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Table 1 Conditions of star-shaped [ Cg-poly(5t-35)] copolymerization
1 ;ﬁﬁ!ﬁ and GPC analysis
1.1 EFFiLH Sample o Styrene S5 BPO M, MM,
e no {mg) (mL) (g} (mg)
99.9% I] Coo B AR HIL T K F L ZEEBER L. H310  0© 2.0 0.9 150 108782 297875 2.73
H314 40 0 0.9 200 44101 178753 4.05
KA (Styrene TIFK St 5 % i) NaOH 7K B ¥ H31S 40 0.5 0.9 100 178782 648978 3.63
BIXRBREZHER,.ZIEKEEREZPHE,CCQ, T H317 40 1.0 0.9 200 3279 123331 3.76
H30? 40 2.0 0.9 150 67421 241951 3.59
B, E CuQ FAETHEZLKENFEH. H39 40 2.0 0.9 200 33669 94478  2.80

X7 P BN (Sodium p-styrene-sulfonate 8] FF SS)
AAFHR T kX SHMEHEER . SHL
APE(BPO)EFEPES K. 1,22 EERN
DMF R4 Fi TR R EE L .

UV-Vis 2100 Shimadzu %8 5 43 $7 4 ; Waters 8
K2 &G (GPC,510 410 F e Z K 85,
481 UV 1 ¥ 28, Shodex & i H, 0.25 mol/L MY
NaNO, K7 A WL s 4, fi# 0.8 mL/min, PEO 24
FHEY, Waers 2010 5 35 B B & 4 ); Digial
* Nanoscope [l a J&+ 77 B BUER/EEHE 7 B BB (AFM/
FFM) (Si,N, Tip K = (.06 N/m Cantilever, tipping and
contact mode)
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Fig. 1 The GPC diagrams of star-shaped Cg-poly{5t-55) (a} and
poly (5t-53) (b) using UV detector at A =350 nm

1.3 BE¥E
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Fig. 2 Absorhance of the multilayer film at 383 nm with different
numbers of bilayers
(1) ~ (6}Bilayar numbers
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Scheme 2 The bond conversion 1aken place in star-shaped Cgo-poly{ $t-SS)/DAR multilayer film under UV irradiation
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Fig. 3 Schematic diagram of the structural changes of mulsilayer film B e BE 3 5 fH RMS Big ik 2.
of star-shaped Cep-poly(St-S5)/DAR after UV irradiation
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Fig. 4 Tapping mode AFM images of 1 bilayer {a) .6 hilayers (b) and 10 bilayers {c) of star-shaped Cey-poly(St-
S8)/DAR self-assembly film ( M, = 33000)
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Table 2 Date of roughness mean square of multilayer thin film

Layer 1 6 10

RMS(nm) 1.268 5.884 3.508
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Fig. 5 Diagrams of friction force signal versus load for star-shaped
[ Cgp-poly (51-S8) I/DAR seli-assembly films with different bilayer
numbers, poly{SS)/DAR self-assembly film and mica

a) | Bilayer Ceg-poly(St-S5}/DAR; b) 6 Bilayers Cop-poly{S1-SS)/
DAR: ¢) 10 Bilayers Ceo-poly(5t-35)/DAR; d) Mica; e) | Bilayer
poly(SS)/DAR; ) 10 Bilayers poly(S5)/DAR
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Fig. 6 Diagrams of friction force signal. versus load for 4 bilayers of
Star-shaped Cep-poly { $1-SS)}/DAR self-assembly films with different
molecular weight and star-shaped Ceq-poly ( 55}/ DAR seif-assembly
film
a) Cgy-poly(St-SS)/DAR, M, = 170000; b} Ce-poly( $1-55)/DAR,
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THE SELF-ASSEMBLY THIN FILMS FROM WATER-SOLUABLE
Cg-CONTAINING POLYELECTROLYTES:
SYNTHESIS, FABRICATION,, AFM/FFM STUDIES

HUANG Lan, HUANG Fei, HE Yuankang, WEI Fang, ZHAO Xinsheng, CAQ Weixiao
( Departmeni of Polymer Science and Engineering , College of Chemisiry and Molecular Engineering , Peking University , Befjing  100871)

Abstract The star-shaped Cg-{ styrene )-( sodium p-styrenesulfonate ) copolymer [ Cg-poly (St-SS)] was
synthesized successfully . The layer-by-layer self-assembly films from .[ Cy-poly (St-SS) ]/diazoresin were fabricated
on mica by ionic attractive force. The crosslinking structure formed from the conversion of ionic bond to covalent
bond after UV irradiation . The roughness and microtribological property of these films were investigated by AFM/
FFM, which provided insights into the prediction of load-bearing ability on Cg-containing films . It was found that the
microtribological properties are tightly related with the soft chain length and the layer number of the films.

Key words  Star-shaped Cg-( styrene )-( sodium p-styrenesulfonate) copolymer, Diazoresin, Self-assembly thin
film, Microtribological properties, AFM/FFM



