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Introduction: It is well known that sodic plagioclase de-

composes into jadeite and silica phase (coesite or stishovite) at 
high pressures. However in shocked meteorites, only jadeite has 
been found without silica phase even in the grain having a 
chemical composition of plagioclase. We have conducted in-situ 
X-ray diffraction experiments on this decomposition reaction 
using Kawai-type high-pressure apparatus and synchrotron radia-
tion, and found differences in nucleation kinetics between jadeite 
and silica phase. P-T-t conditions for the presence of jadeite and 
no silica phase have been constrained based on the experimental 
kinetic data. 

Results and discussion: The starting material is natural al-
bite (Ab98.0An0.4Or1.6). Fully amorphization was not observed 
during compressions up to 27 GPa at room temperature, but oc-
curred by heating at high pressures. The amorphization pressure 
decreases with increasing temperature. For example, we have 
observed that albite becomes amorphous at 23 GPa and 1173 K. 
This amorphization pressure is much lower than those reported in 
previous shock experiments and DAC studies at room T.  

Crystallization kinetics of high-pressure assemblages from 
amorphous albite was examined by time-resolved X-ray diffrac-
tion measurements every 10 sec using energy dispersive method. 
We observed that jadeite first appears from amorphous albite and 
nucleation of stishovite is significantly delayed. Pressure and 
temperature dependences on the crystallization rate of jadeite and 
stishovite were determined to estimate P-T-t kinetic boundaries 
among amorphous albite, jadeite (no stishovite), and jade-
ite+stishovite. 

Extrapolations of kinetic data obtained to the time scale of 1 
sec indicate that only jadeite is present between 1473-1973 K at 
around 20 GPa. Stishovite also appears at higher T, and both 
jadeite and stishovite are not formed at lower T. In the time scale 
of 10 sec, these kinetic boundaries shift to lower T by 200-400 K. 
Thus, the presence of jadeite without silica phase found in 
shocked meteorites can be explained due to the difference in 
crystallization kinetics from amorphous albite. This can be an 
important constraint on the P-T-t conditions of shock events. 

Reaction microstructures of recovered samples were ob-
served by SEM, which were compared to those of shocked mete-
orites. Preliminary results suggest that the grain size of reaction 
products in shocked meteorites is much smaller than that in the 
experiments probably due to differences in P-T-t conditions. 
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