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Figure 1 SEM images of PS hollow spheres (a) and PDVB/PS
crosslinking hollow spheres (b). The insets are the corresponding TEM
images, scale bar: 200 nm. (c) FTIR spectrum of PDVB/PS crosslinking
hollow spheres.
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Figure 2 SEM images of Janus particles at different polymerization
times: (a) 0 h; (b) 6 h; (¢) 18 h; (d) 24 h. Scale bar: 500 nm. (e) FTIR
spectrum of the SiO,@PDVB/PS Janus particle. (f) Janus particle
element mapping (color online).
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Figure 3 SEM (a;—c,) and TEM (a,—c,) images of Janus particles at
different ratios of monomer and seed particles. (a) MPS:PDVB/PS=1:1;
(b) MPS:PDVB/PS=5:6; (c) MPS:PDVB/PS=2:3. Scale bar: 200 nm.
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Figure 4 Thermal gravimetric analysis of the samples. The inset
displays the mass ratio of organic and inorganic components in different
samples (color online).
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Scheme 1 Reaction scheme of monomer MPS (color online).
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Figure 5 SEM (a,—d,) and TEM (a,—d,) images of Janus particles at
different amount of ammonia. (a) 0 mL; (b) 0.5 mL; (c) 1 mL; (d) 3 mL.
Scale bar: 200 nm.
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Preparation and topological structure regulation of PDVB/PS@SiO,
Janus nanoparticles

Shufei Wei, Hengqgian Jin, Xinping Zhang*, Aihua He'

Shandong Provincial Key Laboratory of Olefin Catalysis and Polymerization, Key Laboratory of Rubber-Plastics of Ministry of Education, School of
Polymer Science and Engineering, Qingdao University of Science and Technology, Qingdao 266042, China
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Abstract: Janus particles with chemical asymmetric center, definite spatial partition and anisotropy, unique amphiphilic
and dual functional properties, have attracted much attention. Herein, a variety of organic/inorganic hybrid
SiO,@PDVB/PS Janus particles with varied compositions and structures were prepared by a combination of seed
emulsion polymerization and phase separation. Snowman-like SiO,@PDVB/PS Janus particles were obtained and the
structure and morphology were regulated by changing the feeding ratio of raw materials. The formation mechanism of
the Janus particles was clarified via the real-time tracking analysis of the reaction evolution process: in the initial
reaction stage, the shell of the seed hollow sphere was swelled by the silane coupling agent 3-methacryloxypropyl-
trimethoxysilane (MPS) that further polymerized to form polymer MPS (PMPS), which induced the process of phase
separation. Then, the hydrolytic condensation of PMPS further promoted the phase separation process. In addition, the
Janus particles with various topological morphologies were effectively prepared by adjusting the pH value in the sol-gel
process of MPS.

Keywords: nanoparticles, structural regulation, organic/inorganic hybrid, emulsion polymerization
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