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The energy of active species such as electrons, ions, excited atoms, excited molecules and ultra-
violet rays generated in low-temperature plasma is comparable to the bond energy of organic
compounds. In low-temperature plasma, these active species react with organic polymer to make
free radicals in the suface layer and sometimes induce polymer surface etching. Consequently these
radicals react with excited atoms and sxcited molecules in the plasma and oxygen in the air to
make functional groups on the surface of the polymer, or react with each other to form crosslin-
king. Furthermore these radicals react with monomers to form grait co-polymerization layer on the
surface of the polymer, The surface of the polymer treated with low-temperature plama has many
characteristic properties such as high surface tension, good adhesiveness, decreased leakage of

additives and so on.
modifying the surface of various polymers.
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The low-temperature plasma treatment is useful and unique technique for
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Fig. 1 Schematic diagram of equipment for
treafing organic polymer with low-tempera-
ture plasma: (1) Bell jar; (2) Substrate;
(8) Rotating drum connected to the earth;:
{4) Electrode connected to high voltage
power supply; (5} Needle valve; (6) Mass
flow meter; {7), (10} Valve; (8) Gas; (9)
Pressure gauge; (11) Cold trap; (12) Rotary
pump.
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Fig. 2 ESCA spectra of polyethylene tereph-
talate film treated with low-temperature
plasma: (a) Control film; (b) Film treated
with Ar plasma.
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Fig. 3 Cross sectional view of polyethylene terephthalate film treated
with low-temperature plasma: (a) Control film; (b) Film treated
with Ar plasma.
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Fig. 4 Scanning electron micrographs of the surface of polyethylene
terephthalate fabric treated with low-temperature plasma: (a) Control
fabric; (b) Fabric treated with CFs plasma.
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Fig. b Dependance of the gel mass formed in

" . the surface laver of the plasticized polyvinyl
chloride sheet treated with CO plasma and
amount of DOP leaked from the sheet into
n-hexan on the speed of the sheet passing
-through plasma zone: The gel mass is expres-
sed as amount of gel per unit area of the
sheet surface.
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Fig. 6 Relationship between intensity ratio of

the ESCA spectrum of the plasticized poly-
vinylehloride sheet treated with CO plasma
and duration of dischage: Duration of dis-
charge is caleulated from the speed of the sheet
passing through plasma zone.
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Fig. 7 Scanning electron micrographs of the surface of graft fabric:
{a) Control fabric; (b)) Graft fabrie.

(a)

TFig. 8 Cross sectional view of grafe fabric:
(a) Control fabric; (b}, (c¢) Graft fabric.

(b}

Fig. 9 Rellection specira of graft fabric for
each degree of grafting: (1) 0% (contrdl) ;
{2) 1.2%; (3) 2.4%; (4) 2.9%: (85)
3.0%: and (6) 4.9%.
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Fig, 10 Influence of leaked air into equipment

on degree of gralting: Ap stands for the rate
of pressure leaked air. (O and (B correspond
to the speed of fabric passing through plasma
zone, 0.8 and 1.2m/min respectively.
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