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This research will create essential calibration standards for SIMS analyses
of H20 and CO2 in rhyolite. Standards will include natural and synthetic glasses, selected following
FTIR analysis of their volatile distributions. These standards will enable current and future
studies of volatiles in rhyolite glasses, and data obtained during their characterization will also
yield insights into degassing and hydration processes.
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Volcanic eruptions are driven by magmatic
degassing of volatiles such as H,0 and CO,.
Measurements of the dissolved H,0 and CO,
contents of glasses within erupted
volcanic rocks or high pressure and
temperature laboratory experiments can
therefore help us to investigate magmatic
and eruption processes. Two key methods
for measuring H,0 and CO, in volcanic
glasses are  Secondary lon Mass
Spectrometry (SIMS) and Fourier Transform
Infra Red (FTIR) spectroscopy. Both of
these methods require glass standards with
known concentrations, whose composition
is similar to that of the sample to be
order to

analysed. In investigate

degassing of silica-rich magma
compositions, which have the potential to
produce highly explosive eruptions, it is
necessary to have standard glasses of H,0

and CO, for rhyolite composition.

The key objective of this research was to
create calibration standards for SIMS
analyses of H,0 and CO, in rhyolite.
Standards with high concentrations need to
be synthesized with high pressure and
temperature experiments. In doing so, a
secondary objective was to utilize
pressure and temperature conditions that
would provide new data on volatile
solubility. Additional objectives were to
investigate secondary hydration processes
and calibration of the 1830 cm™ Si-0 peak
in FTIR spectra for finding sample

thickness.

Originally it was planned to use glasses
from previously erupted material as the
low concentration standards. However,
increasing recognition that even
nano-scale crystals and other variations
within natural glasses can cause problems
for microanalytical techniques led to a
decision to use laboratory synthesized
glasses instead, which also increased the
number of solubility data that could be
collected. A natural obsidian was used as
a starting material. For low concentration
standards this was synthesized at
pressures and temperatures of up to 25 MPa
and 850 ° C in cold-seal apparatus at
Tohoku University, in collaboration with
Michihiko Nakamura and Satoshi Okumura.
For high concentration standards the
starting material was synthesized at up to
770 MPa and 1000 ° C in high pressure
internally heated pressure vessels (I1HPV)
at Tokyo Institute of Technology, in
collaboration with Akihiko Tomiya and
Masashi Ushioda. After synthesis, these
glasses were analysed by imaging FTIR to
ascertain the concentration and
homogeneity of the volatile distribution.
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Further confirmation will

additional manometry analyses. Glass
pieces were then mounted in indium for use

in SIMS analyses.

Synthesized glasses span a wide range of
H,0 and CO, contents, which can be added to
previously published volatile solubility
data for the same glass composition.
Following additional measurements they
will be made into indium mounts for SIMS

and made available for loan to other



researchers. A preliminary test SIMS
calibration of a few standard glasses for
analysis of submarine silicic glasses
previously analysed by FTIR identified an
unexpected offset in areas of glass
affected by secondary hydration, i.e. with
elevated ratios of molecular H,0 to
hydroxyl (OH) groups. The cause of this
interesting phenomenon is still being
investigated, and is expected to inform
our understanding of the hydration process
and glass structure. FTIR spectra of
glasses have also been used to investigate
controls on the position and heights of
Si-0 absorption peaks, and a manuscript is
being prepared on their use for
identifying glass composition and

thickness.
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