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Abstract : Methyl alcohol, which has a poisoning effect in plasma polymerization, was plas-
ma polymerized on KBr substrate at RF discharge power of 25 W, pressures of 100, 140,
200, 300, and 540 mTorr and then its structures were analyzed by means of IR and ESCA.
For the comparison, n-Hexane was also plasma polymerized. Depending upon experimental
conditions, different phenomenon was observed : at 100 and 540 mTorr, there was no poly-
meric deposits and much higher O/C ratio was observed compared to that of n-Hexane plas-
ma polymer, while at 140, 200, and 300 mTorr, it was possible to obtain polymeric thin films
and lower O/C ratio was observed. These results were interpreted in relation with atomic
polymerization concept and bond dissociation energy of methyl alcohol. It was turned out that
oxygen should be excluded during the plasma polymerization in order to obtain polymeric
thin film effectively.

Keywords . plasma polymerization, thin film, poisoning effect.
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Fig. 1. I. R. spectra obtained by plasma polymer-
ization of MeOH at A :100mTorr, 25W, B:
140 mTorr, 25W, C:200mTorr, 25W, D:
300 mTorr, 25 W, E : 540 mTorr, 25 W.
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Fig. 2. ESCA C;s spectra obtained by plasma polymerization of MeOH at A :100mTorr, 25W, B!
140 mTorr, 25 W, C : 200 mTorr, 25 W, D : 300 mTorr, 25 W, E ! 540 mTorr, 25 W.
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Table 1. O/C Ratio of MAPP with Plasma Condi-
tions

Plasma Condition 0O/C Ratio
100mTorr, 25W 1.82
140mTorr, 25W 0.12
200mTorr, 256W 0.12
300mTorr, 25W 0.15
540mTorr, 25W 0.40
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Fig. 3. Wide-scan ESCA spectra obtained by plasma polymerization of MeOH at A : 100 mTorr, 25 W, B:
140 mTorr, 25 W, C : 200 mTorr, 25 W, D : 300 mTorr, 25 W, E : 540 mTorr, 25 W.
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Fig. 4. 1. R. spectra obtained by plasma polymeri-

zation of n-hexane at A : 100 mTorr, 256 W, B :
100 mTorr, 75 W.
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Table 2. O/C Ratio of n-Hexane with Plasma Con-
ditions

Plasma Condition 0/C Ratio
100 mTorr, 256 W 0.03
100 mTorr, 75 W 0.03
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Table 3. Step Function (h/4h) Values of MAPP
with Plasma Conditions

Plasma Condition h/Ah Value

100 mTorr, 25 W 0.35 B
140 mTorr, 25 W 0.13

200 mTorr, 25 W 0.11

300 mTorr, 25 W 0.05

540 mTorr, 25 W 0.31
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Fig. 6. Variation of O/C ratio and h/4h value with
discharge pressures.

Table 4. Step Function (h/4h) Value of n-Hexane
with Plasma Conditions

Plasma Condition h/dh Value
100 mTorr, 25 W 0.04
100 mTorr, 75 W 0.04
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Table 5. Bond Dissociation Energy

Bond A H° (KJ/mol)

