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A polymer film is well known to be able to accumulate a large amount of static electricity
due to high electrical resistivity and to cause electrostatic hazards in industry. Some anti-
static methods of the film have been studied to prevent the hazards. A surface modification
of film by corona discharge is one of them because the corona discharge produces oxidants on
the surface of film and decreases the surface resistivity due to moisture. The purpose of this
study is to investigate the surface properties of films treated by high frequency corona dis-
charge. Experiments were made about a few kinds of polymer films to evaluate an effect of
the surface modification of films treated by high frequency corona discharge, and a surface
resistivity, contact angle, surface tension and chemiluminescence of the film treated were mea-
sured. Results obtained from experiments were discussed from a view point of the anti-static

effects by corona discharge treatment.
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Table 1 Samples used in experiment.
Surface Fraction of .
Sample resistivity Cont?é:t :;ngle crystalloid Th(lckr;ess Code
(®) ce (%) #m
Polyethylene-A 3.5%101< 82< 60 60 PE-A*
Polyethylene-B 3.5%106< 82< 65 60 PE-B*
Ethylene vinyl 3.5x101%< 82< — 100 EVA
acetic acid
Polyester 3.5%x1016< 82< — 100 PET
Polycarbonate 3.5x1016< 82< = 100 PC
Note : PE-A and PE-B ¢ were supplied from different companies.
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Fig. 1 Outline of corona discharge generator for
treating polymer films.
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Fig. 2 Surface resistivity of sample “PE-A’ treat-
ed by corona discharge.
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Table 2 Surface resistivity of samples treated by
corona discharge.

Discharge Surface resistivity of sample (Q)
current
(mA) PE-A EVA PET
65 3.5X 1018« 3.5x 1014 4.0x101
80 3.5%x 10 3.5x 1018 2.2%x101
90 4.0x 1015 3.5x 1018 1.8x 1014
112 8.0x 101 3.5%x1018 1.3x 1014

Note : Running velocity of sample is 8 m/min.
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Fig. 3 Contact angle of sample “PE-A”’ treated by
corona discharge.
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Fig. 4 Surface tension of sample “PE-A” treated
by corona discharge.
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Fig. 5 Rate of light absorption of dyed-in-sample
“PE-A” treated by corona discharge.
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Fig. 6 Surface tension of samples irradiated by
ultraviolet-rays.
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“PE.A” treated by corona discharge.
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Table 3 Intensity of chemiluminescence radiated from samples treated by corona discharge.
Discharge Intensity of chemiluminescence (Counts/s)
current
(mA) PE-A EVA-R EVA-S PET
0* 3.3 6.0 11.0 11.3
65 6.2 14.6 12.0 29.6
80 8.7 28.5 15.5 68.2
90 14.6 27.8 19.3 75.4
112 35.0 36.5 32.3 96.1
Sun light** 19.0 237.0 225.0 90.0
Note 1. Running velocity of sample is 8 m/min.

2. EVA-R and EVA-S show rough and smoth surface, respectively.
3. Asterisk (*) shows sample not treated by corona discharge.
4, Asterisk (**) shows sample irradiated with sun light for 6 hours in outdoor.
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