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Abstract: The thermotropic lquid crystalline behavior of a homologous series of poly [1— {4~ (4"~
nitrophenylazo) phenoxycarbonylalkanoyloxy} ethylenel s NAPEn, n=2~8,10, the number of methylene
units in the spacer) have been investigated. All of the homologues formed monotropic nematic phases.
The glass transition temperatures decreased with n. This is attributed to a plasticization of the
backbone by the side chains. The isotropic—nematic phase transition temperatures decreased with
increasing n up to 7 and showed the odd—even effect. However it became almost constant when n is
more than 7. This behavior was rationalized in terms of the change in the average shape of the side
chain on varing the parity of the spacer. This rationalization also accounts for the observed variation
of the entropic gain for the clearing transition. The mesophase properties of NAPEn were entirely
different from those reported for the polymers in which the azobenzene groups are attached to
polyacrylate, polymathacrylate, and polystyrene backbones through polymethylene spacers. The
results indicate that the mode of chemical linkage of the side group with the main chain plays an
important role in the formation, stabilization, and type of mesophase.
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Figure 1. Chemical structures of NAPEn, NAPAn, and NAPSh.
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Figure 2. FT—IR spectra of (a) poly (vinyl alcohol), (b) NAPEZ,
(c) NAPE4, (d) NAPES, and (e) NAPES.
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Figure 3. '"H-NMR spectra of (a) NAPES, (b) NAPES, () NAPES,
and NAPE10.
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Figure 4. Optical micrographs of NAPEn: (a) heated NAPEG
at 130 C(crystaline); (b)Y NAPES cooled from the isotropic state
to 133 C(droplet texture); (¢) step—cooled sample (b) to 130 T
(Schhieren texture); {(d) step—cooled sample (¢) to 50 CT(solid);
(&) NAPES cooled from the isotropic state to 126 T(droplet
texture); (f) step—cooled sample {(e) to 122 T(Schlieren texture);
(@) NAPE2 cooled from the isotropic state to 144 T(Schlieren
texture); (h) NAPE3 cooled from the isotropic state to 130 T
{Schiieren texture); ) NAPE4 cooled from the isotropic state to
133 C(Schiieren texture); (§) NAPES cooled from the isotropic
state to 124 C(Schheren texture); (k) NAPE7 cooled from the
isotropic state to 126 C{Schlieren texture); (D NAPE10 cooled
from the isotropic state to 115 C{Schlieren texture).
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Figure 5. DSC thermograms of NAPEn.
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Table 1. Transition Tgmperatures('C), Enthalpy Changes(J/g) in Square Brackets of NAPEnR and NAPAn’

First heating

Second heating First cooling

Sample 7 T Tt T 7 T Toé 77 7
NAPEZ2 158[17.8] 32 153[3.5] 15213.3] ~68 31
NAPE3 140[21.5] 30 139[2.4] 138[2.3] ~65 28
NAPE4 145[27.4] 28 143[3.7] 142[3.5] ~60 27
NAPE5 "135[24.7] 25 134[2.8] 133[2.8] ~57 24
NAPE6 138[37.4] 25 1361[4.1] 135[4.3] ~52 24
NAPE7 133[32.8] 22 131[3.8] 132[3.8] ~50 21
NAPES 130([41.5] 20 129(4.8] 12815.0] ~45 18
NAPE10 127146.7] 19 125[5.01 1221[5.2] ~45 17
NAPA3 45.6
NAPA4 36.7
NAPAG 35.0 68.3 127.9

“Glass transition temperature. *Melting point. ‘Crystalline —to—nematic phase transition temperature. “Nematic—to—isotropic liquid phase tran—
sition temperature. “Isotropic liquid—to—nematic phase transition temperature. ‘Nematic—to—solid phase transition temperature determined by

optical microscopic observation.

180
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160 J= O,m NACn
140

Temperature(°C)

b
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Figure 6. Plot of transition temperatures against n(the number of
methylene units in the spacer) of NAPEn (first cooling) and NACn
(first cooling)®. (@M liquid—to—nematic phase transition point
(7in); (O) nematic—to—solid phase transition point{7%); (A)
glass transition temperature (7,); ((J) nematic—to—crystalline
phase transition point.
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