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Electric Charges Produced by Separation of Two Compressed

Plastic Sheets in Air or Silicone Oil

M. SHIRAT*
(Received May 24, 1982)

The mechanism of the electrification produced by separation of two compressed plastic sheets
was investigated experimentally. When two compressed plastic sheets were separated in air
or silicone oil, electric charge produced on each sheet was measured by an electrometer and
the charge distribution was observed by use of a dust figure. The charges produced on two
sheets separated in air were smaller than those produced by the separation in silicone oil.
Ununiform charge distributions were produced on the surfaces of the two sheets separated in
air. When a plastic sheet was compressed to a photographic film in air and they were sepa-
rated in air or silicone oil, a discharge pattern was observed on the only film which was de-
veloped after the separation in air. However, the discharge did not occur at the separation
in silicone oil. The charges produced on the two sheets separated in air were discharged and
reduced at the separation and the ununiform charge distributions were produced on the sur-

faces of the two sheets.
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Fig. 1 Schematic diagram of experimental ar-
rangement (a), and apparatus (b) for
measuring the charge of a plastic sheet.
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Fig. 2 Charges produced by separation of a polyvinyl chloride sheet and a
polyester sheet which were compressed with various pressure.
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Table 1 Charges produced by separation of two different compress-

ed plastic sheets in air.

Polyvinyl chloride sheet backed with Al-foil —430 pC/cm?
Polyester sheet backed with Al-foil +480 pC/cm?
Polyester sheet backed with Al-foil —370 pC/cm?
Polycarbonate sheet backed with Al-foil 4390 pC/cm?
Polycarbonate sheet backed with Al-foil +310 pC/cm?
Polyvinyl chloride sheet backed with Al-foil —330 pC/cm?
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plastic sheets in air.
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Table 2 Charges produced by separation of two same compressed

Charges of one sheet Charges of other sheet

Plastic sheets (pC/em?) (pC/cm?)
Polyvinyl chloride sheets backed with Al-foil +360 —380
Polyester sheets backed with Al-foil +260 —280
Polycarbonate sheets backed with Al-foil +310 —300
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Table 3 Charges produced by separation of two different compressed
plastic sheets in silicone oil.

Polyvinyl chloride sheet backed with Al-foil
Polyester sheet backed with Al-foil

—2,070 pC/cm?
+1,830 pC/cm?

Polyester sheet backed with Al-foil
Polycarbonate sheet backed with Al-foil

—1,950 pC/cm?
42,090 pC/cm?

Polycarbonate sheet backed with Al-foil
Polyvinyl chloride sheet backed with Al-foil

+2,370 pC/cm?
—2,090 pC/cm?
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Table 4 Charges produced by separation of two same compressed plastic

sheets in silicone oil.

Plastic sheets

Charges of one sheet Charges of other sheet

(pC/cm?) (pC/em?)
Polyvinyl chloride sheets backed with Al-foil +1,610 —1,470
Polyester sheets backed with Al-foil -+820 —740
Polycarbonate sheets backed with Al-foil +420 —420
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Fig. 3 Dust figures obtained on the polyvinyl
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which wzare separated in air.
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Fig. 4 Dust figures obtained on the two poly-
vinyl chloride sheets which were separated
in air.
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(a) A dust figure on a polycarbonate sheet separated from a photographic
film in air, (b) A discharge pattern caused on the photographic film sep-
arated from a polycarbonate sheet of (a), (c) A pattern caused on a
photographic film separated from a polycarbonate sheet 1n silicone oil.
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Fig. 5 Discharge patterns caused by separation of a photographic
film and a polycarbonate sheet,
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