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Study on calcined black shale/HDPE composites and its
electrical properties
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Abstract: In order to solve the problem of poor interaction between black shale (BS) and coupling agent in the application
process of polymer filler, and the strong odor of sulfur-containing elements during the processing, BS was processed by
calcination, the effect of calcination on the composition and morphology of BS was analyzed by XPS, FTIR, and SEM. Then
calcinated BS/high density polyethylene (HDPE) composites were prepared, the thermodynamic, mechanical, and electrical
properties of the composite materials were tested. The results show that after calcination, the organic matter and pyrite in BS
are removed, and the molar ratio of carbon atom in BS decreases from 35.95% to 6.98%, while that of sulfur atom is no
longer detectable. The shale maintains a layered structure and has lamellar fragmentation, and the spacing between shale
strata is slightly reduced. The impact strength of calcined BS/HDPE composites are significantly higher than that of natural
BS/HDPE, because there is a large amount of interfacial bonding between calcined shale and HDPE, while natural shale and
HDPE are completely separated. The volume resistivity of the calcined BS/HDPE composites maintains at 4.79%x10'® Q-cm
or higher than that, it is showed the addition of calcined BS has little effect on the dielectric properties of the composites, so
that they have good electrical insulation properties.

Key words: black shale (BS); high density polyethylene (HDPE); calcination; impact strength; volume resistivity
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Fig.1 XPS patterns of BS before and after calcination
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Tab.1 Molar ratio of atoms in BS before and after calcination
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Fig.2 Appearance and SEM images of BS before and after

calcination at different temperature
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Fig.6 Permittivity of different BS/HDPE composites
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