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Fig. 1 FT-IR spectra of PB/silica hybrid nanoparticles
PB and silica
X} PB/SiO, b BLHEAT T TG 43#r , 45 R an &l
2 fi7n . PB/SiO, 4644 B} 400 °C i T4 H LK
| 500 °C i T PR AR ARAE, S EAR 2R 75% ,PB/

Si0, A+ AL AT B Si0, (14 5T it 43 RU 2 25% . BIALSE
Erp BEASIN B T 0 A SiCl, 23S 5 R AR i
PB/Si0, Z A K} W45 5] PB/SiO, 241k 4 kL h
Si0, Y HLE R 0N 23. 1% , ) PB/Si0, 224kt
K Si0, i4 5T B2 50 (25% ) 5 P A AR I A
Fo

120 2.0

100 L5

S 3

s 80 TG 110 -

é‘; I prG |~ ¥

5 6Of 105 zz
401 o ¥
20 : : : : : 0.5
0 100 200 300 400 500 600

11C

B2 PB/SIO, 24 bRl py R i 2k

Fig.2 TG curves of the PB/silica hybrid nanoparticles
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Fig.3 GPC curves of PB and the PB/silica
hybrid nanoparticles
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Fig.4 Particle size and particle size distribution

of the PB/silica hybrid nanoparticles
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Fig.5 TEM and HRTEM images of the
PB/silica hybrid nanoparticles
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Fig.6  GPC curves of the PB/silica hybrid nanoparticles
obtained with different reaction times
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Table 2y Values of PB/silica hybrid nanoparticles for PB

precursors of different molecular weights

Table 1 vy Values of the PB/silica hybrid nanoparticles M, v/ % M, ¥/ %
obtained with different reaction times 300 98.0 13600 59.7
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Fig.7 GPC curves of PB/silica hybrid nanoparticles with
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PB precursors of different molecular weights
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FALAT R B B A TS A H, 0 S BCR I, B
SR—C1 (7K A S0 3 7843, AR Sl A Si—OH 1Y
LILRT IR A O e R il 46 &, A
% eI PB/SiO, 22 fL A1 R PB 720 N EB 1Y
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Fig.8 GPC curves of PB/silica hybrid nanoparticles
obtained with different N0/ Mg
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Table 3y Values of PB/silica hybrid nanoparticles
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Synthesis of core-shell polybutadiene/silica hybrid nanoparticles
via hydrolysis

SONG XiaoJu LU JianMin ZHANG EnHao HAN BingYong

(State Key Laboratory of Chemical Resource Engineering, College of Materials Science and Engineering,

Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; Core-shell polybutadiene/silica ( PB/silica) hybrid nanoparticles have been synthesized by hydrolysis of
chlorosilane-functionalized PB synthesized by anionic polymerization techniques. The structure and properties of the
PB/silica hybrid material were characterized by Fourier transform infrared spectroscopy, thermogravimetric analysis
and gel permeation chromatography. The microstructure of the PB/silica hybrid material was characterized by laser
diffraction particle size analysis, transmission electron microscopy and high resolution transmission electron micros-
copy. The factors that affect the properties of the product such as reaction time, molecular weight of PB, and the a-
mounts of SiCl, and H,O were varied. The results indicated that the size of the nanoparticles was about 100 nm,
and the content of PB/silica hybrid nanoparticles in the product increased with increasing reaction time and with de-
creasing molecular weight of PB, and on reducing the amount of SiCl,. When the molar ratio n( H,0)/n(Cl ) was
2, the content of PB/silica hybrid nanoparticles in the product was found to be a maximum.

Key words: chlorosilane-functionalization; hydrolysis; core —shell structure ; polybutadiene/silica hybrid nanopar-

ticles
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