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Abstract
The multi-anvil high-pressure technique is an important tool in high-pressure mineralogy and
petrology, as well as in chemical synthesis, allowing the treatment of large (millimeter-size) samples
of minerals, rocks, and other materials at pressures of a few GPa to over 25 GPa and simultaneous
uniform temperatures up to 2500 °C and higher. A series of cell assemblies specially designed and
implemented for interlaboratory use are described here. In terms of the size of the pressure medium and
the anvil truncation size, the five sizes of assemblies developed here are an 8/3, 10/5, 14/8, 18/12, and
25/15 assembly. As of this writing, these assemblies are in widespread use at many laboratories. The
details of design, construction, and materials developed or used for the assemblies are presented here.
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Introduction
The 6-8 multi-anvil apparatus for large-volume high-pressure
experiments was introduced by Kawai and Endo (1970). Their
original apparatus consisted of a spherical first stage of six steel
anvils in a pressurized oil bath. The splitting of the steel sphere
was based on a previous design for diamond synthesis described
by von Platen (1962). In the Kawai and Endo design, the six
von Platen-type steel anvils surround a cubic cavity, in which
was placed a second stage consisting of eight tungsten carbide
cubes. The carbide cubes in the original study had their corners
truncated to 2 mm to form a small octahedral cavity and pushed
on a pressure medium made of pyrophyllite in the shape of an
octahedron 4 mm in edge length.
The first major modification to the Kawai and Endo apparatus
was to replace the pressurized oil bath by a hydraulic ram into
which the first stage was built (Kawai et al. 1973). Also referred
to as the uniaxial split-sphere (USSA) apparatus (Ito and Takahashi 1987), the first stage was built into a spherical cavity in a
large hydraulic press with three steel anvils on the bottom and
three on the top. Alternative designs were also made, with the
first stage always tooled directly into the press. Simultaneously,
the preferred pressure medium shifted to semisintered MgO or
Cr-doped MgO octahedra with pyrophyllite gaskets around them
and truncations of 2, 8, and 12 mm and others became popular.
An important practical change came in 1990, when a new
design with the entire first stage contained within a removable
cylinder was described (Walker et al. 1990). The removable
cylindrical module, containing all six of the first-stage anvils as
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well as the second stage, could be placed on a track and moved
in and out of the press between experiments. This design allowed any existing presses with sufficient daylight openings and
force capabilities to be used as multi-anvil presses and greatly
reduced the expense of building new multi-anvil systems. This
development, combined with a desire to know more about a
greater variety of high-pressure processes in Earth science and
an increasing interest in high pressure in materials science and
chemistry, resulted in a proliferation of 6-8 style high-pressure
facilities around the world. As of this writing, there are at least
30 functioning multi-anvil systems in various laboratories that
are based on Walker’s cylindrical design. Although it contains
sliding surfaces on the inner wall and at the top and bottom of
the cylinder, this geometry has pressure capabilities similar to
those of the split-sphere geometry. A Walker-style module with
the axis oriented horizontally was installed as an in situ press at
Daresbury Laboratories in the U.K. (Walker et al. 2002). One
more modification splits the Walker module into two rings, allowing X‑ray access through the middle. This module, known
as the 25 mm T-cup or T-25, was built at the GSECARS beam
line at Argonne National Laboratories (Uchida et al. 2002).
Walker also developed a one-piece pressure medium that is a
combined octahedron and gasket, made from a 66% MgO +
33% Al2O3 potting compound (Aremco Ceramacast 584 Old
Formula), and frequently referred to as a Walker castable assembly (Walker 1991).
Finally, the Kawai cell geometry can be included inside a DIAtype device (Kato et al. 1995). This is a frequent modification used
at beamlines and is especially effective when X‑ray translucent
anvils, such as cubic boron nitride or sintered diamond, are used.
This basic design has thus evolved into a popular and widely
available tool for large-volume high-pressure work for pres-