H-0 463
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CH3-OH 383

Halo] QAEHE dEggz L A s/
o2 2ol vepd + Ut

AT (383 KJ/mol9) o= ¥ <]);CH3-OHj
—CH3+0OH

BuhA (415 KJ/mol9] o= H9]);CH;—CH,
(or and C, CH)+ H

CHA] (427 KJ/mole] ¢uix] ¥9));CH3;0-H—
CHs (or and C, CH)+O+H

DtHA (463 KJ/mol&] o4 x] ¥H9]);0H—-0+H

o714 & 5= e vie} o] BhgAY] 71ElA] =
AUX7}F F7FE4E 09 Aol Ao g F7t
g8 ¢ & Sla whAe vEgAdl TR = WA
7} 24852 CH;-OH—CHz+0H ¥hHgo] 94
A 9& o § Aok Eg=ovll 7Rl duA
ezt 713 =& 100 mTorre] 7, AxpgHEH]
7} 1.828k= AR ERE wutE YAdte Al
A Coll BlalA] 09 71 Y53l Boleok 5t7] W&
of 07} gol A48 5 e C, D A7} Holof
g ZHola webs] 09 71 F7hskAl =¥ 449
Z=5a7d oA Zet=vulF el Wl A
g Zlojt}. whdof olu A A e 7F W& 200, 300
mTorr®] 7ol glojxl, Fetzol WAl 37
HE dyz7t @7] e uvigte] A H= 9l
£ BaA7t C, DAl vlsiA AdiAQ] 7ld=
7t 2 AL A4 F Ux BdAlOA ALE &
47} C-CRARS st FEAHY 9482 ¥
ZAolth. ol T FHL AA = 2007} 300 mTorr
9] AL YxEeFE]7l 1.82¢]4 0.12, 0.15&
HE gastdd C-Co ZEE zZe FTUTo]

e Aol Eoleld g YN 2NEYD

—H=

o

Fe|of A199 A6z 19953 114Y

ESCA 2®Eddy ¥ 4+ ok
540 mTorre] % $ole w-gA6l 7hsi2l U7}
o] Yojubx) g FE gol =z theurgol
©M3le] CHy-OH—CHg+OH ®hgo] $AsiA
2 7ol : o) e 2ol Seyzolaelel A Aol
CHs® OH7} CH3-CHjz, CH30H, HO-OH 522
wj7) HRid 48R EehzolEgibgel o $A
A ok A oAE 4 otk

3 )

3

Md

1. H. Yasuda, “Plasma Polymerization”, Academic
Press, Orlando, Florida, 1985.

2. M. R. Pender, M. Shen, A. T. Bell, and M.
Millard, “Plasma Polymerization”, ACS Sympo-
sium Series 108, ACS, Washington D. C., 1979.

3. N. Inagaki and H. Hirao, J. Polym. Sci., Polym.
Chem. Ed., 25, 1803 (1987).

4. E. D. Seo and H. Yasuda, Polymer ( Korea), 13,
359 (1989).

5. E. D. Seo, H. S. Lym, and Y. R. Kang, Poly
mer ( Korea), 15, 570 (1991).

6. E. D. Seo, H. S. Lym, and Y. R. Kang, J. of Kor.
Soc. of Dyers and Finishers, 2, 38 (1992).

7. H. B. Lee, Polymer Science & Technology
(Korea), 5, 566 (1994).

8. A. W. Hahn, D. H. York, M. E. Nichols, G. C,
Armomin, and H. Yasuda, J. Appl. Polym. Sci.,
Appl. Polym. Symp., 38, 55 (1984).

9. E. D. Seo and H. Yasuda, Polymer (Korea), 14,
378 (1990).

10. Y. Iriyama and H. Yasuda, J. Polym. Sci. Part A

: Polym. Chem., 30, 1731 (1992) ;E. Kay, Invited
Pap. Int. Round Table Plasma Polym. Treat.,
TUPAC Symp., Plasma Chem. (1978).

11. E. A. Truesdale and G. Smolinsky, J. Appl
Phys., 50, 6594 (1979).

12. J. D. Andrade, “Surface and Interfacial Aspects
of Biomaterial Polymers”, vol. 1, Surface Chem-
istry and Physics, Plenum Press, New York,
1985.

13. W. Klopffer, “Introduction to Polymer Spectros-
copy”, Springer-Verlag, Berlin, Heidelberg,
New York, Tokyo, 1984.

751



Hoe 93983 % %

14. H. K. Yasuda, in “Plasma Polymerization”, Eds. 16. J. M. Tibbit, A. T. Bell, and M. Shen, J.
by M. Shen and A. T. Bell, p. 37, ACS Symposi- Macromol. Sci. Chem., A11(1), 139 (1977).
um Series 108, ACS, Washington, D. C.,1979. 17. J. E. Brady, “General Chemistry Principle and
15. H. S. Munro and H. Grunwald, J. Polym. Sci., Structure”, 5th Ed., John Wiley & Sons Inc.,
Polym. Chem. Ed., 23, 479 (1985); A. Dilks, Ph. 1990;J. A. Dean, “Lange’s Handbook of Chemi-
D. Thesis, Durham (1977) and D. R. Hutton, stry”, 14th Ed., McGrow-Hill Inc., 1992.

Ph. D. Thesis, Durham (1983).

752 Polymer(Korea) Vol. 19, No. 6, November 1995



