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Recent Progress and Applications of Phase Change Materials with
Solar/Electro-Thermal Conversion Functions
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[ Abstract ] As climate change and energy issues become increasingly severe, the development and efficient utilization of
energy are of critical importance. Solar energy, as the most abundant renewable energy source, and electricity, as the most widely
used high-quality energy source, both suffer from supply—demand imbalances caused by multiple factors such as time and space.
Phase change energy storage technology offers excellent thermal storage capability, and the development of photo/electric thermal
conversion composite phase change materials has become a research focus. This article reviews the energy conversion mechanisms
of metallic materials, carbon materials, and semiconductor materials in photo/electric thermal conversion, and analyzes the roles of
metallic materials (Cu, Ni, Ag) and carbon materials (CNTs, GO, EG) in enhancing the thermal conductivity of composite materials.
Based on the unique energy conversion characteristics and thermal storage capability of such materials, the article further
introduces their application progress in the fields of wearable and electronic devices, building thermal management, and battery
thermal management, demonstrating the broad application scenarios of photo/electric thermal conversion composite phase change
materials.
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Fig.1 Photothermal conversion mechanism
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Fig.4 (a) Photothermal conversion mechanism of PCM; (b) Microwave absorption mechanism
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