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Abstract : Perfluoropropene(PFP) was plasma-polymerized on polyethylene(PE) surface using long
and slender tubular reactor. ESCA spectra were used to characterize the surface of PE exposed to
PFP plasma at different discharge powers. With increasing discharge power, the intensities of CF,
and CF; group increased and teflon-like coatings could be obtained. At sufficiently low discharge
power in nonglow region, the plasma polymerization was considered to proceed via addition reaction.
In glow region, however, it was considered to proceed via atomic polymerization concept. The thick-
ness of PFP plasma polymer was affected by discharge power. With increasing discharge power, the
reduced thickness of coating decreased gradually and ablation reaction became severe.
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Fig. 1. The tubular reactor.
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Fig. 2. The carbon Is spectra at various discharge powers and sample locations in fixed electrode system
(A) 10W, (B) 30W, (C) 50W, (D) 80W, (E) 100W, (G) glow region (N) nonglow region.
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Table 1. Percentage Contribution of Each Carbon
Group at Various Discharge Power and Sample Posi-
tion for Fixed Electrode System

Position 1

Percent Peak Area
Peak 10W(N) 30W(N) 50W(N) 80W(G) 100W(G)

CF; 0 5 14 25 23
CF, 0 5 14 30 31
CF-CFn 0 0 9 18 19
CF 0 4 14 14 16
C-CFn 0 0 19 8 8
=C= 100 86 29 5

Position 2

Percent Peak Area
Peaks 10W(N) 30W(G) 50W(G) 80W(G) 100W(G)

CF, 5 22 26 27 24
CF, 5 25 29 33 32
CF-CFn 0 12 18 18 21
CF 4 18 18 13 14
C-CFn 0 17 7 6 7
=C= 86 6 4 3

Position 3

Percent Peak Area
Peaks 10W(G) 30W(G) 50W(G) 80W(G) 100W(G)

CF; 17 22 24 24 24

CF. 20 26 29 28 32

CF-CFn 17 18 17 20 18

CF 21 15 20 17 17

C-CFn 17 15 7 6 7

=C= 10 5 3 5 2
Position 4

Percent Peak Area
Peaks 10W(N) 30W(G) 50W(G) 80W(G) 100W(G)

CF; 7 18 22 25 23
CF; 8 22 25 18 29
CF-CFn 0 14 19 18 17
CF 6 16 19 18 19
C-CFn 6 20 11 9 10
=C= 71 11 4 3 2

Za #4147 A435 19903 8Y

Position 5

Percent Peak Area
Peaks 10W(N) 30W(G) 50W(G) 80W(G) 100W(G)

CF; 0 0 5 17 23
CF. 0 0 5 16 24
CF-CFn 0 0 0 8 17
CF 0 0 4 11 20
C-CFn 0 0 0 24 10
=C= 100 100 86 25 5

G, Glow region N, Non-glow region
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Table 2. Thickness of Plasma Polymer Coatings De-
pending upon Discharge Powers of Plasma at Position
1 in Moving Electrode System

Discharge 10w 30w 50W 80W  100W
Power
Apparent
Thickness 105 235 335 260 205
Reduced
Thickness 1050 783 6.70 325 205

Unit of apparent thickness is angstrom.
Unit of reduced thickness is angstrom/W.
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Table 3. Thickness of Plasma Polymer Coatings Depending upon Discharge Powers and Positions in Fixed

Electrode System

Position _ 1 2 3 4 5
Thickness
Power A A/W A A/W A A/W A A/W A A/W
10W 0 0 0 0 590 59.0 5 05 0 0
30W 0 0 130 433 950 31.67 70 233 0 0
50W 5 0.1 205 4.10 735 14.7 165 33 0 0
80W 80 1 190 2.38 540 6.75 405 5.06 40 0.5
100W 95 0.95 90 09 370 3.7 445 4.55 55 0.55
A ; thickness in angstrom
A/W ; thickness in angstrom/discharge power
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Fig. 3. The apparent film thickness and reduced film
thickness at various discharge powers in moving elec-
trode system.
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Fig. 4. The apparent film thickness at various discha-
rge powers and sample positions in fixed electrode
system . (@) position 1, () position 2, ([7J) position
3, (W) position 4, (A) position 5.
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Fig. 5. The reduced film thickness at various discha-
rge powers in fixed electrode system : (O) position 2,
(@) position 3, (A) position 4.
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