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Abstract 

A series of novel hybrid composite were prepared from HDPE and newly synthesized Graphene arrested sulfur composite. Melt compounding process was used to form thermally reduced graphene-sulfur (TRGS) composite and HDPE- thermally reduced graphene -sulfur (H-TRGS) hybrid composite. After melt compounding of TRGS composite, the resulted composite was characterized using Raman and XRD to get the understanding of the composite structures. The thermal and crystallization properties of HDPE- thermally reduced graphene-sulfur (H-TRGS) hybrid composites were characterized by using TGA and DSC. DSC analysis suggests that with increasing the TRG-S concentration the crystallinity was decreased in the hybrid composite. The crystallinity of the hybrid is lower than pure HDPE as seen from DSC analysis. To study the detail crystallization effect of the hybrid composites, the samples were run 8 heating and cooling cycles. Thermal analysis shows that the introduction of the TRGS improves the thermal stability of HDPE-TRGS hybrid composites. The microscopy results show that graphene and sulfur disperse homogeneously in the polymer matrix. The microscopy results, Raman and XRD show that the sulfur and graphene are present in the TGA residue after 700oC. Elemental mapping and EDAX results show that the sulfur is dispersed uniformly in the composites and also present in the TGA residue.   
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