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Scheme 1  Preparation of end trimethoxysilane terminated polystyrene

through chain transfer reaction
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Fig.1 FTIR spectra of { a} seli-assembled PSi film and (b} spin-cast
PS5t film
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Scheme 2 Self-assembly of the trimethoxysilane terminated polystyrene
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Fig.2 XPS spectra of Cy, , 0, and Sis, of (a) bare silicon wafer and (b) silicon wafer coated with PSt self assembled polymer film prepared from its

1 mg/ml solution , deposition time:24 h
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Fig. 3 AFM morphology of self-assembled PSt
monolayer

Polymer concentration: | mg/mL deposition time:24 h
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Fig.4 Variation of contact angle and film thickness with
the deposition time at a polymer concentration of 1 mg/ml.
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Table @ Characterization of self-assembled polymer films obtained from diffe polymer
Conc Atomic concentration by XPS Contact Thickness

le
s {mg/mL) c Si 0 s angle {om)
PS5 5 68,32 11.73 19.38 1.67 91 2.3
PSt-1 1 67.06 12.29 18.96 1.68 90 2.3
PS-0.5 0.5 52.31 25.47 21.26 0.9 83 1.7
PSe-0.1 .1 43.26 31.21 24.96 0.57 75 1.4

Bare silicon wafer 30.02 45.68 24.3 0 <5 0
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Fig.5 Evolution of contact angles with time
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Fig.6 Friction coefficient as a functions of sliding cycles
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Fig.7 Morphology of wear track
Sliding cycles: 100
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PREPARATION AND TRIBOLOGICAL PROPERTIES OF SELF-
ASSEMBLED POLYSTYRENE FILM

ZHOU Feng, L1 Bin, CHEN Miao, LIU Weimin
( State Key Luboratory of Solid Lubrication , Lanzhou Instituse of Chemical Physics . Lanzhou  730000)

Abstract A method for chemically attaching ultra-thin polymer films through the self-assembly of end silane
terminated polymer is provided in this article. End trimethoxysilane functionalized polystyrene (PSt) was first
prepared through radical chain transfer reaction and characterized by FTIR, 'H-NMR and gel permeation
chromatography { GPC) . The coincidence of the calculated molecular weight of the prepared end silane terminated
PSt from both GPC and NMR proved high end functionalized ratio. The self-assembly behavior on silicon wafers of
the obtained polymer was studied by measuring the contact angle, film thickness. The chemical characteristics and
the nano scale morphology of the film were investigated with FTIR, X-ray photoelectro spectroscopy ( XPS) , atomic
force microscopy {AFM) . It was found that homogeneous and complete polymer film could be formed only when the
polymer concentration exceeded 1 mg/mL . The root mean roughness of the complete polymer was below 1 nm. The
trihological properties of the prepared PSt film were investigated using a static-dynamic friction precision
measurement apparatus . The friction coefficient of self-assembled PSt film against steel ball at a load of 0.5 N was in
the range of 0.08 ~ 0.1 which was much lower than that for bare silicon wafers in the same experiment conditions
(0.7 ~0.8) . Self assembled PSt modified silicon wafers exhibited excellent friction reduction and anti-wear behavior
comparing with their bare counterparts. According to this investigation, self-assembled polymer films have the
prospect for friction reduction and wear resistance .

Key words Self-assembled polymer film, Silane terminated polystyrene, Chain transfer reaction, Tribology



