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Design of Composite Polymer Microapheres
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Basic aspects on the synthesis of composite polymer microspheres have been described from
a surface chemical point of view. In preparing composite polymer particles including inorganic
fine particles as the cores, surface treatments of the seed particles with the hydrophobic molecules,
and electrostatic interaction between the inorganic core particle surface and capsulating polymers
play important roles. Furthermore, a method for preparing organic-inorganic composite particles
based on the heterocoagulation theory has been discribed.
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Table 1 Polybutyl acrylate core-polystyrene
shell emulsion copolymerization recipe,

Folybutyl acrylate seed latex

Butyl acrylate 31 0 wt%
Deicnized water 69.0 wt%
5DS emulsifier 0.4 wi%
KPS initiator 0.25 wt%
Polymearization temp. ’ 70°C
Polymerization time 28 hr
Second stage

Seed latex of polybutyl acrylate 62. 2 wt%
Styrene 19, 2 wt%
Deionized water 18, 7 wt%
KPS initiator 0. 15 wt%
Polymerization temp. 70°C
Polymerization time 7hr
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Fig. I Schematic picture showing the relations
between the polymerization condition and the
resulted composite.
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Fig. 2 Temperature dependences of saturated
adsorption on silica particles (@) and latex
particle (C).
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Fig. 3 Electron micrograph of composite silica-
polystyrene latex system, SPL (—), prepared
by using bare silica particles as the seed.
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Table 2 Typical ingredients used for polymerization of styrene in the presence of silica particles,

Bare silica HPC-corted silica
Samples particles (wt%) particles (wtd) Styrene (mol/l) KPS (mol/i)
SPL () 0.2 — 0, 83 3.8x1078
SPL (HPC) - 0.18; 0. 83 3.6 1073
SL — — 0.83 3.6x1078

Polymerization temperature: 60°C, Polymerization time: 24 hrs
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Fig. 4 Electron micrograph of composite silica-
polystyrene latex system, SPL {(HPC), pre-
pared by using HPC-coated silica particles
as the seed.
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Table 3 Polymerization of MMA
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) Fraction
Ing;%g;uc {-potential {mV) Initiator Capsulating L | Conversion (%)
polymer alex polymer
a;Alea +48 AIBA+2HCI 0.32 0.68 13.4
a-AlOs +48 KPS 1,00 0,00 10.0
510, — 47 AlBA-2HCI 0.95 0.05 10.7
Si0g — 47 KPS 0.09 0.91 11.3
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Fig. 7 Optical micrographs showing the heteroccagulates prepared at the

different particle number ratio; (A

Fig. 8 Scanning electron micrograph of one
composite particle prepared at particle number
ratio=:300/1.
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