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Graphene-based composites and their prospects for energy and environmental applications

Jing Wang
Dalian University of Technology, Dalian, Liaoning

[ Abstract] This paper reviews graphene-based composites and their prospects for energy and environmental
applications, and discusses the preparation methods and properties of graphene composites and their innovative
applications in the fields of lithium-ion batteries, supercapacitors, solar cells and water treatment. Graphene, as a
carbon material with a unique two-dimensional structure, has shown vigorous application potential in energy storage
and conversion systems as well as environmental purification technologies due to its physicochemical properties,
such as excellent electrical conductivity, high strength and large specific surface area. By analysing the preparation
technology, performance advantages and progress of graphene-based composites in various applications, this paper
reveals their great potential in promoting energy efficiency improvement and environmental protection. Despite the
current challenges in commercial application and large-scale production, graphene composites are expected to lead
the new trends in sustainable energy technologies and environmental governance in the future. The study suggests
that interdisciplinary collaboration and technological innovation are key to developing and realising graphene
composites for a wide range of applications.
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