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Abstract : Perfluoropropene was plasma polymerized on a steel substrate at the system pres
sure of 140 mTorr with R. F. discharge power of 25 W in a tubular reactor. Polymer deposits
were examined with ESCA, SEM, IR, UV, and contact-angle meter to analyze the surface
properties and polymer structure. The surface of substrate was modified to be hydrophobic
by plasma thin film. The protective barrier performances of the plasma polymers as an inter-
facial material were evaluated in 0.1M sulfuric acid solution at 607C. Results of this studies
showed that although the corrosion resistances of the samples coated with plasma thin film
were much better than those of uncoated ones, the plasma polymerized perfluoropropene
polymer (PPFP) from the author’s laboratory was very vulnerable in acidic environment.
When PPFP coated on a steel substrate was immersed in 60°C, 0.1 M H,SO, solution, the thin
film was separated from substrate within 10 min. The reason for this separation is mainly at-
tributed to partial fragmentation of the film by acid catalyzed hydration reaction and partly

by internal stress.
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Fig. 1. ESCA spectrum of PFP plasma polymer.

Table 1. Percentage Contribution of Carbon Grou-
ps Plasma Polymerized at the Pressures of 140
mTorr and Discharge Power of 25 W

Component CF; CF, CF-CFn CF C-CFn -C-

Percentage 24.30 29.30 1838 867 1641 2.94
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Fig. 2. IR spectrum of PFP plasma polymer depo-
sited on KBr.
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Fig. 3. IR spectrum of n-hexane plasma polymer
deposited on KBr.
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Fig. 4. SEM photograph of plasma polymerized
PFP film deposited on steel plate after treatment in
0.1M sulfuric acid solution for 3 minutes.
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Fig. 5. UV spectra of plasma polymerized PFP film
deposited on quartz (A) and uncoated quartz itself (B).
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Fig. 6. IR spectrum of PFP plasma polymer after
treatment in Br,~CCl, solution for 1 day.
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Fig. 7. SEM photograph of plasma polymerized n-
hexane plasma polymer deposited on steel plate
after treatment in 0.1M sulfuric acid solution for 3
minutes.
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