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I . Introduction

It is now apparent that the mesophase in pitch
can be classified as a nematic liquid crystalline
phase. |  '2 , t  

'Most 
conventional l iquid crystals consist

of rod-like molecules often containing polar functional
groups. Shape factors and polarizability are thought to
play a dominant role in liquid crystal formation in such
molecules.¡ Since pitch largely contains nonpolar aro-
matic hydrocarbons and heterocyclics which are flat
and disc-shaped, the mechanism for l iquid crystal forma-

tion in pitch is not understood. Various proposals have

been made concerning the liquid crystal interactions in
pitch including the involvement of free radicals.5

In this paper, we have studied the melting behav-

ior of model compounds which are prototypes of the

components of pitch in an attempt to clarify the molec-

ular requirements for mesophase formation.

II. Experimental Procedure

A. Aromatic Compounds - The aromatic compounds,
coronene, 1, 2, 8, 9 - dibenzpentacene, decacyclene,

13 ,  13 '  -  d ibenzanthrony l  and an thraceno (2 t 'L t :1 ,2 )  -

anthracene were obtained from commercial sources and
purif ied by vacuum sublimation. The hydrocarbon 9,9r-
bianthryl was s)mthesized by the reduction of anthra-
quinone with Sn and HCI in acetic acid.E The compound.s

1,14,7,8 - dibenzoperopyrene and terrylene were sePa-

rated in liquid chromatographic fractions of pitches Pre-
pared from pyrene and naphthalene respectively. UV -

visible absorption spectroscopy showed that these com-
pounds were üe main components of the specific chroma-

tographic fractions.

B, Stable Aromatic Hvdrocarbon Free Radical Precur-

sors - Benzanthrene and naphthanthrene were synthe-
sized by reduction of benzanthrone and naphthanthrone
tosylhydrazones respectively,

C. Melting Determination - The melting behavior of the

compounds and mixtures were studied using a Koefler

micro-hot stage in combination with a Leitz polarizing

microscope.

III . Experimental Results

A. Melting Behavior of Individual Compounds

The individual compounds and their melting

points are l isted in Table I.  Several of the materials

melted over a temperature range as a result of the

presence of impurit ies. This was part icularly true of
the chromatographical ly separated products, terrylene

and dibenzoperopyrene. The most imPortant point,

-H'--Á*

Naphthanthrene

Examination of these compounds on the hot stage
showed that their melting occurred without exhibiting any
liquid crystal transition. Mixtures of the hydrocarbon
terrylene with approximately equal amounts of the free
radical formers were then heated on the hot stage through
the melting range and at temperatures up to 400oC. The
results are shown in Table II  .

Terrylene was found to react rapidly at a low
temperature of 350oC to give directly a liquid crystal
phase. Mixtures of terrylene with the free radical
precursors did not show any liquid crystal transition in
the temperature range of free radical formation. In fact,
the presence of the free radicals seemed to inhibit the
liquid crystal development in terrylene.

IV. Conclusions

From the results of these studies we conclude
that:

1, Large aromatic molecules, even those containing nine
condensed rings did not form a liquid crystal phase on
melt ing.
?. Aromatic free radicals do not induce liquid crystal
formation for such compounds,
3, Molecular size appears to be a key requirement for
development of mesophase from aromatic hydrocarbons.

however, is that in no instance was a l iquid crystal
transition observed during the melting of any of the
compounds in Table L

B. Melt ing Behavior of Terrylene in the
Presence of Aromatic Free Radicals

Benzanthrene and naphthanthrene thermally dis-
sociate on melt ing to form stable free radicals. ?'8
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