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Table 1 Conditions of star-shaped (g -styrene copolymerization and GPC
Cep  St:Tol BPO Ceo GPC analysis

{mg) (mL:ml) (g/100g50 (w%) M, M. M_IM,
20 10:20 0.5 ~0.7 23,000 33,000 1.41
20 10:20 1.5 ~1.0 19,000 26,000 1.37
20 9:20 0.5 ~2.0 26,000 43,000 1.64
20 9:20 1.0 ~3.0 17,000 25,000 1.44
20 8:20 0.5 ~15 4,400 8,600 1.96
20 8:20 1.0 ~4.0 7,700 20,000 2.65
20 T:21 2.5 ~30 2,500 3,200 1.27
20 5:20 0.5 -30 2,200 2,600 1.20
20 5:20 1.0 ~40 1,700 2,200 1.28
80 7:21 0.5 ~4.0 2,400 3,700 1.56

GPC instrument: waters 515, 2410 RI deterctor, styrage! HT2 + HT3 +
HT4 columns, THF solvent, at 1 ml/min flow rate, polystyrene as
calibration standard
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Fig. 1 The GPC diagrams of star-shaped Cg -styrene copelymer
{a) and polystyrene control (b} using UV detector at A = 350 nm
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Table 2 GPC analysis of polystyrene by ATRP

Sample Reaction time(h}) M, M, PDI Conv{ % )
PS-1 20 2060 2980 1.45 64.9
Ps-1 20 2550 3580 1.40 B84.5

1.2.2 Co-BEZIB-Br{Cu-PSt-Br)MER #
BXMOBRE™  BELRN GBMKRA. U
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Table 3 GPC analysis of (g -end-capped polysiyrene by ATRP

Sample Reaction time(h) M, M, PDI
PS-Cee( 1) 20 2960 3890 1.31
PS-Ce( 11} 20 3340 4400 1.32
PS{ Il } control 20 2340 3680 1.57
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Fig. 2 The surface pressure-area isotherms of star-shaped Cg-styrene copolymer (a) and Cy,-end-capped polystyrene{b)
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Fig. 3 The possible layer structures for these thin films of star-shaped
Cy -styrene copolymer (a) and Cg-end-capped palystyrene (b)
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Table 4 The RMS(nm) of 1 layer, 4 layers, 10 layers of the Cyy-styrene
copolymer thin films

Layers 1 4 10
Star-shaped Cg,-styrene copolymer  0.523 1.986 4,352
Cgy-end-capped polystyrene 0.846 3.170 7.126

PLE AFM JESR B K 3 RMS BB ZHARE R
SREASE BEEERAM, £EFHE
R A A FAERB R HES B %, B
BYHBHE BH GESERNAR . HH
FYEMBEREFRELAFTFN.

CHETHFNER Cop-FZHIEP
BIRA Co-RZBEREY 0 EHMBEERELT
PFEERNREMEMBR(Z) SEEHE(R).



48 R EZF.FAHRTARALEH G- XZB IR MENERER N 527

100 um

0 6.81um
(&) Height (0)

Fig.4 Tapping mode AFM images of 1 layer (a), 4 layer (b) and 10 layer (¢) of star-shaped Cg-styrene copolymer
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Fig.5 Tapping mode AFM images of 1 layer (a), 4 layer (b) and 10 layers {c} of Ce-end-capped polystyrene

352prn riction 3.52 pm

Fig.6 The height and friction images of 10 layer of star-sheped Cg -styrene copolymer film were obisined simmitaneoualy in coniact mode with cantilever
spring X = 0.32 commercial Si; N, tip.

0 400pm

0 400 um
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Fig.7 The height and friction images of 10 layer of C -end-capped polystyrene film were obtained simmltaneously in contact mode with cantilever apring
K = 0.32 commercial Si N, tip.
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Fig.8 Disgram of friction force signal versus applied losd
a) Mica surface

b} 10 Layers film of star-shaped Cy -styene copolymer

¢) 10 Layers film of Ceg-end-capped polystyrene
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STUDY ON THE MICROTRIBOLOGICAL PROPERTIES OF
STAR-SHAPED Cg,-STYRENE COPOLYMER AND Cg-END-CAPPED
POLYSTYRENE THIN FILMS

HUANG Lan, YU Ying, SHEN Xianfeng
( College of Chemistry & Molecular Engineering, Peking University, Beiiing  100871)
LI Junwei
{ Institute of Chemistry , Chinese Academy of Sciences , Beijing 100080}
SHI Bing
( State key Laboraiory of Tribology, Tsinghua University, Beijing 100034}

Abstract The star-shaped Cg-styrene copolymer and the Cg-end-capped polystyrene were synthesized by free
radical copolymerization and ATRP respectively. They have been prepared into stable and cempact thin films on
mica by Langmuir-Blodgett (LB) technique and the =-A curves show the films could reach a quite high film
pressure. Their morphology and microtribological properties were preliminarily investigated by atom force microscopy
and friction force microscope (AFM/FFM ). The thin films of star-shaped C-styrene copolymer have promising
prospect in application of thin film lubricant materials.

Key words (g -Styrene copolymer, Thin film, Microtribological properties, AFM/FFM



