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Introduction 
    Water has a great effect on the physical properties, such as viscosity, melting 
point, bulk modulus, shear modulus, poisson ratio and other elastic properties; even it 
will stabilize dense hydrous minerals, which could be a cause for the deep earthquake. 
The water would be carried into the Earth’s interior by means of the hydrous minerals 
during the subduction process. Therefore, knowledge about their behavior in the high 
pressure and high temperature condition is indispensable for our understanding the 
condition of the Earth’s interior. 
    One of the dense hydrous minerals, delta-AlOOH, we consider here would be 
stabilized in the sedimentary rock in the subducting slabs. Its stability field is located 
between from 17 to 25 GPa and from 800oC to 1300oC. It might be stable even at the 
lower mantle condition. 
 
Experimental 
    We use the Kawai type multi-anvils apparatus (5000tons) to synthesize this 
material using the starting material, Al(OH)3. The anvils are made by tungsten carbide 
with truncated edge length of 4mm. The pressure media was MgO mixed with 5% 
Cr2O3. It has an octahedron shape with 10mm edge length. We drilled a hole with 
4mm diameter in the center of the octahedron. In the outermost of the hole, we used 
ZrO2 tube as a thermal insulator (outer and inner diameters are 4mm and 2.7mm). 
Inside of the thermal insulator, rhenium foil was used as a heater and its size is 
13.2mm*9mm before folding. In the up and bottom ends, we use tantalum plates as 
electrodes. Inside the hole, we set three parts including the ZrO2 rods and a MgO tube. 
The ZrO2 rods are about 2.6mm in diameter and 1.3mm in length. The size of MgO 
tube is 2.6mm and 1.6mm in the outer and inner diameters, respectively. We loaded 
Al(OH)3 into a platinum capsule, and then put it into the MgO tube. We use the 
pyrophyllite gaskets and some pieces of soft wood to make eight WC anvils into cubic 
shape. 
    Our experimental condition was 21GPa and 1100oC. We spend 14 hours to reach 
21 GPa. After accomplishing the pressure, we started to heat the sample to 1100oC. 
Keeping in this temperature for 30 minutes, we descended the temperature to 950oC 
and kept it for another 30 minutes. After that, we quenched it and started to 



decompress. It took 30 hours to decompress the cell. 
    We took the sample out and measured it by the Micro-Raman spectroscopy 
(Figure 1). We compare it with Ohtani’s study (Geophys. Res. Lett., vol.28, p.3991, 
2001), and confirmed that the product is solely consist of the delta-AlOOH. Grain size 
of the delta-AlOOH was about 50 micron. 
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Figure 1. The Raman spectroscopy of our result. 
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