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Fig. 1 TEM photos of PSt seed latex before (a)
and after (b) modification with KH-550
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Fig. 2 TEM photos of PSt/SiO, core-shell composite microspheres prepared at different pH:2 (A1), 7.5 (A3), 8.5 (A4) and 9.5 (A5)

FUBR B C T o8, 52 )28 IR ) 35 nm;
TRZR pH 4kZ: TH s, 52 5 ORI 52 J2 58 8 S AR

7.

Table 1 Influence of pH on the diameter and the shell thickness of

PSt/Si0, core-shell composite microspheres

Sample Al A2 A3 A4 AS A6
pH 2.0 40 7.5 85 9.5 9.7
D, (nm) 360 360 390 430 430 428

Shell thickness (nm) 0 0 15 35 34 34
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Fig. 3 SEM photos of PSt/SiO, core-shell composite microspheres prepared at different pH: 4(A2), 8.5(A4), 9.5(A5) and 9. 7( A6)
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Table 2 Influence of TEOS amount on the diameter and the shell

thickness of PSt/SiO, core-shell composite microspheres

Sample Bl A4 B3 B4 B5
TEOS (g) 2.5 5.0 7.5 10.0 15.0
D, (nm) 394 430 450 470 496
Shell thickness (nm) 17 35 45 55 68

Fig. 4 TEM photos of PSt/SiO, core-shell composite microspheres prepared using different amounts of TEOS :

2.5 ¢(B1), 7.5 g(B3) and 15 g(B5)
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T £ 2514 L 4L

Fig. 5 SEM photos of PSt/SiO, core-shell composite microspheres prepared using different amounts of TEOS: 2.5 g(B1) , 10 g(B4) and

15 ¢ (B5)
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INFLUENCES OF pH AND AMOUNT OF PRECURSOR ON THE MORPHOLOGY
OF PSt/SiO, CORE-SHELL COMPOSITE MICROSPHERES

DENG Wei, CHEN Guo, WANG Manyi, WU Xi, KAN Chengyou
( Department of Chemical Engineering, Ministry of Education Key Laboratory of Advanced Technology for Materials,
Tsinghua University, Beijing 100084 )

Abstract Monodispersed carboxyl-containing PSt seed latex with the diameter of 360 nm was first synthesized
via batch emulsifier-free emulsion polymerization, and the positively charged PSt latex particles with surface
reactive ethoxylsilyl groups were then prepared in the medium of ethanol and water using y-aminopropyl
triethoxysilane ( KH-550) as modifier, then PSt/SiO, core-shell composite microspheres were obtained by
dropwise adding tetraethoxysilane ( TEOS) into the above system. Influences of pH and TEOS amount on the
morphology of PSt/SiO, core-shell composite microspheres were investigated using TEM and SEM. Results
showed that the PSt/SiO, core-shell composite microspheres were generated only under alkaline conditions.
When the amounts of PSt seed particles and TEOS was 1.5 g and 5. 0 g, respectively,and pH was controlled at
8. 5,the encapsulation of PSt seed particles with Si0, was intact,and the uniform SiO, shell with about 35 nm
was obtained, and after that, the percentage of the composite microspheres partially encapsulated by SiO,
increased with the increase of pH value. With the increase of TEOS amount from 2. 5 g to 15 g, the thickness of
PSt/Si0, core-shell composite microspheres gradually increased from 17 nm to 68 nm, but their surface
gradually became rough.

Keywords PSt/SiO,composite microspheres, Surface modification, Morphology, Precursor, pH value





