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Abstract: The thermotropic liquid crystalline behavior of the homologous series of cellulose tri[4—{4'—
(nitrophenylazo) phenoxycarbonyl} ] alkanoates NACEn, n=2~8,10, the number of methylene units in the
spacer) have been investigated. All of the homologoues formed monotropic nematic phases. The isotropic—
nematic transition temperature (7)) decreased when n is increased up to 7, but it became almost constant
when n is more than 7. The plot of transition entropy at 7y against n had a sharp negative inflection at
n=7. The sharp change at n=7 may be attributed to the difference in arrangement of the side groups. The
melting temperature (7;,) and associated entropy change at 7y, in contrast with 7 and associated entropy
change at 7i, exhibited a distinct odd—even effect, suggesting that the average shape of the side chains
in the crystalline phase is different from that in the nematic phase. The thermal stability and degree of
order of the nematic phase observed for NACEn were significantly different from those reported for the
homologous series of side—chain and combined type liquid crystal polymers bearing azobenzene or
biphenyl units in the side chains. The results were discussed in terms of the differences in the chemical
structure, the flexibility of the main chain, the mode of chemical linkage of the side group with the main
chain, and the number of the mesogenic units per repeating unit.
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Figure 1. Chemical structures of NACEn and NAPEn.
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Figure 2. FT—IR spectra of (a) cellulose; (b) NACE3; (c) NACES5;
(d) NACET7; (e) NACE10.
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Figure 3. "H-NMR spectra of (a) NAC3; (b) NACE3; (¢) NACE7;
(d) NACE1O0.
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Figure 4. Optical micrographs of NACEn: (a) heated NACE3 at 170 C(crystalline); (b) NACE3 cooled from the isotropic state to 175 C
(droplet texture); (c) step—cooled sample (b) to 170 C(Schlieren texture); (d) step—cooled sample (¢) to 115 C(crystalline); (e)
NACES cooled from the isotropic state to 129 C(droplet texture); (f) step—cooled sample (e) to 120 C(Schlieren texture); (g)
NACE2 cooled from the isotropic state to 178 T (Schlieren texture); (h) NACE5 cooled from the isotropic state to 160 C
(Schlieren texture); () NACE6 cooled from the isotropic state to 150 C(Schlieren texture); () NACE7 cooled from the isotropic state to
136 T (Schlieren texture); (k) NACE10 cooled from the isotropic state to 125 T (droplet texture); (1) NACE10 cooled from the
isotropic state to 117 C(Schlieren texture).

£ TS I 200N G n)m g FAKEE A o e AMIES IR, 2E NACER] il Y28 %)
U BEAS LA e gl PYSAL FE 0282 B SR AP T WA ARE 02 A0 ofgle] O3 Bk 1
SAEHo] AuE ke Faehs W AT FALS AW BEA Bl A e wg %(wa )& BB Seo] el

ggZ(a) 12(0),13(),14,17,18 l:ﬂU EJV /E:U SN /\ }T: Aoz W E]fﬂ 9)\ /‘}/gi‘r‘ﬂ —J—EH = 7}_\] /‘(EZ}‘E]D]—%C) 121,14 7\1—7]6]— }\]ﬁqé ]

Polymer (Korea), Vol. 33, No. 1, 2009



62

NACE2

NACE3

NACE4

Endo.

NACES

NACE6

" NACE7

NACE8

NACE10

0 40 80 120
Temperature(°C)

Figure 5. DSC thermograms of NACEn.
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Figure 6. TGA thermograms of cellulose and NACEn.
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Table 1. Transition Temperatures(C), Enthalpy Changes(J/g)
in Square Brackets, and Thermal Stability of NACEn

First Second First
Sample . . .
code heating heating cooling
Tw' T’ Tw' TN’ T’
NACE2 189[42.31 257 186[32.71 185[3.5] 125[29.5]
NACE3¢ 180[46.3] 261 178[33.3] 178[3.5] 116[29.6]
NACE4¢ 185[65.3] 270  182[37.1]1 178[4.2] 113[35.0]
NACE5 171[56.4] 255 168[38.8] 167[4.1] 100[36.3]
NACE6 165[65.8] 267  162[42.1] 160[4.8] 86[38 4]
NACE7 150[50.4] 257  147[37.8] 144[3.8] 74[34.3]
NACES 135[65.8] 275 132[49.8] 131[5.4] 65[47.1]
NACE10 131[68.2] 278 129[53.21 126([5.6] 58[51.5]

“Melting temperature. *Temperature at which 5% weight loss occured.
“Isotropic liquid—to—nematic phase transition temperature. “Nematic—
to—crystalline phase transition temperature. “The mean transitional data
are determined by three DSC heating and cooling scans. The accuracy
of transition temperature and associated enthalpy change are estimated
to be about £2 T and 3%, respectively.

210

Temperature(°C)

Figure 7. Plot of transition temperatures against n(the number
of methylene units in the spacer). Isotropic liquid—to—nematic
phase transition point(7i) for NACEn (l) and NAPEn® (O);
nematic—to—crystalline phase transition point (73, for NACEn
(D) ; nematic—to—solid phase transition point(7:) for NAPEn
(@); glass transition point (7;) for NAPEn(a).
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Figure 9. (a) Plot of melting temperature(7;,) against n for
NACEn (@,0) and NAPEn® (). (b) Plot of crystalline—isotropic
entropy change (49 against n for NACEn (@,0) and NAPER®
(). Open circules are based on the second DSC heating
thermograms.
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