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8 o BHEY MLV E AR HHSY 25W, ¢ 140 mtorrs} 250 mtorrell A] perfluoropro-
pene2 FAAo| Zt=vl FHEAT. E2FEAY BHEAY FRENS 938t ESCA,
SEM 2 H&42H7| & AHgstgon 44 Y Zel=ol3d vt st 7|ARHO| A4 o R
WAt AUAEEN B2 3R WRHEEE 60T, 4% FF& Ao A A,
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M2 140 mtorrol| A 2FE uteto] 250 mtorrell A S E wietu o YR o] Y.
ol g A Egzvl TS A wE vtz xojaA AP + AT WEEAY
afe FAZ 3748 5 2AMA anst 438 #ESAC.

Abstract : Perfluoropropene was plasma-polymerized on a steel sustrate at the system pressure of 140
mtorr and 250 mtorr with r. f. discharge power of 25 W in a tubular reactor. Polymer deposits were
examined with ESCA, SEM and contact-angle goniometer to analyze the surface properties and poly-
mer structure. The surface of substrate was modified hydrophobically by plasma thin film. The prote-
ctive barrier performances of the plasma polymers as an interfacial material were evaluated in 4%
NaCl solution at 60 C. Results of our studies showed that the corrosion resistances of the samples
coated with plasma thin film were much better than those of uncoated ones. For the samples coated
with thin films at 140 mtorr and 250 mtorr, the former was superior to the latter in anticorrosive per-
formance. This observation was attributed to the structural differences of the plasma polymers for-
med at different reaction conditions. It was also found that the thicker plasma polymer was more effe-

ctive on the protection period of substrate in the corrosive environment.
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Table 1. Percentage Contribution of Carbon Groups
Depending Upon Polymerization Pressures at 25 W
Discharge Power

peak CF- -
pressure CFy(1) CFi2) CFn(3) CF&) CFn(5) ¢®

P, 140 mtorr. 2430 2930 1838 867 1641 294
P, 250 mtorr. 2315 2257 1491 1367 1950 620

L1 x » ) o 1 g g 8 0 3 3 0 3 .1 )

2975 2945 2915 2885 285.5eV
Binding energy

{ N O N TN T T SN S S SN Y [ WO WU NS N S w— N

>
289.6 2878  285eV
Binding energy

'296.2 2934

Fig. 1. ESCA spectra of perfluoropropene plasma
polymer : (A) plasma polymerized at 140 mtorr,
25W, (B) plasma polymerized at 250 mtorr, 25W.
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Fig. 2. Water contacting with steel substrate : (A)
substrate coated with plasma polymer, (B) untreated
substrate.
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Fig. 3. Plasma coated sample after 4 hr immersion in
salt water at 60 C . (A) plasma coated(1010 ;\). (B)
uncoated.

Fig. 4. Plasma coated sample after 20 hr immersion in
salt water at 60 T : (A) plasma coated(1010 A), (B)
uncoated.
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Fig. 5. Effect of coating thickness of plasma polymer
after 4 hr immersion in salt water at 60 T : (A) 4200
A, (B) 3150 A, (C) 2100 A, (D) 1010 A, (E) untrea-
ted.
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Fig. 6. Plasma coated sample after 20 hr. immersion
in salt water at 60 C : (A) plasma polymerized at 250
mtorr, 25W 1; 8640, 2; 6480, 3; 4320, 4 ; 2160 A,
(B) plasma polymerized at 140 mtorr, 25W 1 ; 4200,
23150, 3 ; 2100, 4 ; 1010 A.
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Fig. 7. SEM showing blisters of plsma polymer which
was treated in hot water for 4 hr.
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Fig. 8. Lacquer coated samples(14 um thick) after im-
mersion in hot water for 40 hr . (A) bare steel, (B)
350 A thick plasma polymer, (C) 1010 A thick plasma
polymer.
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