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Fig. 1 Chemical structure of PA-9,7
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traces of PA-9,7 at a rate of 20, 10 and 5 K/min
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Fig. 3 Sets of 1D-WAXD powder patterns in the low 26
region (a) and in the high 26 region (b) obtained during

the cooling process of PA-9,7 as-cast film
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Fig. 5 The schematic of 2D-WAXD of the sheared sample (a) and the 2D-WAXD fiber pattern of PA-9,7 with the X-ray incident beam is

perpendicular to the shear direction at room temperature (b) and the azimuthal integral of the scattering halo (c)
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PHASE TRANSITIONS AND STRUCTURES OF
POLY(11-{[ (4’-HEPTOXY-4-BIPHENYLYL ) CARBONYL |OXY | -1-UNDECYNE)

YU Zhengiang'*, LIU Jiahao', ZHU Caizhen®, CHEN Erqiang',
LAM Jacky Wing Yip’, TANG Benzhong’
(" Department of Polymer Science and Engineering and the Key Laboratory of Polymer Chemistry and Physics of the Ministry of Education
College of Chemustry and Molecular Engineering, Peking University, Beijing 100871)
(* School of Chemistry and Chemical Engineering and Shenzhen Key Laboratory of Functional Polymer,
Shenzhen University, Shenzhen 518060)
(* Department of Chemistry, The Hong Kong University of Science & Technology, Kowloon, Hong Kong)

Abstract A side chain liquid crystalline (LC) polyacetylene with long spacers, namely, poly (11-{[ (4'-
heptoxy-4-biphenylyl ) carbonyl ] oxy | -1-undecyne) (PA-9,7),with high trans configuration was synthesized
and the phase structures and transition behaviors were studied using differential scanning calorimetry (DSC) ,
one- and two-dimensional (1D and 2D) wide-angle X-ray diffraction (WAXD) and polarized light microscopy
(PLM). The molecular packing was simulated by Materials Studio ( Accelrys) and the energy was minimized
using Smart Minimizer incorporated in the Discover Molecular Simulation Program. The long spacer of PA-9 7
decouples the side chain mesogen and the rigid polyacetylene backbone and results in the formation of smectic
phases ,but not the frustrated highly ordered smectic phase of its cousin with short spacer. DSC and 1D WAXD
results showed that the sample possesses two LC phases. Based on structural results obtained from 2D WAXD
experiments on oriented sample, the phase structures of PA-9,7 were determined to be smectic B phase (SmB)
below 70°C ,smectic A phase (SmA) in the temperature ranges 70 ~ 118°C ,and isotropic phase (Iso) higher
than 118°C. For the SmB phase, the side chains can pack into the pseudo-long range order with hexagonal
symmetry within the smectic layers. The L.C phase transition of PA-9,7 follows the sequence of SmB<«>SmA <>
Iso.

Keywords Polyacetylene, Liquid crystal, Phase structure, Phase transition, X-ray diffraction





