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1.2.2 /MRAZ SiO, =8 ekt #l % K5 1.5 ¢ PVP I 100 g /K f# G, BT 250 mL PUSRB LM,
THAN10.0 g St, fidE, WARSL h 5, ¥ZERTHEF] 70 C, MIA0.26 ¢ 51 &) AIBA, fH I S
24 h, HIAFFHE T PS BRI HOK. K PS 0 BURHLF R BATIEENT G, A EtOH #4 PS 435k
o it. K 5.0 g PS ZrHOK (BT 440k 6. 67% ) AR 40. 0 mL EtOH ™, # /1 HiHEIF TR F 50 °C |
A IMAZIK (0.5 ~5.0 mL) 1 TEOS(0.5 ~2.0 g) KM/ 1.5 h, 4 H/INBIAR AL Si0, 25 O flER.
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Fig.1 TEM images of polystyrene microspheres prepared by dispersion polymerization( A)
and emulsifier-free emulsion polymerization(B)
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TR, SR IRBRE A S AL P R R 2 PS BARHOK.
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BRI AT DL 33— AL R B R HTIK AR 77 125 1 4 Y Si0, Stk g vh 23 254
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Fig.2 TEM images of the spheres with microsizes ( A—C) and small sizes( D—F ) obtained at various

amounts of ammonia
(A—C) V(Ammonia)/mL: 1.0, 2.0, 3.0; 6.0 g TEOS; 50 C. (D—F) V( Ammonia)/mL: 0.5, 2.0, 3.0; 1.0 g

TEOS; 50 °C.

Fig.3 SEM images of the broken hollow silica spheres observed at different magnifications

(A) x40000; (B) x60000; (C) x80 000.
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Fig.4 TEM images of the hollow silica spheres with microsizes(A, B) and small sizes(C, D)

obtained at various amounts of TEOS
Mass amount of TEOS: (A) 6.0 g; (B) 9.0 ¢; (C) 0.5¢; (D) 1.0 g.
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Fig.5 Schematic diagram of formation mechanism of the hollow silica spheres at various amounts of ammonia

TELWE/ KA R, 4545 PS BN IRURAIVE - VA 45 il 00 i K AR RN, o e v i
fifp el e R AR e S S A B AR AT [R)— A0 B rp — 2 A L S0, 2SR, AR 2K AR U
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A Facile Approach for the Fabrication of Monodisperse
Hollow Silica Spheres

DENG Zi-Wei, CHEN Min, ZHOU Shu-Xue, YOU Bo, WU Li-Min "
( Department of Materials Science, the Advanced Coatings Research Center of Educational Ministry of China,
Fudan University, Shanghai 200433, China)

Abstract This paper presents a facile method for fabrication of monodisperse hollow silica spheres. In the
approach, the monodispersed PS microspheres with different sizes prepared by dispersion polymerization or
emulsifier-free emulsion polymerization were used as the template microspheres respectively, the silica shells
were then coated on the PS microspheres by sol-gel method. During the coating of silica shell, the PS cores
were dissolved subsequently even synchronously in the same medium to directly form monodispersed hollow
spheres. TEM, SEM and porosity measurements were used to characterize the monodisperse hollow silica
spheres. Based on the experimental results and discussion, a possible formation mechanism of the hollow silica

spheres was proposed.

Keywords Silica; Hollow spheres; Sol-gel; Fabrication (Ed. : M, G)
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