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Extreme Charge-Stabilization of High-Density Polyethylene Electrets
Takaaki IsHI*! and Kazuo IKEZAKI*
(Reeived September 24, 1993)

High-density polyethylene (HDPE) film electrets with extremely high charge stability were
made successfully by introduction of deep traps into sample films and repeated corona-charging
followed by heat-treatment of the samples. The obtainable surface potential and the charge
stability of these electrets depended not only on the kind of electrode metal used but also on
the charging polarity. Among the combinations of electrode-metal and charging polarity which |
were tried in this study, negatively charged electrets with an Al electrode had the largest
value (—400 V) of the surface potential and the highest charge stability. Although the charge
stability fell with increasing initial surface potential, when the electret with an initial surface
potential of —200 volts was heated at a rate of 3°C/min, 98% of the initial surface potential

was still remained at 133°C, which is very close to the melting point of HDPE.
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Fig. 1 Operation diagram of the charging and the
successive heat treatment processes.
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Fig. 2 Thermally stimulated surface potential decay
curves for positively corona charged HDPE
films with Au electrodes. a:f0y,00(T), b:
01,40(T), c:Oz,00(T), d:0s,0c(T).
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Fig. 3 Thermally stimulated surface potential decay
curves for negatively corona charged HDPE
films with Au electrodes. a:61,00(T), b:
01,4c(T), c: 2,c0(T), d:0scc(T).
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Fig. 4 Relative residual surface potential 7y vs.
repetition number of charging-heat treatment
processes N for Au electrode-HDPE posi-
_tively corona chrged at different Ve.

a: Vo=212.944.4V, b: Vc=296.8+4.2V, c:
Vc=398.8+2.0V, d: Vc=600.1£4.5V.
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Fig. 5 Relative residual surface potential ry vs.
repetition number of charging-heat treat-
ment processes N for Au electrode-HDPE
negatively corona charged at different Vec.

a: Vo=-214.6+6.0V, b: Vc=-286.0+7.3V,
c: Vo=-—426.6+10.3V, d: Vo=-610.3+2.3V.
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Repetition number N for chaging-heat treat-
ment processes and charging polarity are
shown respectively in numerical figures and
symbol + or —.
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Fig. 7 Relative residual surface potential rx vs.
repetition number of charging-heat treat-
ment processes N for Al electrode-HDPE
positively corona chaged at different Ve.
a: Ve=224.5+1.4V, b: Vc=306.3+2.5V,
c: Ve=406.9+2.5V, d: Vc=612.6+4.9V.
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Fig. 8 Relative residual surface potential r» vs.
repetition number of charging-heat treat-
ment processes N for Al electrode-HDPE
negatively corona charged at different Vo.

a: Ve=~2141£25V, b: Vo=—2985+2.2V,
c: Vo=—400.1£3.2V, d : Vc=—601.5+2.7V.
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Repetition number N for charging-heat
treatment processes and charging polarity

are shown respectively in numerical figures
and symbol + or -—.
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Fig. 10 Thermally stimulated surface potential
decay curves for Au electrode-HDPE posi-
tively charged at different Ve.
a ! 013,aA(T) for Ve=215V, b : 013,44 (T) for
Ve=300V, c:018,4a(T) for Ve=600V, d:
f1,cc(T) for Ve=208V.
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Fig. 11 Thermally stimulated surface potential

decay curves for Au electrode-HDPE nega-
tively charged at different Ve.

a: 013,44 (T) for Vo=—215V, b: 613,44(T)
for Vo= —290V, ¢ : 013,aa (T for Voez—610V,
d: 01,00(T) for Vo=—223V.
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[ CELE I Y S B 16% BECHI L
Crwies. Fih, T ORRO BRI HEETE R AL IR i
(K 10-2) LT Vo T—ERG#HEBE LR O b0
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Fig. 12 Thermally stimulated surface potential
decay curves for Al electrode-HDPE posi-
tively charged at different Vo.
a i 010,44 (T) for Ve=225V, b : 610,44 (T) for
V=305V, c: 10,44 (T) for Ve=610V, d:
01,00(T") for Ve=215V.
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Fig. 13 Thermally stimulated surface potential

decay curves for Al electrode-HDPE nega-
tively charged at different Vo.

a: 010,aAa(T) for Vox—215V, b: 610,0a(T)
for Vo=—300V, c:010,4a(T) for Vo=
—400V, d: 6w, (T) for Ve=—600V, e:
01,00(T) for Ve=-213V, f:01,c0(T) for
—211V charged HDPE which was heat-
treated at 116°C for 3 hours after Au
electrode deposition but prior to corona
charging.
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