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In-Situ Observation of a Pressure-Induced First-Order
Phase Transition in Liquid Phosphorus

Yoshinori KATAYAMA
Japan Atomic Energy Research Institute, Synchrotron Radiation Research Center

In this article, a recent discovery of a liquid-liquid phase transition in phosphorus is reviewed. By an in
situ X-ray diffraction method, we have observed an abrupt pressure-induced structural change between -
a low- -pressure molecular liquid and a high-pressure polymeric hquld at about 1 GPa. Experimental
~ results strongly support the view that it is a first-order transition between two thermodynamlcally stable

liquid phases.
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Figure la Phase diagram of black P reported in a previous
paper'® and experimental paths'®. Circles (squares) are points
where low-pressure liquid form (high-pressure liquid form) was ob-
served. 1b. Melting curve of black P determined by our group.
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Figure 2. Structure factors S(Q) of liquid P as a function of wave
number Q at various pressures'®.
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Figure 3. Radial distribution function for liquid P.
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Figure 4. X-ray diffraction patterns that show transformation
from the low-pressure liquid form to the high-pressure liquid form
(a—c) and from the high-pressure liquid form to low-pressure liquid
form (d-)®.
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