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

On: 16 August 2012, At: 08:58

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

Structural Control of
Alkylammonium-Au(dmit), LB

Films
M. Horikiri ®, Y. . Miura ® , R. Azumi ° , K. Ikegami °

, M. Matsumoto ° & M. Sugi

# Department of Functional Chemistry and
Engineering, Faculty of Engineering, Toin University
of Yokohama, Aoba-ku, Yokohama, 225-8502, Japan
b Department of Molecular Engineering, National

Institute of Materials and Chemical Research,
Higashi, Tsukuba, 305-8565, Japan

¢ Physical Science Division, Electrotechnical
Laboratory, Umezono, Tsukuba, 305-8568, Japan

Version of record first published: 24 Sep 2006

To cite this article: M. Horikiri, Y. FE Miura, R. Azumi, K. lkegami, M. Matsumoto &

M. Sugi (2000): Structural Control of Alkylammonium-Au(dmit), LB Films, Molecular
Crystals and Liquid Crystals Science and Technology. Section A. Molecular Crystals and
Liquid Crystals, 343:1, 83-86

To link to this article: http://dx.doi.org/10.1080/10587250008023507

PLEASE SCROLL DOWN FOR ARTICLE



http://www.tandfonline.com/loi/gmcl19
http://dx.doi.org/10.1080/10587250008023507

Downloaded by [University of Haifa Library] at 08:58 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 08:58 16 August 2012

Mol. Cryst. and Lig. Cryst., 2000, Vol. 343, pp. 83-86 © 2000 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

Structural Control of Alkylammonium-Au(dmit),
LB Films

M. HORIKIRI?, Y.E. MIURA?, R. AZUMI®, K. IKEGAMIC,
M. MATSUMOTOP and M. SUGI?

2Department of Functional Chemistry and Engineering, Faculty of Engineering,
Toin University of Yokohama, Aoba-ku, Yokohama, 225-8502, Japan , °Depart-
ment of Molecular Engineering, National Institute of Materials and Chemical
Research, Higashi, Tsukuba, 305-8565, Japan and “Physical Science Division,
Electrotechnical Laboratory, Umezono, Tsukuba, 305-8568, Japan

The structure of conductive LB films based on dioctadecyldimethylammonium-Au(dmit),
(2C,g-Au(dmit),) is studied by introducing into a parameter, “waiting time”, which is defined
as the time between the application of spreading solvent and the onset of compression. The
n-A isotherms and the Brewster angle microscopy suggest that 2C;g-Au(dmit), complex
forms multi-layered films on the water surface, whereas, the in-plane conductivity of the LB
films after anodic oxidation increases with increasing the “waiting time”.

Keywords: Au(dmit),; conductive LB film; in-plane conductivity

INTRODUCTION

Dioctadecyldimethylammonium-Au(dmit), (2C5-Au(dmit),)
complex, whose structure is indicated in the inset of figure 1, is one of
the intriguing candidates for constructing conductive LB films because
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of its high conductivity at room temperature after anodic oxidation ",

Gupta et al. reporied that the aggregation state of Metal(dmit),
complex is sensitive to various subphase conditions”*.,  Among them,
the "waiting time", which is defined as the time between the application
of the spreading solvent and the onset of compression, is an interesting
parameter. We have focused on 2C,;-Au(dmit), complex and
fabricated the LB films with varying the “waiting time”. In this paper,
we report the “time-domain” control of the structure of 2C,;-Au(dmit),
LB films utifizing the film-forming parameter, “waiting time”.

EXPERIMENTAL

The dioctadecyldimethylammonium-Au(dmit), (2C-Au(dmit), )
complex was synthesized following the procedure of Steimecke et al.""
and spread on the water surface using the 1:1 mixture of acetonitrile
and benzene as the solvent.

A KSV-5000 trough was used for = -A isotherm measurement. The
KSV-5000 trough and a homemade trough whose dimension is the
same with that of the KSV-5000 were used for film deposition. The
“waiting time” was varied from 5 minutes up to 120 minutes for both of
the film deposition and of the = -A isotherm measurements. The
morphological studies of the floating films of 2C,;-Au(dmit), complex
were performed using Brewster angle microscopy (BAM). Then the
floating complexes at the water surface were compressed to 25 mN/m
and were transferred onto solid supports by horizontal lifting method.

The as-deposited films were electrochemically oxidized in an aqueous
solution of LiClO,. The details of the sample preparation are in the

previous papers!'M’l.

RESULTS AND DISCUSSION
Figure 1 shows the typical = -A isotherms of 2C,;-Au(dmit), complex
that are observed with various “waiting times”. The area per complex
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at 25 mN/m where the film deposition was carried out is 10A? for a
7 -A isotherm obtained for the “waiting time” of 5 min. The occupied
area is too small if the limiting area of dialkyldimethylammonium(40-
50 A?) is taken into account, suggesting that the complexes form a
multi-layered structure on the water surface. The occupied area of the
complex increases to 16A? for the “waiting time” of 30 min and it
reaches 27 A? for the “waiting time” of 120 min.
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FIG. 1 The =n-A isotherms obtained for 2C-Au(dmit), complex

with “waiting times” of 5 min(---), 30 min(---), 60 min(——), 90

min(—)and 120 min(—=); subphase tempemperature=17 C.

Figure 2 shows the BAM image obtained for 2C ¢-Au(dmit), complex
for the “waiting time” of 5 min during film compression, where the
surface pressure was 0 mN/m. The rate of compression was 0.067 A*
/molecule'min.  The bright parts correspond to the cluster of
complexes, whereas the dark ones may reflect the absence of the films.
The results lead to a picture that the complexes on the water surface are
coagulated and the film has a quasi 3D structure such as a multi-layered
one, immediately after the application of spreading solvent, and then
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FIG.2 The BAM image of the 2C ¢-Au(dmit), complex
during the compression ; subphase temperature=17 “C.
the films would relax to a lower-dimensional structure with the
“waiting time”.

The atomic force microscopy (AFM) revealed that the surface of the
LB films tends to have "lower-dimensional structure” with increasing
the “waiting time". Our preliminary conductivity measurement
indicates that the in-plane conductivity of the films tends to increase
with increasing the "waiting time".
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