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Fabrication and Organic Gas Response Characteristics
of the Copolymer LB Films
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( Hoon-Kyu Shin, Yong-Sung Choi, Jeong-Soo Chang, Young-Soo Kwon )
Abstract

The use of preformed copolymers and their cross-linking have been attempted in order to
improve the intrinsic fragility of monolayers and Langmuir-Blodgett (LB) films and to make their
technological applications. It has shown that an imidization followed a polyion-complexation can
stabilize the LB films against heat and solvents. And, when the polymer structure was properly .
designed, concurrent removal of the alkyl tails together with imide formation could be accomplished.

In this paper, the monolayers of the polymers which were polyion—complexed with PAA at the
air-water interface can be transferred onto solid substrates such as porous fluorocarbon membranes
filter and quartz crystal microbalance. The properties of the monolayers and the LB films will be
discussed by n-A isotherms, FT-IR, DSC, deposition ratio, QCM, and SEM. In addition, it was
attempted to investigate the response characteristics of polymer LB films to the organic gases by
the use of QCM.
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Fig. 1. Molecular structure of copolymer.
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Table 1. Thermal properties of copolymers.

Degradation . “

. R . S Residue |
Copolymers Tl }tmp. (G 4p] [

5% | 20% | 40%- C o)

loss ¢ loss | loss
CiMA- VE: 43 183 | 223 252 49
CixMA-VE; 43 220 | 255 279 1.7
2CMA-VE.| 46 179 1 300 361 2.2
CPCMA-VE,] 47 7165 | 293 358 3.2
CilTA VEy 35 195 202 304 18
CiITA-VE: 42 156 | 219 2T 0.0

aDetermined from  DSC curves measured on DuPont 910
differential scanning calorimeter with a heating rate of
107 /min under nitrogen atmosphere.

b:Determined rom  TGA curves measured on DuPont 951

thermogravimelric analyzer with a heating rate of 10T

min under nitrogen atmosphere.
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Fig. 2. n-A isotherms of copolymers (2C1sMA
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Other Common condition: Spreadng Solution: chloroform

Drying period: 10 min. ‘Temp: Ambient temp.
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A: IR spectralKBr disc) of copolymers
B: Transmission FT-IR spectra of copolvmer/PAA LB

films (15%2 lavers) on a Cal’: plate.
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Fig. 4. FT-IR spectra of copolymer LB films
on CaF. substrate.
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(c) CisITA-VE; 2 layers.

g0 DONGA
(d) Ci1sITA-VE; 6 layers.
1. Fluorocarbon % HE Yol 3 ¥ LB
wto] SEM AF#A
SEM photograph of LB films on
fluorocarbon membrane filters.
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