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Fig. 1 Chemical strctures of monomers

a) DPHPA; b) NPGDA; ¢) PDDA; d) BPFEDA; e) RB; f) NPG
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Fig. 6 SEM microscopic photographs of H-PDLC(n) (a),

H-PDLC (p) (b) and H-PDLC(b) (¢) after baking at 250°C for 10 min
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Fig. 7 SEM microscopic photographs of H-PDLC(n) (a),
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INFLUENCE OF CHEMICAL STRUCTURE OF MONOMERS ON
THERMO-STABILITY OF HOLOGRAPHIC POLYMER
DISPERSED LIQUID CRYSTAL GRATINGS

LIU Yonggang', ZHENG Zhigang'*, PENG Zenghui', LI Wencui'?,
DENG Shupeng'*, HU Lifa', CAO Zhaoliang' , XUAN Li'
(" State Key Laboratory of Applied Optics, Changchun Institute of Optics, Fine Mechanics and Physics
Chinese Academy of Science, Changchun 130033)
(* Graduate School of Chinese Academy of Science,, Beijing 100039)

Abstract The thermo-stability of acrylate based holographic polymer dispersed liquid crystal ( H-PDLC)
gratings has been evaluated with regard to their morphology , diffraction efficiency,remained almost unchanged
up to Bragg angle and electro-optical tunable performance. These experimental results showed that the
morphology , diffraction efficiency, Bragg angle and electro-optical tunable performance of two H-PDLC gratings
containing rigid rings in the polymer structure remained almost unchanged up to 200°C. The studies indicate
that the chemical structure of the monomers plays an important role in the thermo-stability performance of H-
PDLC gratings. Normally, a rigid molecular structure forms a hard polymer network which is very stable at high
temperatures , subsequently , enhances the thermo-stability of H-PDLC gratings. Thermo-gravimetry (TG) was
used to analyze the decomposition temperature of three kinds of polymer materials. The decomposition
activation energies and the corresponding reaction orders of the polymers have been calculated by the Freeman-
Carroll differential method. The tested results showed that the decomposition temperature , the decomposition
activation energy and the corresponding reaction order of polymers which contained rigid ring structure were all
higher than those of a polymer with flexible chain structure. In addition,the ring rigidity increases interactions
between molecules and restricts the motion between them,thus enhances the thermo-stability.
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