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Fig. 2 UV-Vis spectra of PS-DAS ultrathin films varying

with the number of the dipping cycles
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Fig. 3 Max absorbance (a) and thickness (b) of PS-DAS

ultrathin films varying with the dipping cycles
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Fig. 4 Max absorbance of PS-DAS ultrathin films as a

function of the dipping cycles with different dipping times
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Fig. 5 Max absorbance of PS-DAS ultrathin films (13
dipping cycles) varying with heating time (60°C )
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1 &w

FIHZR O E AR (PS-DAS) il i )2 A
LETT I 2 1 V8 BE T4 B PS-DAS B4 73 4 i



806 R S I 2010 4F

JiE. AN AT WOETE KA ACRAE T XU B A R ISR S e, O BRIl A AR K. ik
FRERHZE B YR MRS 1, PS-DAS Wi BRI 2] 78 AR ULIR G W A B a2 0 2 JZ
INRGEE T, PS-DAS [ 202 i n] DUA A ISR i BFA 5k A 8 B B m ) 22

REFERENCES
1 Decher G. Science,1997,277 :1232 ~ 1237
2 Zhao W,Tong B,Pan Y X,Shen J B,Zhi J G,Shi J B,Dong Y P. Langmuir,2009,25:11796 ~ 11801
3 Lin W H,Sun W L, Yang J,Sun Q H,Shen Z Q. ] Phys Chem C,2009,113:16884 ~ 16895
4 Tang Q W,Wu J H,Sun X M,Li Q H,Lin J M. J Colloid Interface Sci,2009,337.155 ~ 161
5  Ferreira M,Rubner M F. Macromolecules, 1995 ,28.7107 ~7114
6 Balogh L P,Redmond S M, Balogh P, Tang H,Martin D C,Rand S C. Macromol Biosci,2007,7:1032 ~ 1046
7 Lu M,Lee D J,Xue W,Cui T H. Sensor Actuat A-Phys,2009,150:280 ~285
8  Lvov Y,Yamada S,Kunitake T. Thin Solid Films,1997,300.107 ~ 112
9  Wang L,Wang Z Q,Zhang X,Shen J C,Chi L F,Fuchs H. Macromol Rapid Commun,1997,18:509 ~514
10 Shimazaki Y, Mitsuishi M,Tto S, Yamamoto M. Langmuir,1997,13:1385 ~ 1387
11 SunJ Q,Wu T,Sun Y P,Wang Z Q,Zhang X,Shen J C,Cao W X. Chem Commun,1998,1853 ~ 1854
12 Chen J,Luo G,Cao W X. Macromol Rapid Commun,2001,22:311 ~314

13 Zollinger H. Diazo Chemistry. Weinheim; Verlag Chemie Publication, 1994

14 Nuyken O,Scherer C,Baindl A,Brenner A R,Dahn U, Gartner R, Kaiser-Rohrich S, Kollefrath R, Matusche P, Voit B. Prog Polym Sci, 1997 ,
22.93 ~183

15 Kang E H,Liu X K,Sun J Q,Shen J C. Langmuir,2006,22 .:7894 ~7901

16 Zhu H G,McShane M J. Langmuir,2005,21 :424 ~430

17 Yang Chaohui (1] ) , Jiang Wei( JT.3;) , Cao Weixiao (42 ). Acta Polymerica Sinica( 43 F2#4k ) ,2003, (3) :442 ~444

18 Che P C,He Y N,Wang X G. Chem Lett,2004,33.22 ~23

19 Li X Y,Fan P W,Tuo X L,He Y N,Wang X G. Thin Solid Films,2009,517 ;2055 ~2062

20 Huo F W,Xu H P,Zhang L,Fu Y,Wang Z Q,Zhang X. Chem Commun,2003,874 ~875

21  Zhang Jing(5K/h) , Wang Xiaogong( FWET.). Acta Polymerica Sinica( &4 T24%) ,2002,(2) :180 ~ 185

22 Wu L F,Tuo X L,Cheng H,Chen Z,Wang X G. Macromolecules,2001,34.8005 ~ 8013

ULTRATHIN FILMS PREPARED FROM A POLYSTYRENE-BASED
POLYMERIC DIAZONIUM SALT VIA LAYER-BY-LAYER SELF-ASSEMbLY

LI Xinyang, WANG Xiaolin, WANG Yanmei, TUO Xinlin, WANG Xiaogong
(Institute of Polymer Research, Department of Chemical Engineering, School of Materials Science and Engineering,
Tsinghua University, Beijjng 100084 )

Abstract A polystyrene-based polymeric diazonium salt ( PS-DAS) was used to demonstrate that its ultrathin
films could be prepared through a sequential growth manner. The films were prepared by dipping the substrates
in the PS-DAS solution ,washing with deionized water,and drying repeatedly. The growing process of untrathin
films was monitored by UV-Vis spectroscopy and ellipsometry. The surface morphology and wettability of the
films were characterized by AFM and water contact angle measurements. Results showed that PS-DAS could
form thin films through uniformly layer-by-layered growth manner by a repeated dipping-coating- drying
process. The UV-Vis and ellipsometry results showed that the amount of PS-DAS adsorbed in each dipping
cycle was almost the same. In the dipping-washing-drying cycles, the drying step after each deposition was
critical for growth of the PS-DAS ultrathin film. After heating treatment, cross-linking occurred in the thin
films. The water contact angle changed from 77° to 90.7° after heating, which indicated the decomposition of
the diazonium functional groups. The solvent resistance of the PS-DAS ultrathin films was also greatly enhanced
by cross-linking. The observations are helpful for understanding the unique self-assembling properties of
polymeric diazonium salt which could be used to prepare ultrathin films.

Keywords Polystyrene-based polymeric diazonium salt, Layer-by-layer self-assembly, Characterization





