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Quantitative analysis of solute composition in H.O-NaCl-CaCl; solution by cryogenic

Raman mapping

CHU Haixia

(School of Earth Sciences and Resources, China University of Geosciences (Beijing), Beijing 100083, China )

Abstract:

Raman spectroscopy, as a in-situ non-destructive and single-inclusion method, is a powerful tool
for fluid inclusion compositional analysis. However, the aqueous solution of H,O-NaCl-CaCl,
system has no Raman activity at room temperature. Point analysis using cryogenic Raman
spectroscopy has been previously proposed to estimate the solute composition of H,O-NaCl-CaCl,
solutions, but there are uncertainties related to heterogeneity of frozen fluid inclusions. A new
method of quantitative analysis of solute composition of H,O-NaCl-CaCl, solutions using Raman
mapping technology at -185°C is proposed in this study, which can overcome the problems

encountered in the point analysis. The obtained equation X(naci, m) = 1.1435 Fhydrohalie — 0.0884



suggests that the molar fraction of a salt component may be estimated from the fraction of the
Raman peak area of the relevant hydrate. The establishment of this method is of great significance
for the composition analysis of inclusions from normal to cryogenic analysis, from point to
mapping analysis, and from qualitative to quantitative analysis, and also provides a basis for
understanding the physical and chemical behavior of fluids in the geologic process of
H,0-NaCl-CaCl; system.

Keywords: Cryogenic Raman; Mapping; Quantitative analysis; H,O-NaCl-CaCl; system; Fluid

inclusion
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#3 15 0.80 21.86 4.80 082

#4 15 0.70 23.11 6.35 0.78
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