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Figure 1 Polymerization of comonomers HCCP and BPS-PsNs means other cyclotriphosphazene

cores in the cross-linked network
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Figure 2 (a)SEM image of PS microspheres: (b)TEM image of PS microspheres
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Figure 3 (a)and(b)SEM images of as-synthesized PS/PZS composite microspheres; (¢c)TEM image of
as~synthesized PS/PZS composite microspheres; (d)TEM image of as~synthesized hollow PZS microspheres
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Table 1 Elemental analyses results of hollow PZS microspheres% (wt)

C H Cl N P S
Caculated for C30H22CIN3010P3S2.5 45.4 2.8 4.5 5.3 11.7 10. 1
Found 45.2 2.7 4.0 5.3 11.8 10.0
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Figure > Typical TEM images of three types of the hollow PZS microspheres with shell thickness of
about 80 nm, 130 nm and 180 nm, respectively - Reaction conditions :the mass ratio of PS; HCCP :BPS of
(a)s(b)and(c)was 170.5:1.1,1:1.5:3. 3 and 1%2.5:5. 5, respectively
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Figure 6 Schematic formation mechanism of hollow cross-linked polyphosphazene microspheres
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Controllable Preparation of Hollow Cross-Linked
Polyphosphazene Microspheres

FU Jiang-wei. WANG Ming-huan, WANG Xuzhe. YUAN Jinping.ZHANG ChaoXU Qun"
(School of Materials Science and Engineering » Zhengz hou University » Zhengz hou 450001, China)

Abstract. Using hexachlorocyclotriphosphazene ( HCCP ) and 4. 4"sulf0nyldiphenol (BPS) as
comonomers; triethylamine(TEA )as acid-acceptor, and polystyrene (PS)microspheres prepared through
dispersion polymerization as template; PS/polyphosphazene (core/shell ) composite microspheres were
firstly prepared at room temperature- The asprepared composite microspheres were then etched with
tetrahydrofuran to remove PS core materials, and hollow polyphosphazene microspheres were
successfully obtained- The morphology and structure of the hollow microspheres were characterized by
FTIR,EA,SEM and TEM. Results showed that the hollow polyphosphazene microspheres possessed
highly cross-linked chemical structure- The hollow core size of the hollow microspheres was depended
on the diameter of as-used PS template; and the shell thickness could be controlled by adjusting the
mass ratio of PS to comonomers-In addition; the formation mechanism of the hollow polyphosphazene
microspheres was proposed-

Key words . Polyphosphazene; Hollow microsphere; Self~assembly ; Template



