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Because of high whiteness, brightness, and refractive index (2.5 — 2.7 at 599 nm), titanium dioxide
(TiOz2) particles have been widely used as a white pigment in water-based paint and printing,
pharmaceutical and cosmetic industries. Among those, inkjet printing technology has recently attracted
much attention due to the advantages of high resolution, low pollution, quick response, and low energy
consumption. However, the main limitation to the efficient use of TiO; is that it aggregates during the film
drying process, reducing the light scattering efficiency. One promising solution is to keep it separate by
forming a polymeric shell around the TiO2, which prevents agglomeration of the TiO; core and increases
the dispersion stability. In the present studies, the emulsion polymerization technique has prepared various
organic-inorganic hybrid submicron-sized particles with a high reflection and hiding power.

The emulsion polymerization behavior of vinyl monomer 2-vinylnaphthalene (2-VNp) was studied and
compared with styrene and methyl methacrylate. In addition, the particle nucleation mechanism of 2-VNp
was studied and revealed that micellar entry of an oligoradical formed in water is the nucleation
mechanism. The dispersion method of dried TiO; particles into aqueous media was studied using a
polymeric dispersant, poly(isobutylene-alf-maleic acid) (ISBAM-600) through ultra-sonication, paints
shaker, and pot mill rotator methods, and the dispersion conditions were optimized. The TiO: particles
dispersed in water were directly encapsulated by the two-step emulsion copolymerizations of acrylates at
various experimental conditions. A key point in the present polymerization, which successfully formed the
core-shell structure, is that above Typso (clouding temperature, Topso = 47 °C) of a thermoresponsive
polymerizable nonionic surfactant NE-10 molecules precipitated to adsorb and deposit onto the TiO»
surface, and provides polymerizable double bonds are located on the TiO: surface which increases the
compatibility of the TiO; surface with the oligoradical produced in water. The factors which affect the
encapsulation efficiency are the monomer and initiator species, NE-10 concentration, and SDS. The
encapsulation efficiency of more than 90 % was achieved at about 1.4-2.5 mg of NE-10 to 1.0 g of TiO..
Different types of multilayered particles consisting of TiOz2 and polymers were prepared, and their
reflectance and dispersion stability were also studied as inkjet inks. The reflection and hiding power of the
inks printed on a polyethylene terephthalate (PET) film were measured, and the encapsulated TiO; particles
with PMMA and PMMA/PSt showed much higher brightness than the bare TiO; particles. In addition, the
dispersion stability of the encapsulated TiO; increases compared to the bare TiO; dispersion.
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