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One of Professor Baysal’s long time interests has been solid state poymerization, particularly the
ones that yield amorphous polymer. Though it has not produced viable commercial product, the work has
been valuable nevertheless. It helped stimulate interest in organic crystalline solids and has lead to a better
understanding of chemical processes in solids. Because the starting material is anisotropic and the product is
isotropic, it permitted the use of simple techniques to follow the reaction. For example, by using polarizing
microscopy, the course of the reaction could be followed visually!. Once the refractive indices of the crystal
were known, it became possible to determine conversion at individual sites on a single crystal by observing
the polarization color. These studies helped to arouse interest in the physics and chemistry of organic solids
resulting in promising research on materials with unusual electronic and optical properties. Several reviews
of the topic have been published, at least two with Prof. Baysal as an author?3. I will describe here some
of the research in which he played a significant part.

Molecules in a crystal are normally as tightly packed, precisely positioned and oriented with respect
to each other’s molecular forces, geometry and thermal vibrations will allow. This results in highly regular
long range ordered structures which fill space as efficiently as is feasible. One could reasonably expect that
the mechanism and kinetics of any chemical processes occurring inside a crystal would then be directly
influenced by these conditions. If disturbance of the lattice is to be minimized, this would seem to suggest
that the nature and orientation of the reaction product would reflect the structure of the parent crystal
in some direct fashion. Furthermore, reaction implies the making and breaking of chemical bonds. This
implies movement of the groups of atoms or molecules involved. The molecular arrangement at the reaction
site should be such that the requisite motion is feasible with minimal disturbance of the local environment,
otherwise excessive temporary displacement of neighboring molecules in a tightly packed structure would be
necessary, a process requiring considerable energy. There are many examples of reactions which appear to
fit such a pattern. Elegant examples are the photodimerizations in the solid state of cinnamic acid? and of
anthrancene and several of its derivatives®.

Many of the reactions studied involved photo or radiaton initiation since, under proper conditions, the
reaction could be initiated within the crystal without involving thermal or chemical initiation which might
perturb the lattice. The intermediate reaction steps were often rather difficult to observe. An important
part of such studies therefore consisted of the determination the structure of the parent crystal and of the
product, then inferring the mechanism from that.

When it was discovered that polymerization could be initiated with radiation in many crystalline
monomers, the hope arose that such techniques could lead to the synthesis of well ordered polymeric
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structures . It came as a surprise when it was shown that acrylamide yielded completely amorphous
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