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ABSTRACT: In order to prepare thin films which have oxygen-containing functional groups,
plasma polymerization of ethyl, z-propyl, and »-butyl alcchol was carried out at RF discharge
power of 25 W and pressures of 100, 140, and 200 mTorr in spite of a poisoning effect due to
oxygen atom in alcohol. It was observed that the thin films had various kinds of oxygen-con-
taining groups such as -C-O-, -C=0, and -0-C= O from the analysis of IR and ESCA spectra.
The amounts of oxygen atom, which were in the range of 10-15%, were not sensitively af-

fected by experimental conditions. The deposition rate, however, depended not only on ener-

gy condition but also on O/C ratio of the monomer.

Keywords: alcohol plasma polymerization, thin film, O/C ratio, deposition rate.
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Figure 1. Wide-scan ESCA spectra of EtOH-plasma

polymerized films. (A): 100 mTorr, 25W (B):
140 mTorr, 25 W (C) : 200 mTorr, 25W.
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Figure 2. Wide-scan ESCA spectra of PrOH-plasma
polymerized films. (A):100mTorr, 25W (B):
140 mTorr, 25 W (C) : 200 mTorr, 25 W.
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Figure 3. Wide-scan ESCA spectra of BuOH-plasma
polymerized films. (A):100mTorr, 25W (B):
140 mTorr, 25 W (C) : 200 mTorr, 25 W.
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Figure 4. IR, spectra of EtOH-plasma polymerized
films. A:100mTorr, 25 W B:140 mTorr, 25W C:
200 mTorr, 25 W.
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Figure 5. LR. spectra of PrOH-plasma polymerized
films. (A):100mTorr, 25 W (B):140 mTorr, 25W
(C): 200 mTorr, 25 W.
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Figure 6. IR. spectra of BuOH-plasma polymerized
films. (A):100mTorr, 25W (B): 140 mTorr, 25 W
(C): 200 mTorr, 25 W.
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Figure 7. Deconvolution peaks of C,, spectra for
EtOH-plasma polymerized films. (A): 100 mTorr,
25 W (B): 140 mTorr, 25 W (C) : 200 mTorr, 25 W.
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Table 1. Deconvolution Data of C,; Spectra for
EtOH, PrOH, and BuOH-Plasma Polymerized
Films

Table 2. Elemental Composition of Oxygen and
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Table 3. Deposition Rate(A/min) of EtOH,
PrOH, and BuOH-Plasma Polymerized Films
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Table 4. Input Energy (W/FM, J/Kg) for the
Plasma Polymerization of EtOH, PrOH, and
BuOH

monomer  EtOH PrOH BuOH
plasma condition \_(MW=46.07) (MW=60.10) (MW=74.12)
100mTorr, 25W  670x10° 514x10°  417x10°
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200mTorr, 25W  1.80x10°  1.38x10°  1.12x10°
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Table 5. Bond Dissociation Energy

_bond , 4 H" (KJ/mol)
H-O 463
H-H 436
H-C 415
c-0 356

cc 348
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