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

On: 16 August 2012, At: 12:48

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

Photorefractivity of the
Blend Based on Poly(N-
Vinylcarbazole) and Azo Dye-

Functionalized Polymer

Jong-Woo Lee ® & Jung-Ki Park ?

% Dept. of Chem. Eng., KAIST, Kusong-dong, Yusong-
gu, Taejon, 305-701, Korea

Version of record first published: 24 Sep 2006

To cite this article: Jong-Woo Lee & Jung-Ki Park (2000): Photorefractivity of the
Blend Based on Poly(N-Vinylcarbazole) and Azo Dye-Functionalized Polymer, Molecular
Crystals and Liquid Crystals Science and Technology. Section A. Molecular Crystals and
Liquid Crystals, 349:1, 131-134

To link to this article: http://dx.doi.org/10.1080/10587250008024883

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,



http://www.tandfonline.com/loi/gmcl19
http://dx.doi.org/10.1080/10587250008024883
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [University of Haifa Library] at 12:48 16 August 2012

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 12:48 16 August 2012

Mol, Cryst. Lig. Cryst., 2000, Vol. 349, pp. 131-134 © 2000 OPA (O Publishers A iation) 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

Photorefractivity of the Blend Based on
Poly(N-Vinylcarbazole) and Azo
Dye-Functionalized Polymer

JONG-WOO LEE and JUNG-KI PARK

Dept. of Chem. Eng., KAIST, Kusong-dong, Yusong-gu, Taejon, 305-701 Korea

Photorefractive polymers based on the blend of poly(N-vinylcarbazole) and azo dye-func-
tionalized nonlinear optical polymer were prepared for the enhancement of phase stability in
a photorefractive system. Polymer blends with homogeneous phase showed increased gain
coefficient with increase in the content of azo dye groups, charge generator and plasticizer in
the blend.

Keywords: photorefractive polymer blend; photoconducting polymer; nonlinear optical pol-
ymer

INTRODUCTION

A polymeric material can potentially be made photorefractive either by
doping guest molecules into the polymer(composite polymer system)'"* or
by incorporating several functional groups directly into the polymer(fully
functionalized polymer system)'’!. It is generally understood that
composite polymer systems have the problems associated with the inherent
metastability of doped small molecules, and the photorefractivity of fully

functionalized polymer systems cannot be easily optimized.
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In this study, we investigated the photorefractive performance of new
photorefractive polymer systems based on the blend of poly(N-vinyl
carbazole)(PVK) and azo dye-functionalized nonlinear optical
polymer(NLOP) which was expected to enhance the phase stability and

performance reproducibility with time.

EXPERIMENTAL

NLOP was synthesized by copolymerization of methylmethacrylate and the
nodified methylmethacrylate monomer with a substituent of containing
Disperse Red 1 (DR1) according to published methods* with
modifications. Several concentrations of NLOP, Buckminsterfullerene(C,,)
and N-ethylcarbazole(ECZ) were added to PVK and the mixture was
dissolved in chlorobenzene. The material was sandwiched between two
indium tin oxide (ITO) coated glasses and hot pressed. Samples with
thickness between 50 and 60um could be produced by polyimide spacer
layer. The photorefractive properties of these systems were determined by
two beam coupling experiment.””! A diode laser with A=670nm was used as

the light source which was split into two beams with equal intensity.

RESULTS AND DISCUSSION

The structural evaluation of NLOP was made by 'H NMR spectra given in
Figure 1. The peak for the methylene proton (d’) of -CH,CH,0CO-
appeared at 3= 4.23ppm, which indicates the substitution of DR1. The peak
for the solvent (CDCl, v ) appeared at 6= 7.26ppm.



Downloaded by [University of Haifa Library] at 12:48 16 August 2012

PHOTOREFRACTIVITY OF THE BLEND 133

b+f
atcth
ab
CHiCHy
¢
el enenct fon
af vy g af By cn,oagcn,f
d h Mg

ppm

FIGURE 1 'H NMR spectrum of NLOP

In order to compare the phase stability of photorefractive polymer blend
and composite system, the optical microscopic images of photorefractive
polymers based on the blend containing PVK, NLOP, C,, and ECZ and
photorefractive polymer composites containing PVK, DR1, C, and ECZ

were investigated.

FIGURE 2 Optical microscopic image of (a) composite and (b) blend
( —: 100um)
As shown in Figure 2, the phase separation of DR1 molecules in the
photorefractive polymer composite was observed while the homogeneous

optical microscopic image was obtained for the photorefractive polymer
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blend. This may be attributed to the crystalline-free structure of the
nonlinear optical polymer.

Figure 3 shows the gain coefficient of photorefractive polymer blend
s a function of NLOP, C,, and ECZ content. Extemal electric filed
strength was around 10V/um. Optical gain of photorefractive polymer
blend was found to increase with increasing the NLOP, C,, and ECZ
content in the blend. This seems to be closely related to the enhancement of
the electro-optic effect, space charge field, and poling efficiency.

M 5 EE

'FIGURE 3 Optical gain of photorefractive blend with (2)NLOP (b)C,,
(c)ECZ
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