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The spatial charge of polyethylene (PE) to which an inorganic powder (scallop firing calcium (SFC) or tourmaline black )
was added was measured. When a voltage was applied to PE doped with SFC and heat treated at 100C for 200 hours, both
the anode and cathode peaks were diminished. In particular, the cathode peak decreased by 31% upon SFC doping as

compared to pure PE. In addition, the carbonyl group absorbance in the infrared (IR ) absorption spectrum decreases by 26%
for doped and similarly heat-treated PE as compared to PE without additives. IR measurements to observe the oxidative
degradation of heat treated PE with and without inorganic powder added revealed that the carbonyl groups absorbance in
inorganic powder-added PE is small for up to 200 hours of heat treatment. Thus, addition of inorganic powder modifies the

molecular chains of PE and acts to inhibit oxidation.
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Fig.2 Spatial charge distribution of doped ( SFC) and pure PE.
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Fig.4 Spatial charge distribution of PE with SFC added.
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Fig.5 Spatial charge distribution of pure and doped (various inorganic powders added) PE (heat treatment for 100 [h]).
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Fig.6 Spatial charge distribution of pure and doped ( various inorganic powders added) PE (heat treatment for 200 [h]).
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Fig.7 Changes in anode peak upon heat treatment.
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Fig.8 Changes in cathode peak upon heat treatment.
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Fig.9 IR absorbance of PE. A: no heat treatment. B: 100 hours of heat treatment.
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