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Fig. 1 TEM photographs of cationic PSt particles

(a) and anionic particles of PSt (b)
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Table 1 zeta Potential of various PSt latex particles
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PSt 2 P J5T 0 A% 58 B 1 £ 09 52 e, 25 A an ] 2
FioR.

K 2(a) k LLRA S 1 5 PSt 3L AL 0 A% il %

Fig. 2 TEM photographs of PSt/TiO, composite

particles using anionic PSt particles ( a) cationic
PSt particles ( b ) and anionic PSt particles
modified by KH550 (c)
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Fig. 3 TEM pictures of TiO, particles obtained upon PSt
dissolved from PSt/TiO, composite core/shell particles

prepared using cationic PSt as the core (a) and that using

KH550 treated anionic PSt particles as the core (b)
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TR 3 AN Bl KH550 34 2210 % A= 28 1k

KH550 7K fi# f5 @ 58 M, 2% 85 W pH Bl I [H]
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5.0 g TBT,H45 T TiO, 25k T, B 4 451 T
XTI TEM B R WL 4 BT LLE i, B TBT ()3
Z Ti0, se 2R EAR — . TBT H&#E M 0.5 g
BENE) 2.0 g, 47 TiO, 25 20 nm 1 i 3
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9.4% H F. WKL B A2 R 50 nm (1) PSt ZL K i %
PSv/TiO, & &k F I M il 4% 25 0 TiO, BRI,
TBT {3& BMARFE 1 ~2 g Z[H].

Fig. 4 TEM photographs of hollow TiO, spheres prepared using 5.0 mL of PSt latex with addition of different amount of TBT

TBT mass:a)0.5 g; b)1.0 g; ¢)2.0 g; d)5.0 g
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[ PSU/TIO, & 4L W% e 45 M A 58 3% , 73 HUA

B HPAEAE AT WL TiO, . IO A Wk IR I 25 PSt N KR
Ah5E TiO, 3BE , A3AN B 250 Tio, figek. A
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P 52 A 1Ok . 1% B A LT 4 DY S K TG 35 i T LA A5
FI| 25K %5 M 19 TiO, 23 .0k T
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PREPARATIONS OF PSt/TiO, CORE-SHELL COMPOSITES AND HOLLOW
TiO, PARTICLES BY HYDROLYSIS OF TETRABUTYL
TITANATE IN PRESENCE OF PSt LATEX PARTICLES

WANG Jingang, YU Jiemei, XU Yunjian, KONG Xiangzheng
(School of Chemistry and Chemical Engineering, University of Jinan, Jinan 250022)

Abstract Cationic and anionic PSt ( polystyrene) latexes were synthesized using emulsion polymerization.
The anionic PSt particles were treated using vy-aminopropyl triethoxysilane ( KH550) and the surface of the
particles in this anionic latex was thus changed from negatively to positively charged. PSt/TiO, composite
particles were then prepared through hydrolysis of TBT (tetrabutyl titanate) in a mixture of ethanol and water,
in the presence of the above 3 types of PSt latex particles, respectively, i. e. anionic PSt, cationic PSt and the
anionic PSt particles treated using KH550. Results showed that a clear PSt/TiO, core-shell structure was
obtained only by using the KH550 treated anionic PSt particles. When these core-shell composite particles were
dispersed into tetrahydrofuran to dissolve PSt core, TiO, hollow particles were clearly observed under TEM. The
study on the influence of KH550 amount on PSt/TiO, core-shell formation revealed that 0. 1 g of KH550 was
enough to change the anionic PSt particles from negatively to positively charged, more KH550 did not
contribute to the formation of PSt/TiO, core-shell particles. Using 5 mL of the KH550 treated PSt latex of
9.4% solids, appropriate amount of TBT should be controlled between 1 g to 2 g in order to get well formed
TiO, hollow particles. The mechanisms of the PSt/TiO, core-shell formation and of TiO, hollow particles were
discussed.

Keywords Polystyrene latex particles, KH550 modification, Core-shell composite particles, TiO, hollow

particles



