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organic/inorganic core-shall elastic spherical blast materials having One-Stop
super abrasive properties
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We examined the core-shell microspheres composed of polybutadiene (PBD,
syndiotactic 1,2-polybutadiene (SPBD) and cis and trans 1,4-polybutadiene (CPBD) ) and ceramic
materials were prepared, with a control of facial and elastic property, in order to develop the
elastic blasting materials. The PBD microsphers were obtained using suspension evaporation method.
The typical spherical particulates were obtained. On the other hand, the surface-modification on the

ceramic materials, i.e. Al203 particles, was performed using (3-mercaptopropyl) trimethoxysilane
(MPS). Immobilization of MPS-ceramic materials on surface of SPBD/CPBD microsphere were carried out
by the ene-thiol reaction between double bonds in SPBD and SH groups in MPS-modified ceramic
particles. As a result, the surface of microsphere could be covered with ceramic particles. In
addition, we confirmed that the elasticity of microspheres could be controlled by the addition of
CPBD to SPBD.
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Fig. 1 SEM image of SPBD spherical microbeads.
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Table 1 Preparation of SPBD/CPBD composite microspheres

Sphere SPBD (wt.%) CPBD (wt.%)
SPBD/CPBD-100 100 0
SPBD/CPBD-80 80 20
SPBD/CPBD-60 60 40
SPBD/CPBD-50 50 50
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Fig. 3 X-ray diffraction patterns of SPBD/CPBD
composite microsphere.
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Fig. 4 Strength of SPBD/CPBD composite
spherical microsphere.
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Fig. 5 SEM image of SPBD/Dia composite
spherical microsphere.
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Fig. 6 SEM image of SPBD spherical microsphere
modified using Al,Os (a) and SiC (b) without pre-
treating.
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Fig. 8 SEM image of SPBD modified using SiC
with pre-treating.
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Scheme 2 Thiol-disulfide exchange reaction.
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Fig. 9 Concentration dependence of
absorbance with 4-TP in MeOH at 337 nm.
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Table 2 Content of SH groups estimated by thiol-disulfide exchange reaction

Abs

Sampl - of 4- N ¢
ample at337 nm Conc. of 4-TP (10° M) Content of MPS (10™ mol/g)
Diamond-MPS 0.1378 0.64 127
ALOs-MPS 0.2586 1.47 3.02
SiC-MPS 0.3206 1.89 3.71
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Table 3 Shell content of composite
spherical microbeads

Composite spherical Content of inorganic

microspheres materials (wt.%)
SPBD/Dia 0.7
SPBD/AI,0; 1.2
SPBD/SiC 0.6
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Fig. 10 Strength curves of SPBD/Dia (a), SPBD/AL,O;
(b) and SPBD/SiC microspheres (c).
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Table 4 Strength of composite spherical microsphere

Cc?mposne spherical Particle size (um) Strengttzl
microsperes (gf/mm~)
SPBD/Dia 492 19809
SPBD/AL, 04 502 17967
SPBD/SiC 502 17719
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F1g 11 SEM images of SPBD/CPBD and SPBD/CPBD.
a) SPBD/CPBD-100 and a’) SPBD/CPBD-100-Al,03,
b) SPBD/CPBD-80 and b’) SPBD/CPBD-80-AL03,

¢) SPBD/CPBD-60 and c¢’) SPBD/CPBD-60-A1,03
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