©
2018 2020

Structure control of accumulated inorganic nanoparticles by immobilization of
polymer brushes
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Polymer brush modification, in which polymer chains are densely immobilized
on the surface of a substrate, is useful as a composite technology for materials because it improves
the affinity of inorganic substrates with organic solvents and other polymers. In this study, we
attempted to modify polymethyl methacrylate (PMMA) brushes on the surface of Ba-Ti metal oxides and
investigated the factors controlling the composite film with PVDF and the brush morphology. As a
result, it was found that the PMMA modification on the particle surface was effective for the
composite film formation with PVDF, and the brush morphology contributed to the particle dispersion
in the composite film. Furthermore, it was suggested that the interfacial interaction between the
substrate surface and the polymerization initiator was related to the control of the brush
morphology.
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Tablel PMMA BaTiOs BaTi»Os
BaTiOs BaTi,0s
(SBET=8.439 m%*/g)  (SBET=6.230 m%/g)
#I14Z 100 nm I 200 nm
F= Mn 17000 19000
(Mn/Mw) 1.14 1.14
all trans TOHE 42 nm 47 nm
EMFETO . 5 . 5
H57 N 0.17 chains/nm 0.28 chains/nm
J33E0ES 13 nm 20 nm
KESBEXR 6% 11%
Si SO, AlOs
TiO, BarTiOs BaTi»0Os PMMA
TiOz BaTi03 BaTi205
TG
[7.8]
BaTi205 TiOz
Table2 PMMA
Particles BaTiO3 BaTi,0s5 TiO,
[nm] 100 200 100
[m%g] 10.1 6.23 24.6
(PDI) 18500 (1.13) 19000 (1.14) 22600 (1.35)
[chain/nm?] 0.15 0.28 0.57
[nm] 14 20 28
[%0] 5.0 11 13
Semi-diluted  Concentrated Concentrated
BaTi»0Os BHE
TiO2
BHE
BHE Si-L X NEXAFS
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