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Graphene is a promising material in the field of composites due to their unique electrical, thermal and 

mechanical properties. It has attracted researchers’ attention especially in polymer-matrix composites. 

However, the number of studies which utilize graphene in ceramic-based composites is limited [1-3]. 

 
Chemical exfoliation routes provide high yield of graphene for the composite applications. Expandable 

graphite is a widely used precursor material for the preparation of graphene sheets by chemical 

exfoliation. It can be easily prepared by intercalation of various species, such as sulphuric acid, between 

the layers of readily available graphite flakes [4].  

 
In the present study, graphene sheets were prepared from expandable graphite and then utilized for the 

production of graphene/Al2O3 composite systems. The expandable graphite was kindly provided by 

Asbury Carbons (Expansion ratio: 307, Grade 3772, Lot 7335-3).  After drying in a vacuum oven, it was 

subjected to a heat treatment at 900C for 2 min. The as-obtained expanded graphite was then 

exfoliated into graphite/graphene sheets in 1-methyl-2-pyrrolidone (NMP, Merck-Emplura) by a low 

power sonication and large graphitic flakes were removed by a subsequent centrifugation at 600 rpm for 

45 min. The resulted graphene sheets were incorporated into an -Al2O3 powder (Taime TM-DAR) and 

sintered by spark plasma sintering at 1300-1500C. Phase analyses of the expanded and exfoliated 

graphite samples and graphene/Al2O3 composites were performed by X-ray diffractometer (XRD, 

Rigaku Rint 2200, Tokyo, Japan) with CuKα radiation. The morphology of these samples was examined 

by field-emission-gun scanning electron microscopy (FEG-SEM, Zeiss Supra 50 VP). Besides the 

critical parameters in the production of graphene sheets from expandable graphite, the electrical 

conductivity and mechanical strength of the prepared graphene/Al2O3 composites will also be discussed 

in this presentation. 
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