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DIRECT OBSERVATION OF WATER SPECIATION IN RHYOLITE N2 20818
AT TEMPERATURES UP TO 850°C

AINES, Roger D., SILVER, Lynn A., ROSSMAN, George R.,

and STOLPER, Edward M., Div. Geol. Planet. Sci., Caltech, Pasadena,

CA 91125; and HOLLOWAY, John R., Dept. Geol., ASU, Tempe, AZ 85281
We have studied the speciation of water in a rhyolitic obsidian with
~2% total H90 using high-T IR spectroscopy. Molecular water and
OH groups were present at all T studied, up to and including 850°C.

The Ag-gasketed, polished sample was compressed between 3/8" dia.
Al703 windows with a force of ~660 1lbs. This assembly was heated and
spectra were recorded at T. The concentratifn of molecular Hy0 was de-
termined from the intensity of the 1630 cm = bending mode unique to H,0.

The concentration of molecular H720 in these experiments is slightly
(and reversibly) T dependent, increasing by about 20% from 750°C to
500°C, and an additional 10% on slow cooling to room T. Equilibrium
molecular H90 concentrations are achieved after ~10 min. on heating
to 750°C from room T. The relatively long time required for equilibra-
tion and the similarity of the results to those previously reported for
quenching experiments strongly suggest that glasses rapidly quenched
from high T preserve their ratios of molecular H)0 to OH.

The stretching mode Yf both
OH and Hy0 at ~3500 cm~
changes shape reversibly and
almost instantaneously with T,
with a narrower half-width at
high T. This probably reflects
a change in the distribution of
H-bond lengths in the glass
(e.g., an increase in average R
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