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Fig.1 TEM images of micelles(A) and reverse micelles( B)
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Fig.3 CA values of polymer films on flat substrates using selective solvents
(A) 0.1%H,0; (B) no selective solvent; (C) 0.1% n-hexane; (D) on rough substrates of 0. 1% H,0; (E) no selective solvent; (F)

0. 1% n-hexane.
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Fig.4 Schematic diagram of the principle for controlling wettability with micelles and reverse micelles
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Fig.5 C,, XPS spectra of polymer films with 0. 1% ( volume fraction) n-hexane(A)
and 0. 1%H, O as the selective solvent(B)
PDMS 551 PEO #%ZH 1, FRIEZ L PDMS ik Bem 2, BT LAMALR C| WEAE 284. 8 eV AbBE A, UiHASR
JZ B O BKHE R C—R 80 C—H F[ I 5(A) . HIRRBOR A # IR R I, PEO 5C #5517
RIZ, AR (C—O0) WA LIRS I H [ 11 5 (B) ] DRI p ARV 2 200 DR 1A 3R 5 W B P 1)
PR 2E 5, T2 T R R RIS e o 9 T A 2 LIS [R) T, T ol e o 0 2 I TR B T L P AR A
JERZ AT AN [RIAR P 8 e 1 5 7

Z £ X M

] WonY. Y., Davis H. D., Bates F. S.. Science[ J], 1999, 283. 960—963
1 Messy J., Power K. N., Manners L. , et al.. J. Am. Chem. Soc.[J], 1998, 120 9533—9540
1 Zhang L., Eisenberg A.. Science[ J], 1995, 268 1728—1731
[4] YuK., Zhang L., Eisenberg A.. Langmuir[J], 1996, 12 5980—5984
1 RaezJ., Tomba J. P., Manners I. , et al.. J. Am. Chem. Soc.[J], 2003, 125. 9546—9547
] Mortense K. , Pedersen J. S.. Macromolecules[ J], 1993, 26 805—812
] Han]J. T., Xu X. R., Cho K.. Langmuir[ J], 2005, 21; 6662—6665
] Krishnamoorthy S. , Pugin R. , Brugger J. , et al.. Langmuir[J], 2006, 22 . 3450—3452
[9] XieQ., Fan G., Zhao N. , et al.. Adv. Mater. [ J], 2004, 16 1830—1833
[10] Fujishima A. , Rao T. N.. Pure Appl. Chem. []J], 1998, 70 2177—2187
[11] TForster S. , Antonietti M. . Adv. Mater. [J], 1998, 10 195—217
[12] Chen G. H., Guan Z. B.. J. Am. Chem. Soc. [J], 2004, 126 2662—2663
[13] Perkin K. K., Tumer J. L., Wooley K. L., et al.. Nano Lett. [J], 2005, 5: 1457—1461
[14] Hamley I. W.. Nanotechnology[ J], 2003, 14; R29—R45
[15] Zhang Q. , Gupta S., Emrick T. , et al.. J. Am. Chem. Soc. [J], 2006, 128 . 3898—3899
[16] Nowak A. P., Breedveld V., Pine D. J. , et al.. J. Am. Chem. Soc. [J], 2003, 125 15666—15670
[17] SunT. L., Wang G. J., Feng L. , et al.. Angew. Chem. Int. Ed.[J], 2004, 43, 357—360
[18] FengX. J., Feng L., Jin M. H., et al.. J. Am. Chem. Soc.[J], 2004, 126. 62—63
[19] Rosario R., Gust D., Garcia A. A., et al.. J. Phys. Chem. B[J], 2004, 108. 12640—12642
[20] ChiY. S., LeeJ. K., Lee S. G., et al.. Langmuir[]J], 2004, 20 . 3024—3027



No. 11 RREE . REREM T AT IE N ST I A Ik &0 18 6 35 ) 2305

[21] Hong X., Gao X., Jiang L.. J. Am. Chem. Soc.[]], 2007, 129. 1478—1479

[22] Minko S., Miiller M. , Motornov M. , et al.. J. Am. Chem. Soc. [J], 2003, 125 3896—3900
[23] Zhang Y., Zhang Z. , Wang Q. , et al.. J. Appl. Polym. Sci.[J], 2007, 103. 611—617
[24] Zhang Y., Zhang Z. , Wang Q. , et al. . Macromol. Rapid Commun. [J], 2006, 27 1476—1482
[25] Yashroy R. C.. J. Biosci. [J], 1990, 15.: 93—98

[26] Sanyal A., Mandal S., Sastry M.. Adv. Funct. Mater. [J], 2005, 5. 273—280

[27] Vogler E. A.. Adv Colloid Inerface Sci. [J], 1998, 74. 69—117

[28] Feng L., Zhang Z. , Mai Z. , et al.. Angew. Chem. Int. Ed. []J], 2004, 43. 2012—2014
[29] Nakajima A., Fujishima A. , Hashimoto K. , et al.. Adv. Mater. [J], 1999, 11. 1365—1368
[30] Shibuichi S., Onda T., Satoh N., et al.. J. Phys. Chem.[]J], 1996, 100. 19512—19617
[31] Wenzel R. N.. Ind. Eng. Chem. []J], 1936, 28. 988—994

Control of Large-scale Wettability Using Micro-amounts of
Selective Solvents

ZHAO Tian-Yi'?, ZHANG Yong] , LIU Huan', WANG Shu-Tao', ZHANG Zhi-Jie'* , JIANG Lei'"
(1. Center of Molecular Sciences, Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract A simple approach was used to control the large-scale wettability of polymer-coated surfaces merely
by adding micro-amounts of selective solvents of different polarity to tri-block copolymer solutions. An am-
phiphilic tri-block copolymer, poly ( ethylene oxide ) -poly ( dimethylsiloxane ) -poly ( ethylene oxide ) ( PEO-
PDMS-PEO) , was used to form micelles and reverse micelles by adding micro-amounts of a selective solvent to
the initial solution. The micellar and reverse micellar film coatings show different wettability from hydrophilic
to hydrophobic, and even from superhydrophilic to superhydrophobic when micro-scale roughness is involved.
The structures of the micelles and reverse micelles were studied by transmission electron microscopy and ato-
mic force microscopy, and the surface chemical composition of the film coatings was determined by X-ray pho-
toelectron spectroscopy ( XPS). The results reveal that the main cause of differences in wettability is the diffe-
rent surface chemical compositions induced by the different structures of micelles and reverse micelles.
Keywords Block copolymer; Polymer film; Micro-amount selective solvent; Control of wettability
(Ed.: D, 7Z)



