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Preparation and thermalproperties of carbon coated
aluminum/paraffin wax composite
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Abstract. In this paper, carbon coated aluminum nanoparticles were prepared by direct current discharge
method. Carbon coated aluminum/paraffin wax phase-change composites were fabricated by dispersing the
carbon-coated aluminum nanoparticles in the paraffin wax (PW) matrix. X-ray diffraction (XRD),
scanning electron microscope (SEM) and transmission electron microscope (TEM) analysis methods were
employed to investigate the morphology and microstructure of carbon-coated aluminum nanoparticles. The
thermal properties,thermal stability and thermal conductivity of carbon-coated aluminum nanoparticles and
carbon-coated aluminum /PW composites were studied by DSC, TG and laser flash methods. The results
show that the carbon-coated aluminum nanoparticles exhibite core-shell sphere structure,and the size of
carbon-coated aluminum nanoparticles are 50-100 nm in diameter, Compared with pure paraffin, the onset
decomposition temperature of carbon-coated aluminum /PW composite increases to 230°C, and the addition
of carbon-coated aluminum causes less influence on phase change characteristic of carbon-coated aluminum
/PW composite. Moreover, the thermal conductivity of carbon-coated aluminum/PW composite gains a
significant enhancement about 194, 4%.

Key words: carbon coated aluminum nanoparticles; carbon coated aluminum/paraffin wax phase-change

composite; thermal properties



