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Abstract 

High-Density Polyethylene (HDPE) is one of the most important commodity polymers. 

However, the HDPE has a poor mechanical performance, especially in structural 

applications, limiting their use [1]. Thermal and mechanical properties of HDPE can 

be improved by reinforcing the matrix with rigid nanoparticles. Carbon-based 

nanomaterials such as graphene nanoplatelets (GNPs) have been proposed as the 

next generation multifunctional nanofiller for the improvement of polymer properties 

[2]. In this work, HDPE/ GNPs were prepared by the melt-mixing method using GNPs 

with a diameter size of 25 μm at various filler’s concentration (0.5-5 wt.%). The effect 

of GNPs on the polymeric matrix are then investigated by X-Ray Diffraction, X-Ray 

Photoelectron Spectroscopy, High-Resolution Transmission Electron Microscopy, 

Thermogravimetric Analysis, Polarized Light Microscopy, Gas Chromatography-Mass 

Spectrometry, Differential Scanning Calorimetry, Temperature-Modulated Differential 

Scanning Calorimetry, and Fast Scanning Calorimetry. Finally, mechanical properties 

testing was performed on an Instron 3344 dynamometer, in accordance with ASTM 

D638. It was found that the incorporation of filler increased the degradation peak 

temperature of nanocomposites, suggesting that graphene acts as an effective 

thermal barrier. Several melting events for neat HDPE and graphene 

nanocomposites were observed associated with the small imperfect crystals grown at 

large supercooling, the nucleation efficiency and the diameter size of the filler. The 

multiple melting peaks in graphene nanocomposites were also attributed to the 

melting–recrystallization mechanism and different morphologies. Finally, the 

improvement of mechanical properties can be attributed to a large aspect ratio and 

high intrinsic mechanical characteristics of GNPs as well as the relatively strong 

interfacial interaction between GNPs and HDPE. 
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