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

On: 13 August 2012, At: 20:46

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

Publication details, including instructions for authors and
subscription information:
http://www.tandfonline.com/loi/gmcl20

Synthesis of Novel Organic-Inorganic
Self-Organized Compounds Containing
Quaternary Ammonium lons and its
Structural Characterization

Satoshi Kano 2 ¢, Kenjiro Teshima ® ¢, Masahiro Rikukawa ® ¢ &
Kohei Sanui ®

& Department of Chemistry, Sophia University, 7-1 Kioi-cho,
Chiyoda-ku, Tokyo, 102-8554, Japan

b Department of Photo-Optical Engineering, Tokyo Institue of
Polytechnics, 1583, liyama, Atsugi-shi, Kanagawa, 243-0297,
Japan

¢ CREST, Japan Science and Technology Corporation (JST), 4-1-8,
Hon-Cho, Kawaguchi-shi, Saitama, 332-0012, Japan

Version of record first published: 18 Oct 2010

To cite this article: Satoshi Kano, Kenjiro Teshima, Masahiro Rikukawa & Kohei Sanui (2002):
Synthesis of Novel Organic-Inorganic Self-Organized Compounds Containing Quaternary Ammonium
lons and its Structural Characterization, Molecular Crystals and Liquid Crystals, 376:1, 83-88

To link to this article: http://dx.doi.org/10.1080/713738429

PLEASE SCROLL DOWN FOR ARTICLE

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,



http://www.tandfonline.com/loi/gmcl20
http://dx.doi.org/10.1080/713738429
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [University of Haifa Library] at 20:46 13 August 2012

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 20:46 13 August 2012

Mol. Cryst. Liq. Cryst., Vol. 376, pp. 83-88 * & Fp

Copyright © 2002 Taylor & Francis go Yy\i

1058-725X/02 $12.00 + .00 < c
P &

Synthesis of Novel Organic-Inorganic
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Ammonium Ions and its Structural
Characterization
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Organic-inorganic layered perovskite compounds described
by (RNH;3):MX, [R: alkyl group, M: divalent metals, X:
halogen ] were reported to form self-organized
quantum-well structures. In this study, we aimed to
synthesize novel organic-inorganic self-organized
compounds with quaternary ammonium ions instead of
primary alkylammonium ions. New compounds,
[(C12H25)2(CH3)2N]PbB1’2 (DLDMPbBl‘) and
[(C12H25)2(CH;3),N]PbI, (DLDMPbI) were synthesized, and
the structural characterizations were performed on X-ray
diffraction and optical measurements. The absorption
peaks of these compounds showed higher photon energy
than those of conventional layered perovskite compounds
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with primary alkylammonium ions. This result indicated
that novel quantum confinement structures were constructed
with the DLDMPbBr and DLDMPbI.

Keywords Organic-inorganic  hybrid; Perovskite;
Quantum  confinement  structure; Low  dimensional
compounds; Excitons

INTRODUCTION

Organic-inorganic layered perovskite compounds,
described by (RNH3);MX; [R: alkyl group, M: divalent
metals, X: halogen ], self-organize quantum-well structures
where MX¢ octahedra form inorganic well layers and are
sandwiched between organic barrier layers. These
compounds show interesting optical properties caused by the
quantum confinement effect owing to the difference of the
band gap energy between the inorganic well layers and
organic barrier layers [1-8] . In these compounds, the
dimension of the semiconductor inorganic region can be
controlled by changing organic cations [9, 10]. However,
there are only a few reports about layered perovskite
compounds, except for primary ammonium ions as organic
cations. In this study, we used quaternary ammonium ions
such as dilauryldimethylammonium ion [(C;2H25)2(CH3)2N"]
instead of primary ammonium ions in order to synthesize
novel organic-inorganic  self-organized  compounds.
Structural characterizations and optical properties of the
products were compared to those of layered perovskite
compounds with alkylammonium ions.
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EXPERIMENTAL

DLDMPbBr was prepared by the recrystallization from
an N-methyl-2-pyrrolidone solution containing
stoichiometric amount of (C;;Hjs5)2(CH;3);NBr and PbBr,.
DLDMPbI was also obtained by the recrystallization from a
dimethylsulfoxide (DMSO) solution of (C;2H35)2(CH;3),NI
and Pbl,. The compositions of DLDMPbBr and DLDMPbI
were estimated by elemental analyses. Spin-coated films
of the compounds were prepared from the chloroform
solution for DLDMPbBr and a mixed solution of acetone
and DMSO for DLDMPbI, respectively. The structural
characterizations of the products and spin-coated films were
performed by X-ray diffraction measurements (Rigaku Rint
2000). Absorption spectra of the spin-coated films were
performed on a UV-Vis spectrometer (SHIMADZU
UV3100PC).

RESULTS AND DISCCUSSION

XRD patterns of DLDMPbBr and DLDMPbI powder are
shown in Figure 1. These compounds exhibited a number
of clear defined (00l) Brugg reflections. This result
indicates that DLDMPbBr and DLDMPbI form layered
structure with interlayer of 35.3 A.

XRD patterns of DLDMPbBr and DLDMPbI
spin-coated films are shown in Figure 2. The spin-coated
film of DLDMPbBr showed higher order reflections based
on the interlayer-spacing of 34.0 A. DLDMPbI was also
observed high order reflections of interlayer of 32.7 A.
These results suggest that the spin-coated films also have
layered polycrystalline structures as well as the powder.
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FIGURE 1 XRD patterns of DLDMPbBr(a) and
DLDMPbI(b) powder.
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FIGURE 2 XRD patterns of DLDMPbBr(a) and
DLDMPbI(b) spin-coated films.

Figure 3 shows the UV-Vis absorption spectra of
DLDMPbBr DLDMPbI spin-coated films. The films
showed absorption peak at around 352 nm for DLDMPbBr
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and at - 438 nm for DLDMPbI, respectively. These
absorption peaks exhibited higher photon energy than those
of conventional layered perovskite compounds with primary
monoalkylammonium ions (i.e. at 396 nm for PbBr systems
and at 524 nm for Pbl systems) [11].
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FIGURE 3 Absorption spectra of DLDMPbBr(a)
and DLDMPbI(b) spin-coated films.

These results suggest that the inorganic layers of the
products have different structures from conventional layered
perovskite structures. The different arrangements of PbXs
octahedra in the inorganic layers seems to cause the blue
shift in the absorption spectra.

CONCLUSION

The DLDMPbBr and DLDMPbI have high regularity
and peculiar layered structures that have unique optical
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properties. These compounds also showed high
self-organized properties and high solubilities in common
organic solvents to prepare spin-coating films.
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