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Fabrication of functional nanoparticles by layer-by-layer self-assembly method
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Abstract TiO, thin films consisting of positively charged poly (diallyldimethylammonium chloride) (PDDA) and negatively
charged titanium (IV) bis (ammonium lactato) dihydroxide (TALH) were successfully fabricated on a poly (methyl
methacrylate) (PMMA) by layer-by-layer (LBL) self-assembly method. By the measurement of quartz crystal microbalance
(QCM), it was found that as the solution pH of TALH decreased, the deposition volume of TALH increased and the
thickness of (PDDA/TALH) thin film coated on the surface of PMMA particles increased. The PMMA particles coated
with the coating sequence of (PDDA/TALH)n showed the variation of color changes as a function of the number of
bilayer. The number of bilayer (n) of (PDDA/TALH) thin films was 10 and 20, the values of a* and b* decreased from
those of PMMA particles without coating films and the color changes was shifted to green and blue direction in the a*, b*
chromaticity diagram. And then, the number of n increased to 30 and 40, the values of a* and b* increased and the color
changes was shifted to red and yellow direction, respectively. Finally the PMMA particles coated with (PDDA/TALH);,
thin film showed a little same value of a* and b* with the PMMA particles without (PDDA/TALH) thin film.
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Fig. 1. Molecular structures of (a) poly (diallyldimethylammo-
nium chloride) (PDDA) and (b) titanium (IV) bis (ammonium
lactato) dihydroxide (TALH).
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Fig. 2. Frequency shifts of TALH solution adjusted to (a) pH
5.5, (b) pH 4.5 and (c) pH 2.5.
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Fig. 4. FE-SEM images of PMMA particles coated with or without a (PDDA/TALH),, thin film as a function of the pH of TALH
solution: (a) PMMA, (b) pH 5.5 and (c) pH 4.5 and (d) pH 2.5.
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Fig. 5. FE-SEM images of PMMA particles coated with or without a (PDDA/TALH)n thin films as a function of a number of
bilayer: (a) PMMA, (b) n= 10, (c) n=20, (d) n=30, (e¢) n=40 and (f) n=50.
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Fig. 6. Particle size increase as a function of the bilayer number
of (PDDA/TALH)n thin films.
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Fig. 7. Variation of a* and b* of PMMA particles coated with
(PDDA/TALH)n thin films as a function of a bilayer number:
n=0, 10, 20, 30, 40 and 50.
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