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Life Time of Thermal Electrets of Carnauba Wax,
Esters, Fatty Acids, and Alcohols
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Variation of residual surface charge with time was observed for thermal electrets of carnauba
wax, esters extracted from carnauba wax, fatty acids and alcohols derived by hydrolysis of
esters. All the electrets were prepared by Sumoto in 1951-1953. For thirty five years after
the preparation of the electrets, stable homocharge of about 6.6X1073 C/m? was observed for
electrets of carnauba wax, esters, and fatty acids, but no charge was observed for alcohols.
The stable homocharge and initial heterocharge increased with increasing poling field and
poling temperature but were independent of poling time. The time required for heterocharge

to homocharge transformation decreased by increasing poling field.
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Fig. 1 Relationship between ¢ and T'p for carnauba
wax electrets. Ep=4X108V/m.
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Fig. 2 Time dependence of o for ester electrets as
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Fig. 3 Relationship between rrev and Er for ester
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Fig. 5 Relationship between rrev and T'p for ester
electrets. Er=3%x108V/m.
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Fig. 7 Relationship between o and T'? for ester
electrets. Ep=3X100V/m.
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Table 3 Time dependence of surface charge on electrets.

(A) Carnauba Wax. Poling condition : Ep=4%108V/m, Tr=67.5°C.

Storage time (day) 1 10 100 500 7295 8290 12775

Surface charge, U (+) 4.1 4.3 4.4 4.3 4.6 5.3 4.6

¢ (10~ C/m?) L(—) 4.9 4.6 4.9 4.9 3.8 4.6 5.0
(B) Esters. Ep=3%x108V/m, T? =60°C.

Storage time (day) 1 10 100 500 7665 8615 12759

Surface charge, U(+) 1.5 4,0 4,7 3.5 4.8 4.6 4.8

¢ (10-3 C/m?) L(-) 1.4 4.0 5.0 4.3 4.5 4.5 4.7
(C) Acids, Ep=4x108V/m, Tr=65°C.

Storage time (day) 1 10 100 500 7335 8344 12840

Surface charge, U(+) —-0.6 +1.3 4.9 4.6 3.7 3.7 6.2

¢ (10-5C/m?) L (=) +1.3 -0.8 4.9 4.6 4,3 4.2 6.3

(heterocharge) (homocharge)

where U : upper surface, L: lower surface.
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and acid electrets.
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