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Abstract

In this paper, we describe a new method to form polymer thin films, in which carbon nanotubes (CNTSs) are homoge-
neously distributed so that they can strengthen the mechanical property of resulting polymer film. To do so, we first
homogeneously mixed CNTs with polymer in a DMF solvent. With the assistance of ultrasonic nebulizer, the poly-
mer/CNT solution was then aerosolized into micro-sized droplets and finally turned into solidified polymer/CNT compo-
site particles by gas-phase drying process. As the results of SEM and TEM analysis, CNTs were found to be homoge-
neously immobilized in the polymer matrix particles due to rapid drying process in the gas phase. For comparison pur-
pose, (i) the polymer/CNTs composite particles prepared by aerosol processing method and (ii) polymer/CNTs sheets
prepared by simple solution-evaporation method were employed to form polymer/CNTs composite thin films using a
hot press. As the result, the aerosol processing of composite particles was found to be a much more effective method
to form homogeneously distributed-CNTs in the polymer matrix thin film.
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Figure 1. Schematic of PMMA/CNT composite particle generation system.
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Figure 2. Pictures of (a) pure PMMA solution, (b, c)
PMMA+CNT solution after initial sonication process,
(d) pure PMMA powder, and (e) PMMA+CNT (1wt%)
powder generated by using an ultrasonic spray
drying process
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Figure 3. (a, b) SEM images of PMMA/CNT composite particles with various resolutions(The inset presents
particle size distribution of generated composite particles with the average size of D,=888+92nm),
(c, d) TEM images of composite particles with various resolutions.
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Figure 4. PMMA/CNT composite thin films prepared by a hot press of powders via. (a) solvent evaporation
method under the drying time of 1 h at 130°C and (b) aerosol processing method. [Experimental
conditions for the hot press were (i) heating time=15 min, (ii) temperature= 150°C, (iii) pressure=50 bar,

and (iv) cooling time=8 min].
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