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Abstract : X-ray study of a number of polymers

with mesogenic side groups has been carried out
in a wide temperature range.lIt has been demonstra-
ted that thermal changes in liquid crystalline or-
dering are determined by the change in main chain
mobility.

Structural investigations of polymers with mesogenic
side groups point to the existence of LC structures in
a glassy state /1/ .IC ordering is supposed to be inva-
riable up to transition into ILC state /2/ .This fact
gives a good possibility to study the IC polymers at
room temperatures,i.e. in the glassy state of polymers.

Recently we have shown that for some polymers
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with azobenzene side groups the increase of tempera-
ture leads to a great and reversible increase in

peak intensities on X-ray diffraction curves /3,4/.

We explain this effect by the improvement of LC or-
dering because of the increase of mobility of the
main chain.

To elucidate the peculiarities of the thermal
changes and the role of the polymer main chain in this
process we have investigated some polymers with various
length of the spacer-groups.The 1C polymers of a gene-
ral formula have been used :

~ CH2-(’7 (CH3) ~
0=C~0-(CH, ) n-g-o-c 6H‘,'-?’--O-C 5H4’0"'C 4H9
0
with n=0,3,10 (PM-n) .

X-ray diffraction curves for PM-n were obtained
with an automatic diffractometer having a pinhole col=-
limation with Cuk, radiation.

Sharp peaks on low-angle diffraction curves (Fig.1)

are indicative of a smectic structure in polymers /1/.
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Fige2.Peak intensity ( xoox=-1 ) integral inten~
sity ( °°°°"I1nt) integral peak width ( s4asa "J%ln’c)
as a' function of temperature (transition temperature
are marked with arrows)e a)Pl~0,b)PM-3,c)Pi-IO0.
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The increase in the intensities of low-angle
peaks with temperature is similar both for PM-0 and
other polymers /3,4/.If our earlier assumption is
true,the thermal changes will be dependent on the
length of spacer-groups.Moreover the temperature chan-
ges in polymers with independent packing of mesogenic
groups and main chains will be analogous to the chan-
ges in low-molecular IC /5/.

In fact,the temperature variations are changed with
lengthening of spacer groups (see Fig.2,PM~3).And,fi-
nally, the unusual thermal effect vanish in polymer with
independent packing of mesogenic groups and the main
chain (PM-10,Fig.2).In the last case the formation of
LC order is not affected by the mobility of the main
chain.Apparently the improvement of LC ordering in
polymers with the increase of temperature is primarily
determined by the mobility of the main chain.

According to our calculations the changes in in-
tengities of low-angle peaks should be associated with
variations of concentration and sizes of LC domains /6/

It is neccessary to note,that the termal changes

in X-ray scattering in LC polymers differ from thouse
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corresponding to partially crystalline and ladder poly-
mers /7/.As is known the increase of low-angle diffrac-
tion peak intensity in partially crystalline polymers
ig cauged by growing of electron density fluctuation
resulting from surface melting on crystallities.And
the increase of intensity of low-angle peaks in lad-
der polymers is connected with redistribution of elect-
ron density due to the thermal expansion.

Polymers with mesogenic gide groups do not follow
either of these schemes.In such polymers the increase
of temperature leads to the increase both of concent-
ration and sizes of LC domains determined by the changes

of mobility of the main chains.
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