find the undisturbed
comparison level – the “tertium comparationis” (see
KOHLRAUSCH, 1943).

For example, during the determination of water in
Fe-rich basaltic glasses we observed a large scatter in
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