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pressure, the extent of crystallization was observed to increase with
increasing temperature.

In contrast with the results of Mackenzie and Claussen, who
observed crystallization in a day a: room temperature and a pressure of
40 kilobars, we were unable under dry loading conditions to observe
crystallization at 40 kilobars in 311 hours, even at the appreciably higher
temperature of 240°C. At the somewhat lower temperature and pressure
of 145°C, 20 kilobars, a run as long as 517 hours failed to produce
observable crystallization. As we shall see in Part [V below, our
results are in much better agreement with kinetic expectations than are
those of the previous workers.

A pronounced effect of water in enhancing crystallization kinetics
was observed in runs carried out under different loading conditions at a
particular temperature and pressure. For runs of a given time, the
extent of crystallization (measured semi-quantitatively by the relative
integrated intensity in the d=2.78 Ao, at-BZO3 diffraction peak) was found
to increase in the order: dry loading < air loading < wet loading.
Correspondingly, exposure to water was found to result in observable
crystallization at temperatures well below the minimum temperature
for crystallization under dry conditions. For example, at 20 kilobars,
crystallization was observed with air loading at 130°C in 70 hours,
while with dry loading no crystallization was detected at 195°C in runs
as long as 239 hours. Significant variability in the extent of crystallization
in a given time was noted in the results obtained with air loaded runs,

presumably due to variations in the exposure to atmospheric water.
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FIGURE CAPTIONS

Suggested temperature-pressure equilibrium diagram for BZO3
(after Mackenzie and Claussen, Ref. 3).
A = liquid (Ref. 3); o=p - B,04(Ref. 3) ;@ =a-B,04(Ref. 3);

A = suggested transition points (Ref. 3); § = a-B,0,(Ref. 18);
O = B-B,0,(Ref. 18).

¢ Melting rate vs. temperiture schematic. T,, = thermodynamic

melting point TM = apparent melting point. M
A

: Compaction data on 3203 compressed in the glassy state (after

Mackenzie, Ref. 28).

: Transformation rate vs. motivating potential, schematic,

showing continuity through equilibrium temperature.

: Temperature vs. pressure plot, showing region where

crystallization was observed 0O=no crystals; @ = a crystals;
®=aq +p crystals. Duration of run in hours indicated
adjacent to each experimental point.

: Growth rate vs. temperature, theoretical for B203 crystals

growing from the melt at atmospheric pressure, calculated
from Eq. (6) under assumptions outlined in the text.

: Free energy vs. temperature, schematic, showing possible

metastable liquid phase.
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