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and a decrease in loss factors due to the incorporation of 
graphene nanosheets.
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Introduction

Graphene, as one of the significant nanomaterials, has been 
playing a key role in modern nanoscience and nanotech-
nology in recent years [1, 2]. Combined with its unique 
structures, excellent mechanical and electrical properties, 
graphene is already recognized as an important functional 
additive in polymer composites applications [3–5]. It has 
been widely accepted that, by dispersing electrically con-
ductive reduced graphene oxide into the polymer matrices, 
lightweight composites could be achieved with enhanced 
mechanical or electrical properties [6]. Many publica-
tions indicated that the graphene-based polymer com-
posites gained a series of superior properties such as high 
mechanical strength [7], high thermal stability [8], good 
electrical [9] and thermal conduction [10], and consider-
able gas-barrier capability [11] in comparison with pure 
polymer. Several successful attempts have been reported by 
incorporating graphene nanosheets into thermoplastic poly-
mers to achieve high-performance conductive composites. 
These thermoplastics include polypropylene [12], polylac-
tic acid [13], polyimide [14], poly(ethylene terephthalate) 
(PET) [15], polyamide [16], polyethylene [17], poly(vinyl 
alcohol) (PVA) [18], polydimethylsiloxane (PDMS) [19] 
and so more. Zhang et al. [15] reported the preparation 
of PET/graphene composites through melt compounding 
and found that the resulting composites achieved superior 

Abstract Thermal exfoliation and reduction of gra-
phene oxide (GO) were performed to prepare graphene 
nanosheets at 300 °C under the ambient atmosphere with-
out any supplementary conditions. The microstructure and 
morphology of the resulting graphene nanosheets were 
characterized with scanning electron microscopy, trans-
mission electric microscopy, atomic force microscopy and 
X-ray photoelectron spectroscopy. The composite films 
based on poly(1-butene) (PB) and graphene nanosheets 
were prepared successfully through solution blending and 
compression molding. The morphological investigation 
suggested that the graphene nanosheets with nanoscale 
thickness achieved a homogeneous dispersion in the PB 
matrix. The composite films exhibited a sharp transition 
from insulating state to the conducting one with a low per-
colation threshold, followed by a high electrical conduc-
tivity at graphene content higher than 1.6 vol %. The com-
posite films also achieved high dielectric constant with low 
dielectric loss due to the effective electrical conductive 
path established by graphene nanosheets in a local range. 
Moreover, the mechanical evaluation demonstrated that a 
considerable reinforcement was achieved for the compos-
ite films due to the strong interfaces between the graphene 
nanosheets and PB matrix. The introduction of graphene 
nanosheets not only enhanced the nucleation capabil-
ity and crystallinity of PB domain but also improved the 
thermal stability of the composite films. In addition, the 
composite films showed an increase in storage modulus 
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