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ABSTRACT
Gold is used widely for capsules in high-temperature rock-melting studies because it is generally
thought to absorb negligible Fe from silicate samples. However, we observed significant losses of Fe
from fluid-absent melting experiments on hornblende gabbros at 800–975 °C and 8 kbar, using standard piston-cylinder techniques. The extent of Fe loss from the sample is dependent on the relative
masses of the sample and the capsule. Low sample to capsule mass ratios (~0.04) lead to the highest
Fe losses (32–49% relative). Concentrations of Fe in silicate melt and used gold capsules define an
apparent equilibrium constant (K') that follows a linear ln K' vs. 1/T relation (at an estimated log fO2
of QFM-1). The apparent equilibrium constant is used to make limiting upper estimates on the amount
of Fe that could be lost during rock-melting experiments for a range of fO2 and sample to capsule
mass ratios. At high fO2 (NNO + 2), loss of Fe to gold is negligible (<2% relative) for a wide range of
sample to capsule mass ratios. At an fO2 of NNO, Fe loss can be kept to <10% relative by using a
sample to capsule mass ratio of 0.2 or greater. At low fO2 (QFM-1), presaturating the Au with Fe
would be necessary to ensure that Fe losses remained <10% relative. Fe loss can compromise experimental results for small samples run at low fO2 conditions, be they buffered, imposed by the pressure
media, or produced by intrinsically reduced (graphitic) starting materials.

INTRODUCTION
Gold has found wide application as a material for sample
containers in rock-melting and other high-temperature phase
equilibrium experiments because it is nearly inert, is easily fabricated, has low H2 diffusivity, and has particularly low Fe solubility compared to other noble metals and alloys. Although the
absorption of Fe into Pt, Ag-Pd, and Au-Pd containers has been
studied extensively (Merrill and Wyllie 1973; Nehru and Wyllie
1975; Stern 1973; Stern and Wyllie 1975; Grove 1981;
Kawamoto and Hirose 1994; Gaetani and Grove 1998), much
less has been published about the loss of Fe into Au capsules. A
review of the literature indicates that nearly all experimental studies involving Au capsules do not even mention Fe loss (e.g.,
Vielzeuf and Holloway 1988; Patiño Douce and Beard 1995;
Rapp and Watson 1995; Skjerlie and Johnston 1996), indicating
either that Fe loss was not evaluated or was found not to be a
problem. A few studies (Sisson and Grove 1993a, 1993b) apply
mass-balance calculations and microprobe analyses of the used
capsules to demonstrate minimal Fe losses (<10% relative) in
their experiments. To our knowledge, the only example of significant Fe absorbtion by Au capsules reported in the literature
is that of Le Breton and Thompson (1988) in which Fe loss was
suggested as a possible cause of relatively high values for FeMg exchange Kd calculated for coexisting garnet and biotite.
During the course of an experimental study of the melting
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behavior of hornblende gabbros, employing standard pistoncylinder techniques, we discovered that Fe was being absorbed
by Au capsules to a degree that was obvious and that compromised the experimental results. We employed small Au capsules (1.4 mm inner diameter and 0.2 mm thick walls) so that
we could run three starting compositions at the same time in
each experiment. Low sample to capsule mass ratios (~0.04)
were a consequence of this approach. Subsequent to discovering the Fe loss problem, we repeated the experiments using
larger diameter capsules (2.5 and 4 mm inner diameter with
0.3 mm thick walls) that increased the sample to capsule mass
ratio (~0.12–0.2) and reduced Fe loss considerably. The petrologic significance of our experimental study will be reported
elsewhere. Here we analyze in detail the Fe loss relations in
experiments on one of our starting compositions and use these
to develop a framework for understanding Fe loss to Au in
rock-melting experiments. Our purpose is to present simple
thermodynamically based and experimentally calibrated relations that will enable researchers to design and conduct experiments in Au capsules with minimal Fe losses.

EXPERIMENTAL AND ANALYTICAL METHODS
Piston-cylinder experiments were carried out at the U.S.
Geological Survey (USGS) at Menlo Park, California, on a
natural hornblende quartz gabbro (YOS-55a; Table 1) collected
from western Yosemite Valley in the central Sierra Nevada
batholith, California. Initial experiments were performed in
“small” (1.4 mm inner diameter with 0.2 mm thick walls) Au
capsules, but after discovering that these experiments had lost
significant amounts of Fe (see below), additional experiments
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