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SUMMARY

Growth kinetics of the AgN03 phase transition were investigated
by heating the crystals in a microfurnace, nlaced on the stage of a
polarizing microscope, photogranhing the transition with a moving=-
camera, and determining the rate of change graphiecally,

Linear growth rates, on flat plate single crystals (001) of
roughly uniform size (0.5 x 0.5 x 0.05 mm. ), were measured in a
temperature range of over 200°¢, Orystals of bigger and smaller size
were used to determine the influerce of crystal size on transformation
rates, The influence of varied annealing conditicns, purity, and
decomposition were also checked, Isothermal rates along different
crystallographic directions in the same crystal were measured, as
well as rates in crystals containing up to 0.37 of c:d(rzo})z as
impurity. Agﬂoj whiskers were grown and their transition rates and
properties studied; +the bending of whiskers during transition was
observed in a few cases., Striations were seen in many crystals
during transformation; +the presence of strains was verified by
X-rays.

The orthorhombic room temperature form could be superheated by
about fifteen degrees (actual rates measured up to 11°C superheating),
while the trigonal high temperature form was superccoled to any
desired temperature by fast cooling. On superheating the crystals
nucleated snpontaneously, while on supercooling they were nucleated

artificially with a room temperature form AgNO3 crystal. The rates



were, on the whole, constant with time, but rose exponentially
with temperature on superheating, while on supercooling they rose
at first, reaching a maximum, (0,394 mm./sec. at AT = 58,5 deg. )
then fell exponentially to zero (at about -30°¢c).

Linear growth rate equations for solid reaction were avplied
to the experimental results; and as found by other workers the
equations gave a reasonable value for the activation energy far away
from the transition point (21.1 kecal./mole) but changed to negative
values near the transition on supercooling; on superheating a varying
activation energy, decreasing with increasing superheating was
obtained. The experimental rates were also much faster than predicted
py most of these equations.

Since the presence of strains was observed experimentally
Turnbull's growth rate equation, which is derived from the absolute
reaction rate theory, was modified by adding a strain energy factor
to the free nergy term; this correction resulted in a single
valued activation energy throughout the whole temperature range for
both transitions. On supercooling close agreement between theoretical
and experimental growth rates was obtained, The merits and deficiencies
of the various growth rate equations are discussed in the light of

the experimental values obtained.
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