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ABSTRACT : The distribution of particles, in the mixture of poly(ethyl acrylate-co-t-butyl acrylate) (PEB)
emulsion polymer and silica nanoparticles, was determined mainly depending on the pH of the mixture. The weak
mterfacial interaction was responsible for the severe coagulation of silica particles and the irregular dispersion for
these nanocomposites. Methacryloxypropyltrimethoxysilane (MPS) was used to modify both the polymer and the
silica. The nanocomposites which were prepared with these modified components had finer dispersion of silica
nanoparticles and core-shell morphology due to the strong interfacial interaction. The strong hydrogen bonds
were identified for these nanocomposites with FT-IR. The nanocomposites having strong interfacial interaction
showed the increased glass transition temperature, the decreased AC,, and the increased decomposition tem-
perature of the polymer chains.

Keywords : nanocomposite, interface, modification, silica, core-shell.
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Table 1. Composition of the Polymer/Silica Nanocom-
posites

Silica ~ MPS

Sample’ Wi%)  (mol%) Preparation
EP-5(0) 0 0 Emulsion polymer
EP-S(10) 10 0 Emulsion polymer
EP-S(20) 20 0 Emulsion polymer
PM(3)-S(0) 0 2.5  Modified polymer with MPS
PM (6)-S(0) ] 6.3  Modified polymer with MPS
PM (3)-S(10) 10 25  Modified polymer with MPS
PM(6)-S(20) 20 6.3 Modified polymer with MPS
P-M(3)S(10} 10 2.5 Modified silica with MPS
P-M(6)S(20) 20 6.3 Modified silica with MPS

“P, PM, P, MS, and S stand for emulsion polymer, modified polymer, PEB,
modified silica, and silica, respectively. The number in the parenthesis
shows the composition of the corresponding component.
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Figure 1. Zeta potentials of nanocomposite and its components as
a function of pH. @ : EP-S(20), M : EP-S(0), and A : colloidal
silica.
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Figure 2. TEM micrographs of nanocomposite solutions. (a) EP-
S(10) (pH=2), (b) EP-S(10) (pH=10), (¢) PM(3)-S(10), and (d)
P-M(3)S(10).
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Figure 3. FT-IR spectra of silica modified with MPS. (a) MPS-
modified silica and (b) colloidal silica.
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Figure 4. TEM micrographs of nanocomposite films. (a) EP-S(10), (b) EP-S(20), (c) PM(3)-S(10), (d) PM(6)-S(20), (e) P-M(3)S(10),

and (f) P-M(6)S(20).
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Figure 5. ATR-IR spectra of nanocomposites. (a) EP-S(20),
‘b) PM(6)-S(20), and (c) P-M(6)S(20).
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Figure 6. ATR-IR subtractive spectra of nanocomposites, (a)
3P-S(20), (b) PM(6)-S(20), and (c) P-M(6)S(20).
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Table 2. Variation in 7; and AC, for the Various
Nanocomposites

Sample (mf(gl (pgi)n 0 ACX10° (J/g)
EP-S(0) 26.5 3.0
EP-S(20) 26.7 2.9
PM(6)-S(0) 16 3.0
PM(6)-S(20) 23.8 1.0
P-M(6)S(0) 20 3.0
P-M(6)S(20) 26.5 1.0
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Figure 7. Thermal degradation curves of nanocomposites. (a) P-
M(6)S(20), (b) PM(6)-S(20), (c) EP-S{20), and {d) PEB.
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