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Graphite Nanoplatelets in Elastomer Composites
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Graphite and graphene in elastomers composites have shown to improve electrical conductivity,
mechanical properties and gas barrier properties of the matrix [1-2]. Among different fabrication
methods, melt compounding is the most important for compounding elastomer composites, due to its
simplicity and low cost. Also, this method imparts high shear stresses to the mixture, stimulating a
possible exfoliation of the graphite. In this study, expanded graphite (EG) was used to prepare elastomer
composites. The role of mixing conditions (i.e., temperature, and speed of mixing) in the evolution of
EG to graphite nanoplatelets (GnP) were investigated by electron microscopy, X-ray diffraction, and
electrical conductivity measurements.

SEBS was used as the polymer matrix and EG as reinforcing filler. The composites were prepared by
melt-compounding in an internal mixer (Brabender PLASTI-CORDER). The samples were obtained by
compression molding. The composites were analyzed using an X-ray diffractometer (Xpert MPD
Phillips), with an X-ray wavelength of 0.154 nm. The dynamic mechanical analysis (DMA)
measurements were performed in a RSA IIl (TA Instruments) DMA employing a Dual Cantilever
geometry at a fixed frequency (1 Hz) and 25 °C.

The initial morphology of EG is portrayed in Figure 1a. As noted, EG particles exhibit a micrometric
dimension. The graphite flake did not show any exfoliation as it looks opaque due to layer stacking. The
X-ray diffraction pattern of EG is shown in Figure 1b. As observed, the well-known sharp reflection
around 26 = 26.4°, corresponding to the interlayer spacing d = 0.34 nm, is present [3]. Also, Figure 1b
plots patterns of graphite particles obtained from composites at different mixing temperatures, A (235
°C) and B (190 °C), at same EG concentration. As the peak intensity is proportional to the absolute
crystalline content, the intensity variation observed indicates that EG particles in composites processed
at B condition present greater delamination than EG particles in composites processed at A condition.

Figure 2 illustrates graphite particles obtained by solvent dilution from A and B composites. Particle
thickness was reduced as compared against pristine EG particles. This delamination is attributed to the
shear stress experimented by the EG particles during the melt compounding. Figure 2b portraits the
obtained GnP; as noted, transparency reflects lower thickness. This phenomenon is remarked due to the
SEBS higher viscosity in B than in A composite. X-Ray and TEM images suggest that the initial EG
particle thickness is reduced, evolving from an EG into GnP.
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Figure 1. a) TEM micrograph of EG particle, and b) X-ray diffraction patterns of EG, composite
(SEBS/EG) A and B at 6 wt% EG.
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Figure 2. TEM micrographs of EG particle obtained from a composite of a) A condition (235 °C), and
b) B condition (190 °C).
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