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Abstract: A novel conductive composite thin film was prepared for the first time by hybridization between poly-
benzoxazine (PBZ) having high heat resistance property and conductive graphene. Mechanically robust conductive
graphene/PBZ composite thin films could effectively be prepared by a simple thermal treatment, which simultaneously
induces reduction of graphene oxide (GO) and crosslinking reaction of benzoxazine monomer. Graphene sheets seem to
be uniformly dispersed up to 3 wt% graphene content in the composite thin film as shown in the results of chemical/crys-
tal structural and morphological analyses. This efficient route for making graphene/PBZ composite thin film would pro-

vide simultaneous improvement of mechanical property as well as electrical conductivity.
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Scheme 1. Typical thermal inducing ring-opening polymerization
mechanism of bisphenol-A type benzoxazine (BZ).
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Scheme 2. Plausible preparation route of graphene/PBZ nano com-
posite.
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Figure 1. FTIR spectra of (a) GO; (b) TRGO; (c) PBZ; (d) G-PBZ-
1; (e) G-PBZ-2; (f) G-PBZ-3.
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Figure 2. XRD patterns of (a) graphite; (b) GO; (c) G-PBZ-1; (d)
G-PBZ-2; (e) G-PBZ-3.
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Table 1. Mechanical/Electrical Properties of Various Graphene
Based Composite Thin Films

. Solvent  Applied force

Sample (“(/}tg) Surfzzcl:(i;:shs)tance resistance  for scratch
o q (times) N)
PBZ 0 - >20 0.7
TRGO 1 7.37x10% 0 03
G-PBZ-1 1 1.95x10? >20 0.9
G-PBZ-2 2 1.40x10° >20 1.0
G-PBZ-3 3 4.25%10" >20 1.0
G-PBZ-4 4 3.22x10"! 10 0.9

Figure 3. Cross-sectional SEM images of (a) PBZ; (b) G-PBZ-1; (¢)
G-PBZ-2; (d) G-PBZ-3; (¢) G-PBZ-4.
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