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Preparation and characterization of bisphenol A-based
benzoxazine/ montmorillonite nanocomposites

GUO Ying, WANG Xiaoqun, WANG Xinyuan, WEI Ran, ZHANG Xu

(School of Materials Science and Engineering, Beihang University, Beijing 100191, China)

Abstract; In order to solve the problems of brittleness and high curing temperature of polybenzoxazines, first,
benzoxazine hydrochloride was synthesized with Bisphenol A-based Benzoxazine ( BZ) monomer and hydrochloric
acid. Second, Bz—MMT was prepared via ion-exchange reaction between Na-—montmorillonite ( Na—MMT) and
benzoxazine hydrochloride, and then was characterized by FTIR, XRD and TGA. Thirdly, curing behavior of the
mixture of BZ monomer and Na—MMT, or the mixture of BZ monomer and Bz—-MMT, was followed by DSC.
Fourthly, polybenzoxazine/montmorillonite nanocomposites PBZ/Na—MMT and PBZ/Bz—-MMT were prepared by
heating these mixtures of BZ monomer and MMT. Finally, TGA was used to test the thermal stability of PBZ and
PBZ/Bz—MMT nanocomposites. The results show that for Bz—MMT, the basal spacing shows no obvious change,
organic content increases and the onset decomposition temperture decreases as the amount of benzoxazine
hydrochloride added increases. Compared with pure BZ monomer, the onset ring-opening polymerization
temperature of the mixture of BZ monomer and Bz—MMT decreases obviously. Compared with PBZ, the char yeild,
tensile strength and impact strength of PBZ/Bz—MMT nanocomposites all are increased.
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Fig.1  Reaction equation of Bisphenol A —based Benzoxazine
(BZ) monomer and hydrochloric acid
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Fig.2 The FTIR spectra of BZ monomer and Bz hydrochlorides
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Fig.5 DSC curves of BZ and BZ/MMT mixed system
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Tab.2  The characteristic temperature of BZ and BZ/MMT
mixed system

R MMT/%  T/C  T/C  T/C
BZ 0 233 244 253
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Fig.6 XRD patterns of BZ/Na~MMT, BZ/Bz—MMT mixed system and cured products thereof
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Fig.7 TEM photographs of PBZ/Na—MMT and PBZ/Bz—MMT nanocomposites
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Tab.3  Tensile strength and impact strength of PBZ and PBZ/
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% MPa (J-m™)
PBZ 0 46 31
PBZ/Na~MMT 3 40 30
PBZ/Bz—MMT-1 1 52 32
PBZ/Bz-MMT-3 3 56 35
PBZ/Bz-MMT-5 5 35 38
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Zod R I RENE U BH B B S, AN = T MMT
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Tab.4 The decomposition temperature and char yield of PBZ/

Bz—MMT nanocomposites

PRI RE/C
ot MMT/ 800 °C
12
% RE RE RE IR %
5% 10% 50%

PBZ 0 351 368 471 31
PBZ/Bz-MMT-1 1 334 362 476 33
PBZ/Bz-MMT-3 3 330 357 473 33
PBZ/Bz-MMT-5 5 335 360 480 35

Hi& 8 1 4 nJ 41, 5 PBZ A LL,3 A MMT &
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XoF f (A i Ui B2 21 AT P e 34 i A K B 50%
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BZ 4 B A0 2 i 151 Ak 38 B D 181 AL I (B IR . 24 Ba-
MMT B ER K 5% 0, BZ B 4 7S 0 11 1k 1 2 e
X7 31 °C, ELIE(EIRBEFEAR T 18 °C.
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