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Abstract—A ring crystallization pattern has been observed for a mixture
containing 809, cholesteryl nanoate—209, cholesteryl propionate. This is
discussed in terms of a segregation of components originating in the smectic
phase of the nanoate.

As part of a continuing program of spectroscopic studies of liquid
crystals we recently had occasion to prepare samples of a mixed
cholesteric mesophase containing 809, cholesteryl nanoate — 209,
cholesteryl propionate (by weight). When this mixture is allowed
to crystallize over a 24 hour period from the cholesteric phase
(approximately 47°) the well developed ring pattern shown in Fig. 1
is obtained. This effect is seen every time this phase crystallizes
from the isotropic phase. It is not observed for films deposited from
petroleum ether solution.

The initial film thickness in the cholesteric phase is approximately
25 microns. The maximum height of the rings is about 100 microns.
The ring spacing as measured from the photographs is 0.2 mm.

If the initial cholesteric film is too thin (<10 microns) or too
thick (> 100 microns) the ring pattern is not observed. In addition,
the weight ratio of the two components must be in the range 90:10
to 70: 30 nanoate : propionate.

This ring pattern is indicative of segregation of the two components
by diffusion. Of interest is the driving force for such segregation. We
know that it must be considerable to achieve a 0.2 mm spacing in a
24 hour period. The two materials readily coexist in the cholesteric
mesophase, however, which would indicate similar chemical potentials
and only weak segregation forces.
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(a)

(b)

Figure 1.

Ring crystallization of an 809, cholesteryl nanoate-209, cholesteryl

propionate mixture. (a) Magnification 25 x. (b} Magnification 50 x .
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We believe that this driving force for segregation lies in the
existence of a smectic phase for cholesteryl nanoate but not for
cholesteryl propionate. As the cholesteric phase cools, the nanoate
can achieve a thermodynamiecally more stable state by excluding the
propionate, forming a pure smectic phase. At higher concentrations
of propionate the smectic phase is suppressed and crystallization
proceeds directly from the cholesteric phase. At low propionate
concentrations the nanoate accommodates the “impurity ”” in the
smectic phase.

This result indicates the importance of the smectic mesophase for
long alkyl chain cholesteric materials, and is consistent with the
recent phase diagram for mixed cholesteric phases determined by
Porter.(V

We acknowledge support of the U.S. Army Research Office—
Durham. Several helpful discussions of our observation took place
with colleagues at the IVth International Liquid Crystal Conference.
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