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methacrylate ) (PM3ABCN).
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Fig. 1 Chemical structure of PM3ABCN

PM3ABCN (1) SRR PE RAE 25 R UL & 8 T
PSR AW, T R F A W o k15 2
IR A YA F I A ZEAE POM 2 3T
XTSI 2 SR A YA S AL 5
FEA O 32 JE SR A0 AL R B s ma /0, PR R
FAAEBE 3 7 ARl 450, WTAE AR L T W o T
BB TCE TS RGP, 130 o $aab 2R AT 2k
FRAPIBEA S TTAL TR R

Fig. 2 Polarized optical micrographs of PM3ABCN (a) the
fresh casting film; (b) quenched at 110°C
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Fig. 3 DSC curves of PM3ABCN on the third heating and

cooling process
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Fig. 4 XRD curves of Fe matrix oxidation (a) O day,
(b) 4 days, (c) 8 days, (d) 12 days
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Table 1 The element composition of matrix surface before and after

oxidation
Mass percentage Mass percentage
Element
before oxidation( wt% ) after oxidation( wt% )
C 0.41 3.11
0 0 36.75
Si 0.52 0.45
Mn 2.25 1.48
Fe 96. 82 58.23

Table 2 Oxygen permeation rate of PM3ABCN

Amorphous Liquid crystal
Samples
PM3 ABCN film PM3ABCN film
Oxygen permeation rate
1.92x107° 4.38x107*

(cm®day 'm~2)
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Fig. 5 Microscope photographs of samples surface in 0 day and 8 days (a) non-casting Fe; (b) Fe sample covered with
amorphous PM3ABCN film; (c¢) Fe sample covered with liquid crystalline PM3ABCN film
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Fig. 6
PM3ABCN film; (b) liquid crystal PM3ABCN film
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Fig. 7 Sketches of gas permeation through (a) amorphous film; (b) liquid crystalline film
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BARRIER PROPERTY OF AZOBENZENE-CONTAINING
SIDE-CHAIN LIQUID CRYSTALLINE POLYMER

LIU Jian, WU Xiaohua, WANG Mingle
(College of Materials Science and Engineering, Southwest University of Science and Technology, Mianyang 621010)

Abstract In order to study the properties of azobenzene-containing side-chain liquid crystalline polymer for
preventing the permeation of small molecule, poly (3-[ 4-(4’-cyanophenylazo ) phenoxy | propyl methacrylate )
(PM3ABCN) was synthesized in this study. The barrier properties of PM3ABCN was individually determined
using in-situ glancing incidence X-ray diffraction ( GIXRD) scanning technology under the amorphous state
and the liquid crystalline (nematic) state. GIXRD was used to collect the metal surface oxidation,which is a
quantitative result of oxygen permeated through the polymer films covering the metal surface. The content of
oxygen element in oxidized iron matrix samples was analyzed by means of X-ray energy dispersive spectroscopy
(EDS) ,and the amount of oxygen permeated through the synthesized polymer films was calculated based on
the results gained from the XRD patterns and EDS analysis. The results indicated that the average permeation
rate of oxygen through the PM3ABCN films was 1.92 x 10 ° em’day 'm ~* and 4. 38 x 10 * em’day 'm ~*
under the isotropic phase and liquid crystalline phase respectively, and the permeation property of liquid
crystalline PM3ABCN was 4. 4 times slower than that of the amorphous state. In combination with the results of
microscopic analysis on the specimen surface, the barrier mechanism of condensed state structure in liquid
crystalline PM3ABCN was also investigated.

Keywords Azobenzene, Side-chain liquid crystalline polymer, Barrier, Glancing incidence X-ray diffraction





