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

On: 16 August 2012, At: 12:47

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.

= Molecular Crystals and Liquid
Crystals

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

Preparation and

Properties of Thin Films

of Polysilane Copolymers,
Poly(Dimethylsilylene-Co-
Methyl-n-Propylsilylene)s
Nobutaka Tanigaki ® , Mikiko Yoshida ® , Momoyo

Wada ? , Akira Kaito & Kiyoshi Yase ?

% National Institute of Materials and Chemical
Research, AIST, MITI Tsukuba, Ibaraki, 305-8565,
JAPAN

Version of record first published: 24 Sep 2006

To cite this article: Nobutaka Tanigaki, Mikiko Yoshida, Momoyo Wada, Akira

Kaito & Kiyoshi Yase (2000): Preparation and Properties of Thin Films of Polysilane
Copolymers, Poly(Dimethylsilylene-Co-Methyl-n-Propylsilylene)s, Molecular Crystals
and Liquid Crystals Science and Technology. Section A. Molecular Crystals and Liquid
Crystals, 349:1, 495-498

To link to this article: http://dx.doi.org/10.1080/10587250008024970

PLEASE SCROLL DOWN FOR ARTICLE



http://www.tandfonline.com/loi/gmcl19
http://dx.doi.org/10.1080/10587250008024970

Downloaded by [University of HaifaLibrary] at 12:47 16 August 2012

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

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.



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

Downloaded by [University of Haifa Library] at 12:47 16 August 2012

Mol. Cryst. and Lig. Cryst., 2000, Vol. 349, pp. 495-498 © 2000 OPA (Overseas Publishers Association) N.V.

Reprints availabie directly from the publisher Published by license under the
Photocopying permitted by license only Gordon and Breach Science Publishers imprint.
Printed in Mataysia

Preparation and Properties of Thin Films of
Polysilane Copolymers,
Poly(Dimethylsilylene-Co-Methyl-n-
Propylsilylene)s

NOBUTAKA TANIGAKI, MIKIKO YOSHIDA, MOMOYO WADA,
AKIRA KAITO and KIYOSHI YASE

National Institute of Materials and Chemical Research, AIST, MITI Tsukuba,
Ibaraki 305-8565, JAPAN

Oriented thin films and unoriented thin films of polysilane copolymers, poly(dimethylsi-
lylene-co-methyl-n-propylsilylene)s, were prepared by friction transfer and solution cast
method, and their properties were compared with each other. There were two solid states in
the polysilane copolymers at room temperature. One is the stable phase, which absorbs the
light around 300nm and emits the light at 360nm. Another is the metastable phase, which has
the absorption band around 340nm and the fluorescence at 355nm.
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INTRODUCTION

Polysilanes are promissing mateials for opto-electronic devices. We
have already reported that highly oriented thin films of insoluble
polysilanes. such as poly(dimethylsilylene) (PDMS) and
poly(dicthylsilylene), could be prepared by friction transfer technique
[1-3]. It was found that these films had specific optical propertics.
which were different from powder sample|4]. For example. the peak

in photoluminescence (PL) spectrum of the oriented thin film was
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observed at higher energy than that of powder sample. In this study,
oriented thin films and unoriented thin films of polysilane copolymers,
poly(dimethylsilylene-co-methyl-n-propylsilylene)s, were prepared by
friction transfer and solution cast method, and their properties were
compared with each other.

EXPERIMENTALS

Copolymers were synthesized by Wurtz coupling of the mixture of
two monomers, dimethyldichlorosilane and
methyl-n-propyldichlorosilane, with sodium metal[S]. The
composition of the copolymers were almost same as that of the fed
monomers. Oriented thin films of polysilanes were made by friction
transfer technique[3], as follows. Pellet of polysilane was pressed on
the smooth substrate with constant pressure, and it was slid straight
along an direction on the substrate, whose temperature was controlled.
Then, thin film of polysilane was formed on the substrate. Cast films
were made from the solution of hot tetrachloroethane.

RESULTS AND DISCUSSION

Oriented thin films of the copolymers could be prepared by friction
transfer technique. Especially, copolymers which were mainly
composed of dimethylsilylene units (90%, 80% or 70%) afforded
highly oriented thin films with good quality at lower substrate
temperature than the case of PDMS. Figure 1 shows polarized
absorption spectra of the oriented thin film of a copolymer composed
of 90% dimethylsilylene units and 10% methyl-n-propylsilylene units
(MMMP91), which was prcpared at 180°C. On the other hand the
polysilane copolymers were soluble in tetrachloroethane over 90°C.
and cast films could be prapared {rom the solution. The absorption
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THIN FILMS OF POLYSILANE COPOLYMERS
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FIGURE . Polarized UV spectra of copolymer MMMP91.

497

spectra of the cast films had two absorption peaks. After annealing at

200°C under vacuum, the absorption peak at the lower energy

diminished, and photoluminescence was shifted to lower energy.

Figure 2 reveals the change of absorption spectra of the cast film of
MMMP91 before and after annealing, and the spectrum of the film

friction-transferred at 160°C.
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FIGURE 2. UV spectra of MMMP91.

Figure 3 exhibits the PL spectra of the copolymer

MMMP91 in various states. PL spectra of the oriented thin films were

shifted to the shorter wavelength from those of bulk sample, as was

oberved in PDMS[4].
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FIGURE 3. PL spectra of MMMP91.

Roughly speaking, there were two solid states in the
polysilane copolymer at room temperature. One was the stable phase,
which absorbed light around 300nm and emitted light at 360nm.
Another was the metastable phase, which had an absorption peak
around 340nm and had photoluminescence at 355nm. Two states
co-existed in the as-cast films, but the metastable phase was
irreversibly transformed into the stable phase by annealing. However,
the friction-transferred films were mainly composed of the semi-stable
phase, which were highly ordered and not decreased by annealing.
Almost all of the powder sample consisted of the stable phase.
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