
American Mineralogist, Volume 86, pages 234–237, 2001

0003-004X/01/0003–234$05.00      234

INTRODUCTION

Experimentalists have long recognized that welded noble-
metal capsules do not create thermodynamically closed sys-
tems for some chemical species. The ability of hydrogen to
diffuse through capsule walls has been used profitably to con-
trol oxygen fugacity inside noble metal capsules by placing
them either inside another capsule filled with an appropriate
oxygen fugacity buffer, or inside a pressure vessel that can
maintain a constant partial pressure of hydrogen (Huebner
1971). However, hydrogen diffusion through capsule walls can
also be detrimental if the external environment of the capsule
has a low hydrogen fugacity, because water inside the capsule
can decompose to oxygen and hydrogen, and the hydrogen can
be lost to the external environment. On the other hand, anhy-
drous samples can incorporate hydrogen from the outside en-
vironment if the external hydrogen fugacity is sufficiently high;
this hydrogen can react with oxygen in the melt to produce
H2O. Any gain or loss of water from samples during experi-
ments potentially can have large effects on the phase equilibria
or melt properties under investigation.

Several recent studies have investigated changes in water
concentrations in noble-metal encased samples during piston-
cylinder experiments. Patiño-Douce and Beard (1994) indirectly
documented changes in water concentration through observa-
tion of increases in plagioclase and decreases in melt modal
abundances with increasing temperature from 975 to 1000 °C
at 1.0 GPa. However, no direct water concentrations were mea-
sured (they were inferred from microprobe analyses of O in
the quenched partial melts). Truckenbrodt and Johannes (1999)
demonstrated that capsules loaded with C-H-O fluids were
closed to water loss only at temperatures below 1050 °C in
piston-cylinder experiments of 6 days duration at 1.0 GPa.
Recent work in our laboratory at McGill has demonstrated se-
vere water loss from capsules during experiments performed
in NaCl-pyrex glass-crushable alumina assemblies.

It has long been known that surrounding capsules with py-
rophyllite powder reduces water loss (E.B. Watson, pers. comm.
1986), but the efficacy of this technique has not been tested
previously for noble-metal capsules. We performed this study
to determine changes in dissolved water content in a silicate
melt quantitatively when noble-metal encapsulated samples are
surrounded by either alumina powder or a thin layer of pyro-
phyllite powder.
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ABSTRACT

Water loss was measured from H2O-undersaturated granitic melts in Au75Pd25 capsules during 6–
43 h piston-cylinder experiments using NaCl-pyrex glass-crushable alumina assemblies at 1050 to
1200 °C and 1.0 GPa. Experiments performed when capsules were surrounded only by alumina
demonstrated severe water loss, in some cases more than 70% of the initial water added. It has long
been known that surrounding capsules with pyrophyllite powder reduces water loss, but the efficacy
of this technique has not been quantified previously. Our results confirm that by surrounding Au75Pd25

capsules with pyrophyllite in the assembly, the loss of water is significantly reduced at 1200 °C, 1.0
GPa.  When ~5.6 wt% H2O is added to the sample, the loss of water decreases from ~60 to less than
20% relative by pyrophyllite addition, a value slightly higher than the uncertainty of SIMS analysis
(10% relative). When about ~2 wt% H2O is added to a sample, the use of pyrophyllite in the assem-
bly causes the loss of water to drop from more than 70 to 0% relative (no H2O loss within analytical
uncertainty).
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