
This article was downloaded by: [University of Haifa Library]
On: 20 August 2012, At: 10:45
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

Electric Properties of the IMI-
O Polymer Complexed in Metal
Ion
Sang-Burm Jung a , Seung-Yeop Yoo a , Jae-Chul Park
b & Young-Soo Kwon a
a Department of Electrical Engineering, Dong-A
University, Pusan, 604-714, South Korea
b Department of Electronics, Yeungjin Junior
College, Taegu, 702-020, South Korea

Version of record first published: 04 Oct 2006

To cite this article: Sang-Burm Jung, Seung-Yeop Yoo, Jae-Chul Park & Young-Soo
Kwon (1998): Electric Properties of the IMI-O Polymer Complexed in Metal Ion,
Molecular Crystals and Liquid Crystals Science and Technology. Section A. Molecular
Crystals and Liquid Crystals, 316:1, 317-320

To link to this article:  http://dx.doi.org/10.1080/10587259808044518

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/10.1080/10587259808044518
http://www.tandfonline.com/page/terms-and-conditions
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.

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
H

ai
fa

 L
ib

ra
ry

] 
at

 1
0:

45
 2

0 
A

ug
us

t 2
01

2 



Mol. Cryst. Liq. Crysr., 1998, Vol. 316, pp. 317-320 
Reprints available directly from the publisher 
Photocopying permitted by license only 

0 1998 OPA (Overseas Publishers Association) N.V. 
Published by license under 

the Gordon and Breach Science 
Publishers imprint. 

Printed in India. 

Electric Properties of the IMI-0 Polymer Complexed in Metal Ion 

SANG-BUM JUNG', SEUNG-YEOP YOO', JAE-CHUL PARKb, and 

'Department of Electrical Engineering, Dong-A University, Pusan 604-7 14, 
South Korea; bDepartment of Electronics, Yeungjin Junior College, Taegu 
702-020, South Korea 

YOUNG-SO0 KWON' 

Poly(N-(2-4-imidazolyl) ethyl) maleimide-alt- 1 -0ctadecene (MI-0) 
polymer which can complex metal ion, was used to confirm the possibility 
of molecular device made by Langmuir-Blodgett method. 
Metal/Insulator/Metal (MIM) device was fabricated for investigating electric 
properties of LB film which was complex with metal ion. In the n-A 
isotherm, the surface pressures at collapse point are different as to the 
molecular weight of metal ions respectively. The current of LB films which 
were complex with metal ion had a difference as to the kinds of metal ion. 

Keyword: polymer; complex; metal ion; electric property 

INTRODUCTION 

The thin film technique using of organic molecular will be required for the 

sake of 'nanotechnology'. The hgrnuir-Blodgett (LB) technique has some 

useful merits of uniform orientation, arrangement, and thickness control at 

molecular order as compared with other thin film techniques. Using these 

merits, so many researches are developed in the various area, such as sensors, 

electrolunminescence, molecular electronic devices"]. 
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318 S.-B. JUNG et (11. 

Therefore, it is expected the change of electric properties LB film 

according to the kinds of metal ions complex[21. In this study, the n -A  

isotherms of monolayer and the deposition state of LB films are investigated 

for the various metal ions. And we fabricates MIM device and measures I-V 

characteristics for analyze electric properties. 

EXPERIMENTAL 

The material used in this study was poly(N-(2-4-imidazolyl) ethyl) 

maleimide-alt- 1 -0ctadecene (IMI-0) polymer which was synthesized by 

reaction of poly(maleic anhydride-alt-1-octadecene) with histamine. And the 

molecular structure is shown in Fig. 1. The LB films were transferred onto 

the substrate using by moving wall type trough (NL-LB200-MWC), as 1, 3, 

5 ,  and 7 layers of Y-type. The MIM structure such as AVA1203LB filmdA1 

was fabricated to measure electric 

r+- 7 - n - c ; ( , G e  
properties of LB film which was o=L+ C,& 

A IMI-0 

complex with various kinds of metal 

ions. DC power supply and Keithly 

6517 electrometer was used to 

measure the cment-voltage FIGURE 1 Molecular structure of 
characteristics. 

% 

IMI-0 polymer. 

RESULTS AND DISCUSSION 

The solution of IMI-0 polymer was spread on pure water and subphase 

containing metal ions. The metal ions for this study were Fe3+, K+, Mg2+. 

Figure 2 shows n-A isotherms of IMI-0 polymer which were complex 

with metal ions. 
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FIGURE 2 A -A isotherms of IMI-0 polymer. 

The monolayers show high stability up to the surface pressure of 

35 - 50 [mN/m]. The monolayers of IMI-0 on subphase containing metal 

ions show almost the same pattern as those on pure water. However, the 

surface pressures at collapse point were observed to have different between 

pure water and subphase containing metal ions. It is thought that these 

phenomena were occurred due to the molecular weight of metal ions. 
M -  The conductivities for various 

subphase didn't represent the 

apparent difference at ohmic region 

(Fig. 3). But the currents through 40 - 
LB films were distinguished at non- 

ohmic region as to the kinds of 

metal ions complex. The amplitudes 

of current density were as following; 

Fe3+>Mg2+>K+. 

p w K* Mg'* Fe" 
Metal ions 

FIGURE 3 I-V characteristics for 
subphase of metal ions 
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320 S.-B. JUNG et ul. 

This amplitudes were different to the electron affinity of metal which is one 

of the important parameters in electrical properties. But the results obtained 

by XPS which can investigate the quantity of metal ion concentration 

incorporated into the LB films have the similarity with that order. Therefore, 

it is thought that the quantity of metal ion complex with LB films effect on 

the electrical properties. 

CONCLUSION 

The electric properties of IM-0 LB film which can be complex with various 

metal ions were investigated. And the experimental results were as 

following ; 

1) In the x-A isotherms of IMI-0 polymer, the surface pressure at 

collapse point have a difference due to the molecular weight of metal 

ions which were complex. 

2) The current for LB films with different metal ion were dependent on the 
quantity complex with the interaction between metal ion and IMI-0 

polymer 
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