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Figure 1 Schematic of the synthesis of composite functional hollow spheres
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Figure 2 (a) SEM and (b) TEM images of titania hollow spheres[sg] i (¢) SEM image of porous titania
hollow spheresmj ; (d) TEM image of P ANi/silica composite hollow spheres[34]
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Figure 3 SEM images of responsive samples: (a) hollow titania spheres opal™!; (b) oblate titania opal™”’
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Figure 4 Schematics of two representative templates: (a) virus-like: (b) sandwichlike: (¢) SEM image of

surface-pillared titania hollow sphere!'; (d) cross-section TEM image of double-shelled titania hollow spheres "’
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Figure > Schemes of Janus particles with various shapes
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Figure 6 Synthesis of Janus particles by biphasic grafting at a Pickering emulsion interfacel”
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Figure 7 Janus particles with asymmetric shapes: (a) mushroom-like: (b) with a cap grown on the corona side:

(¢) dimer-like; (d) flower-like ™"
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Figure 8 SEM and insert TEM images of Si02/PS Janus (a) before and (b) after etchingm]
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Figure 9 SEM and insert TEM images of various Janus hollow particles: (a) Si0:/PS: (b) TiO2/PS: (¢) Fes 0./pst™
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Figure 10 (a) SEM and insert TEM images of inorganic Janus hollow spheres; (b) the toluene-water emulsion was

added to the chromatography stacked with Janus hollow spheres; (¢) water eluted while toluene was absorbed!™
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Figure 11 (a) SEM image of inorganic Janus nanosheets: (b-d) 0il/water separation from the

emulsion stabilized with the Janus nanosheets!”

B 12 Janus 3% SEM & F . (a) TiO2/PS: (b) PANi/PS™
Figure 12 SEM images of (a) TiO2/PS and (b) PANi/PS Janus nanorings[“]
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Figure 13 13 UFO-like Janus particles!™
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Figure 14 (a) TEM image of mesoporous silica nanotube;: (b) SEM image of mesoporous silica nanofiber arrays'"
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Figure 15 PP/silica porous composite membrane: (a) optical image; (b) cross~section TEM image (5]
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Polymer Composites Micro-Process

ZHANG Chengliang: YANG Zhenzhong
(State Key Laboratory of Polymer Physics and Chemistry, Institute of Chemistry ,

Chinese Academy of Sciences, Beijing 100190, China)

Abstract. Nanoscale functionalization for polymers is crucial to further understand essential
correlation between polymer chain structure and macroscopic properties; which direct influence
capability and trend to functionalize polymer materials- It is urgently required to further investigate
physics and chemistry of the micro-process- Since 2000, we have been focused on polymer composites
microprocessing and physics and chemistry therein- Two representative macroscopic morphologies are
mainly concerned ;complex composite particles and nanoporous composite membrane- We have developed
new template synthesis approaches to precisely control their macroscopic morphologies: meanwhile to
assist a favorable growth and spatial distribution of desired components with soft matter (polymer gels
or block copolymers) by specific interactions- The physics and chemistry during the micro-process has
been elucidated-

Key words : Polymer composites; Microprocess; Microstructure; Morphology



