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Fig. 1 The TEM photographs of new-made PBA/PS core-shell particles (a) and observed after 18 months (b)
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Fig. 2 The time-conversion curve of the monomers in BA/St svstem
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Table 1 The influences of the way of monomer 1I* feeding

The condition TMPTMA in Gel effi-  Average

Yield
Sample of menomer  monomer [I ciency  particle  PDI
I (g) (%) (%)  size(nm)
A Starved 0.92 93.4 97.5 43.2  0.0019
B Non-starved 0.92 91.7 93.8 39.8 0.078
C Non-starved 0 92.0 62.3 40.7  0.094
D* Starved 0.92 94.8 92.8 40.1  0.074
E° Starved 0.92 94.1 95.2 376 0.112

* MMA was taken as monomer II;
b " The amounts of SDS {wi% to whole monomers) in sample D and E are

4.6% and 5.5% , respectively,
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Scheme 1 The reaction mechanism of monomer [I
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Fig. 3 The TEM photographs of PBA/PMMA particles obtained under starved condition (a), non-starved condition in the presence of TMPTMA (b)

and non-starved condition in the absence of TMPTMA (c), respectively
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Table 2 The mechanical properties of PA6 filled with various inorganic
particles
Tensile strength Tensile modulus Flexural modulus Impact strength
(MPa)  ( x10°)(MPa) { x 10°)(MPa) (J/m)

A 83.9 3.08 2.62 26.0
B 80.9 4.26 2.713 34.1
C 81.9 4.84 2.86 34.5

A: PAG; B: PAG with 5 wt% PBA/PMMA; C: PAG with 5 wt% PBA/
PMMA and 2 wt% montmorillonite
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Fig. 4 PBA/PMMA particles dispersed in PA6 matrix
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PREPARATION AND APPLICATION OF CROSSLINKED CORE-SHELL PBA/PS
AND PBA/PMMA NANOPARTICLES

ZENG Zhong, YU Jian, GUO Zhaoxia, XU Han, LI Ying
( Institute of Polymer Seience and Engineering, Department of Chemical Engineering , School of Materials Science and Engineering
Tsinghue University . Befing  100084)

Abstract  Crosslinked core-shell poly(butyl acrylate }/polystyrene ( PBA/PS) and poly(butyl acrylate }/poly-
( methyl methacrylate) { PBA/PMMA ) nanoparticles were preparation via seeded emulsion polymerization. High
crosslinked structure formed in both the core and the shell due to using crosslinking agent, which prevented the
migration of hydrophobic PS shell to the inside of particles. There were covalent bonds on the interfaces between the
cores and the shells in both particles. The average particle sizes were 40 ~ 50 nm, and the size distributions were
narrow . The kinetics was investigated . Well-defined core-shell structure and narrow particle sige distribution could be
achieved under starved conditios of monomer [ feeding. Furthermore, PBA/PMMA particles were filled in nylon 6
malrix and increased the tensile modulus and impact strength by 38% and 31 % , respectively.

Key words Seeded emulsion polymerization, Crosslink, Core-shell, Starved



