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Abstract: Electroconductivity was to be imparted to poly(ethylene terephthalate)
(PET) film by introducing Cu,S, which is known as p-type semiconductor. This process
can be devided into three stages as followed. (a) Graft copolymerization of acrylamide
(AM) monomer, which is capable of coordinating to cuprous ion. (b) Adsorption of
the cuprous ions to the coordinating sites. (c) Ion exchange reaction with active S atom
to impregnate Cu,S crystals. Optimum condition and kinetic reaction rate of the graft
copolymerization were determined, and optimum pH condition for the introduction of
Cu,S was studied. Electrical resistivity of the Cu,S-AM-g-PET film was 1,780Q.cm,
which was lower by factor of 10! than that of the original PET film. In the case
of TSC of the CuS-AM-g-PET electret, compared with TSC of the original PET

electret, the current generated by migrating of the mobile charges was predominant.
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Fig. 5. Grafting of AM onto PET at different
concentrations of BPO.
: (AM7, 1.13mole/1 ; Temperature, 85°C
; Material ; Liquor ratio=1: 100
; Reaction Time, 2 hrs.
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Table 1. Dependence of Rate of Grafting (R,) on Concentration of BPO

{BPO]/(mole/1) Log{BPO] Log(BPO]+4 R,/(mole/1. sec) Log R, LogR,+7
0.8X10* ~—3.0969 0. 9031 3.2863X107" —6.4833 0.5167
1.6X107° —2.7959 1.2041 4,2252X10°7 —6.3741 0.6259
2.4X107° —2.6198 1. 3802 6.1031 X107 —6.2144 0. 7856
3.2X10" —2. 4949 1.5051 8.6070X107" —6. 0652 0.9348

Table 2. Dependence of Rate of Grafting (R,) on Concentration of AM

(AMJ/(mole/1)  Logl[AM] Log(AM]+1 | R,/(mole/l.sec) Log R, LogR,+7
0.2817 —0. 5502 0. 4498 1.8779X107" —6.7263 0.2737
0.5634 —0.2492 0. 7508 2.6603X 107" —6.5751 0. 4249
0. 8451 —0.0731 0. 9269 4.0687X107" —6. 3905 0. 6095
1.1268 0. 0518 1.0518 5.9466X 107" —6. 2257 0.7743
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Fig. 10. Half life time of electric potential of
Cu,S-AM-g-PET vs. PH’s of reaction
medium,

; CuS0,, 5g/1 ; (NH,0H),SO,, 3g/1
; Na,S, 3g/1; Temperature, 90°C
; Material : Liquor ratio=1: 100

; Reaction Time, 2.5 hrs.
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; Material ; Liquor ratio=1: 100
; Reaction Time, 2.5 hrs.
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Table 3. Resistivity of PET, AM-g-PET,
Cu,S-AM-g-PET.

PET® 1.03x104Q) -cm(at 24°C),
4.12x104Q -cm(at 22°C)
AM-g-PET® 2.85x102Q)-cm(at 24°C),

5.95X10%Q).cm(at 22°C)
Cu,S-AM-g-PET» 1,780.8Q-cm(at 24°C),
1,663.5Q) -cm(at 22°C)
a) measured by insulation multimeter.
b) measured by LCR meter.
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Fig. 14. Thermostimulated discharge current
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Fig. 15. Thermostimulated discharge current
obtained by Cu,S-AM-g-PET electret.
(Tp=353K, V=200V, 8=5°C/min)
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