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Density of sodium silicate melt at high pressure
Akio SUZUKI" (Tohoku Univ.)

The transportation of magmas is governed by the density difference between magmas and surrounding rocks.
Because magmas are generated in the Earth’s interior, the density of magmas under high pressures and temperatures
is crucial to investigate the magmatic process.

Density of magmas (silicate melts) is calculated using the partial molar volumes of the oxide components at
ambient pressure. Based on the measurement on the sound velocity in various silicate melts, the compressibilities
of the oxide components have been proposed. It is possible to calculate the density of silicate melts under high
pressure using the compressibilities. However, such a calculation is applicable to the limited pressure, because of
the pressure dependence of the bulk modulus (dK/dP) of the melt cannot be ignored under high pressure. Therefore,
the data on the partial molar volumes of the oxide components in silicate melt are required to calculate the density
of magmas under high pressure. The partial molar volumes are obtained from the density of melts. In this study, I
measured the density of sodium silicate melt under high pressures by the sink/float method.

High pressure experiments were conducted using large volume presses installed at Tohoku University. A powder
of sample and a crystal of density marker were loaded in a platinum container. Stepped-graphite heater is applied to
reduce the temperature gradient in the sample container. Temperature was monitored using W97Re3-W75Re25
thermocouples. The sample was heated above the melting temperature at a heating rate of 100 K/min. After a desired
duration, the sample was quenched to the room temperature by turning off the electric power supply. When the
sample was recovered from the press, the upside was marked on the cell. The recovered sample was cut and ground
to identify sinking or floating of the density marker. Experiments were conducted up to 6 GPa, and a compression

curve of the sodium disilicate melt was determined. The detail of the results will be reported on site.

Keywords: density, silicate melt, magma, high pressure, buoyancy test
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Technical developments of high-pressure and high-temperature neutron diffraction
experiment under mantle transition zone conditions
Sho Kakizawa* (JASRI), Asami Sano-Furukawa (JAEA), Hiroyuki Kagi (UTokyo)
Yuichiro Mori (UTokyo), Jun Abe (CROSS), Takanori Hattori (JAEA)
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Local strain measurement of minerals by electron diffraction imaging

and application for in-situ indentation experiments
Yohei IGAMI*, Akira MIYAKE, Ryuichi NOMURA (Kyoto Univ.)
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