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( )

(Grzechnik

Bureau ; Luhr, ; Saito

A technique based on micro reflectance spectroscopy using a vacuum Furier Transform infrared (FT-IR)

spectrometer has developed for the quantitative measurement of dissolved water in melt inclusions in phenocrysts.

The technique is superior in sample preparation to the conventional transmission method, which requires doubly

polished samples with known thickness. Four synthesized glass samples with H O contents ranging . to .

wt were examined in this study. A linear correlation between the logarithm of reflectance intensities around

cm by H-bearing species and the water content of the glasses is obtained. At the lateral resolution of

m, the precision of the measurement caused by random error is . wt ( ), and the value is low enough to

apply the technique to the measurement of dissolved water in melt inclusions. A method which corrects possible

contamination of inclusion spectra by the olivine host is also proposed.

: FTIR, reflectance measurement, melt inclusion, olivine contamination
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Larson,

FT-IR

Fig. . Reflectance spectra of gold obtained at pres-

sures of l atm ( Pa) and Pa.

Infrared absorption by water vapor ( cm by

the fundamental stretching vibration and

cm by the fundamental bending vibration) and

carbon dioxide ( cm by molecular CO ) inFT-IR FT IR-
the sample chamber quite reduced by evacuation.

plus IRT- VC

Ge KBr,

MCT FT-IR

MCT
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Table . Data for of transmission measurements at

cm .

Fig. . Comparison of FT-IR reflectance spectrum

with transmittance spectrum of hydrous basaltic

glass (A , . wt H O). Aperture sizes are

m for transmission measurement and

m for reflectance measurement.
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Lambert-Beer

R

( )

cm
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cm

Fig. ,

Fig. . E ect of evacuation on FT-IR reflectance
OH

spectra of hydrous glasses, A and A . Each

(Stolper, ) cm spectrum consisted of scans from the sample

using a m aperture.molecular H O

cm

A

Stolper, ) A/( . d) Moore ( ),

( ) K-K

OH cm

K-K

K-K

S N K-K

Pa

. wt . wt (Table )
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(Fig. (a))
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Table . Analytical conditions and results of FT-IR

reflective measurements for plotting regression

lines.
(Fig. (a)) log

Hervig ( )

cm Hervig

( )

cm

R R (Fig. (c))

(Fig. (d))

Fig. (b)

Fig. . Detail of a reflectance spectrum showing the definition of (a) Abs , and (c) R and R .

(b) Plot of Abs versus dissolved water content, and (d) plot of R /R versus dissolved

water content determined by the FT-IR transmission measurement. Solid diamond : m

aperture, open square : m aperture. The horizontal error bars show the uncertainty ( ) in

the water content determined by transmission method (Table ) ; where error bars are not shown, the

error was smaller than the symbols. The vertical error bars are from Table . Regression lines are

also shown for plots (b) and (d). Bold solid lines in plots (a) and (c) represent baselines.
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Table . Noise level ( ) in Abs determination at

di erent measurement conditions.FT-IR

FT-IR
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(Fig. )

baseline

Si-O (Duke and Stephens,

m cm
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Fig. . Variation of reflectance spectra ( scans,

m) changing olivine content within the

analytical area. With increasing olivine content

absorption around cm increases.

Fig. . A plot of Abs versus peak height at

cm shown in Fig. . The peak heights are

normalized to unity by dividing the peak height

corresponding to olivine. Error bars are

from Table ( scans and m except

for the upper left one which measured using a

m aperture).
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Fig. . Representative FT-IR reflectance spectrum of

plagioclase. Reflectance spectra of olivine and

basaltic hydrous glass are shown for comparison.
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