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ABSTRACT Monolayer film of n—-Alkanoic acid expected to be an excellent lubricant for micro-
machines was successfully prepared on PEl-coated glass substrate for the first time. The results of
Contact-angle measurement and X-ray photoelectron spectroscopy (XPS) showed that n-Alkanoic
acid chemically attached to the functional surface of PEl coatings. As a result, steady monolayer
film of n—-Alkanoic acid was prepared in the presence of a covalent amide bond between carboxylic
group in n—Alkanoic acid and the primary or secondary amine groups in PEl. The lower surface energy
generated lower friction forces and well-ordered and high packing densities of organic films corresponded
to excellent properties of tribology.
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R 5RKBIR IS SLRIR AR E R 0.2% /9 PEL Kig i 15min, FUB IS, B AIGKEBEE ™A N,
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Table 1 Water contact angles on surfaces of glass and its modified organic films

Film type Glass PEI/Glass Monolayers/PEl/Glass
Decanoic acid Perfluorodecanoic acid
Contact angle/(°) 15.6 31.0 *63.6 93.2 *66.3 89.4

* Represents the contact angles on the monolayer film prepared in the absence of DCCD in the reacting

solution
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Fig.1 XPS spectra of Perfluorodecanoic acid Monolayer on PEI coated substrate
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Fig.2 Variation of the friction coefficient of vari-

ous films with sliding cycle
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PET MRCfL Ayt {7, [EACRORRERES. TrPURAY RETRER AR, HITTEMMERE AR, W A%
B BRAUIE O Hoa ST (Y I ALRRY A T IR T Y AR RE A T AP Y S 4.

£ ¥ X ®

Wen Shizhu(ii%#). Nanotribology(# ¥ &M F), (Beijing(JL57). Qinghua University Press(i# F k4 i),

1998)p.1

U.Srinivasan, M.R.Houston. R.T.Howe. R.Maboudian, Journal of Microelectromechanical Systems. 7,

252(1998)

P.J.Chen, R.M.Wallace, J.Vac.Sci.Technol. A, 16, 700(1993)
Xue Qunji(BEBE¥), Zhang Jun(3¥ %), Molecular Ordered Ultra-thin Fiums and Their Applications in
Tribology (9 F K AR AR IR AL &K F Pa)EM) (Shenyang(7LFH). Liaoning Scientific Press(iL 7 F4¥3%

Riih ), 1996)p.6
A.Ulman, Chem.Rev., 96, 1533(1996)

S.R.Yang(¥%'t %), S.L.Ren({£@#), J.Y.Zhang(3k (% r£), X.S.Zhang(3k#&#), Chemical Journal of Chinese
Universities(i& 5 (L5 54R), 22(3), 470(2001)

Y.H. Wei(#4ii8), X.L.Ni({5f%¥#}), Y.Z.Liu(&EH), Y.Zhu(’k #), X.Z.He(fT/MR), Z.H.Peng(#FiF &), Jour-
nal of Functional Materials(ShgE#1#. ), 10, 1233(1998)

S.L.Ren({£E@#]), S.R.Yang(t%t%), J.Q Wang(E££i¥), S.K.Qi(FHZE), Y.P.Zhao(& %), Acta Chim.
Sinica.(fb2#%#1R), (in press) (HIRH)

M.Gao, B.Richter, K.Stefar, Adv.Mater., 9, 802(1997)

J.J.Chance, W.C.Purdy, Langmuir, 13, 4487(1997)

S.L.Ren({E##), S.R.Yang(154£%), Q.J.Xue(#HH), Acta Physico-Chimica Sinica(¥9F (k%% 1%), 17(2),
97(2001)



50 H OB W R® ¥ 16%

12
13
14

15

Y.T.Tao, J.Am.Chem.Soc., 115, 4350(1993)

V.V.Tsukruk, V.N.Blivnyuk, Langmuir, 14, 446(1998)

S.L.Ren{({£@ ), S.R.Yang(#% %), J.Y.Zhang(3K (& &), X.S.Zhang(FK &5 #), Tribology(KEIREIR), 20(5),
395(2000)

Y.H.Liu, F.Evans, Q.Song, Langmuir, 12, 1235(1996)



