This article was downloaded by: [University of Haifa Library]

On: 17 August 2012, At: 10:36

Publisher: Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH,
UK

Molecular Crystals and

Liquid Crystals Science

and Technology. Section A.

e Molecular Crystals and Liquid
Crystals

Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/gmcl19

Organized Assembling and
Characterization of Monolayer

Film Based on a-Terthiophene

Changsheng Cao *, Ce Wang ? , Yahong Zhang %,
Shirui Du ®, Xin Ai ® , Xiangdong Chai ? , Yubai Bai *
& Tiejin Li ®

# The Center for Intelligent Materials United

Research, Department of Chemistry, Jilin University,
Changchun, 130023, P. R. China

Version of record first published: 24 Sep 2006

To cite this article: Changsheng Cao, Ce Wang, Yahong Zhang, Shirui Du, Xin

Ai, Xiangdong Chai, Yubai Bai & Tiejin Li (1999): Organized Assembling and
Characterization of Monolayer Film Based on a-Terthiophene, Molecular Crystals
and Liquid Crystals Science and Technology. Section A. Molecular Crystals and Liquid
Crystals, 337:1, 145-148

To link to this article: http://dx.doi.org/10.1080/10587259908023398

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/terms-
and-conditions



http://www.tandfonline.com/loi/gmcl19
http://dx.doi.org/10.1080/10587259908023398
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [University of Haifa Library] at 10:36 17 August 2012

This article may be used for research, teaching, and private study purposes.
Any substantial or systematic reproduction, redistribution, reselling, loan,
sub-licensing, systematic supply, or distribution in any form to anyone is
expressly forbidden.

The publisher does not give any warranty express or implied or make any
representation that the contents will be complete or accurate or up to

date. The accuracy of any instructions, formulae, and drug doses should be
independently verified with primary sources. The publisher shall not be liable
for any loss, actions, claims, proceedings, demand, or costs or damages
whatsoever or howsoever caused arising directly or indirectly in connection
with or arising out of the use of this material.




Downloaded by [University of Haifa Library] at 10:36 17 August 2012

Mol. Cryst. and Lig. Cryst., 1999, Vol. 337, pp. 145-148 © 1999 OPA (Overseas Publishers Association) N.V.
Reprints available directly from the publisher Published by license under the
Photocopying permitted by license only Gordon and Breach Science Publishers imprint.

Printed in Malaysia

Organized Assembling and Characterization of
Monolayer Film Based on o-Terthiophene

CHANGSHENG CAO, CE WANG, YAHONG ZHANG, SHIRUI DU,
XIN AL XIANGDONG CHAI YUBAI BAI and TIEJIN L1

The Center for Intelligent Materials United Research, Department of Chemistry,
Jilin University, Changchun 130023, P. R. China

A self-assembled monolayer has been fabricated by assembling (2, 2% 5°, 2"-terthi-
ophene)-5-carboxylic acid (TTPCA) on a n-Si wafer (111). The formation of the self-assem-
bled film (TTPCp/n-Si) was characterized by advancing contact angle, X-ray photoelectron
spectroscopy (XPS) and atomic force microscopy (AFM). The film possesses a higher SPV
response.
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INTRODUCTION

Parent thiophene oligomers H-Tn-H (T=CH,S, 2<n<12) and their
derivatives have attracted more and more scientist’s attention'"”, because
they have better processing ability than polythiophenes. Especially in the
field of electronic, they have been extensively investigated as building blocks
for the development of novel materials like light-emitting-diode, various

sensors, and coatings of electric prints. However, the performances of their
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memory and storage have been a little reported. Lately, we constructed a new
assembling system in which mono-caboxylized oligothiophene was linked to
n-silicon wafer through alkoxyl silane. It is suggested that the monolayer film
with organized structure might have high data storage ability. Here, we

mainly present the assembling and the characterization of the film.

EXPERIMENTAL

Chemicals and solvents were purchased from Aldrich Chemical Co. and
Tiantai Fine Chemical Industry Co. All solvents were dried and then distilled
before used, unless otherwise noted.

For assembling, TTPCA was firstly synthesized upon the method
reported elsewhere!™.. A silicon wafer was cleaned and treated according to
the classical method to get an oxide layer'™. Then, the silicon wafer was put
in dried toluene containing 0.1M 3-aminopropyltrimethoxysilane to reflux for
5 h at 130°C to form a coupling layer (Cp). Cp/n-Si formed was deal with
sonication in neat toluene, rinsed with acetone and dried in air. At last, a
monolayer of TTPCA was covalently attached to the Cp coupling layer by
refluxing with 0.69 mM TTPCA in dried DMF and THF (v:v = 2:1) for 3
days at 130°C. After cooled, the obtained self-assembled film (TTPCp/n-Si)
was cleaned by sonication in neat DMF/THF (2:1) and was thoroughly rinsed

with acetone and then dried in air.

RESULTS AND DISCUSSION

The formation of self-assembled monolyer is summarized in Scheme 1.
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Scheme 1
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The formation of Cp layer on the n-Si and TTPCp monolayer can be
characterized by the change in advancing contact angle 6,(H,0). It is found
that the 6,(H,0) increased with n-Si (30.6°), Cp/n-Si (47.5%), and TTPCp/n-
Si (49.3°) in turn. This is attributed to different hydrophobic ability of HO-

groups on SiO, layer, NH,CH,CH,CH,- of Cp, and C,H,S(C,H,S),-

terthiophene. XPS can also give a difference between before and after joining
TTPCA to Cp/n-Si. Elements identified by XPS are C(1s), N(1s), O(1s), Si(2p)
for Cp/n-8i and C(1s), N(1s), O(1s), Si(2p), S(2p) for TTPCp/n-Si, here a signal
of element sulphur (S,;) emerges in XPS of TTPCp/n-Si which doesn’t show
up in that of Cp/n-Si. An AFM was employed to investigate the surface
morphology of oxide layer (Fig. 1), Cp layer (Fig. 2) and TTPCp film (Fig. 3)
on the silicon substrate. The results reveal that the Cp layer and TTPCp film
have two-dimensional order in micron grade area. These differences indicate
that the TTPCA was joining to the n-Si wafer, too. The results of SPS (Fig. 4)
reveal that SPV response of TTPCp/n-Si is similar to that of TTPCA in the
scanning range of 450 ~ 300 nm, but, the response intensity at 390 nm is
greatly raised to about 600 folds compared to that of TTPCA. The increase of

SPV response is another proof that the TTPCA was joining to the n-Si wafer.
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FIGURE1. AFMimageofn-Siwafer. FIGURE2. AFM image of Cp/n-Si.
See Color Plate II at the back of this issue. See Color Plate 111 at the back of this issue.
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FIGURE3. AFM image of FIGURE4. SPSof(a) TTPCA, (b)
self-assembled film TTPCp/n-Si. Cp/m-Si, (¢) n-Si wafer, (d) TTPCp/n-Si.
See Color Plate I'V at the back of this issue.
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