Q)]
2012 2014

Development of nano fluidic and polymeric optical media that control light
scattering by Anderson localization
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This study initially aimed to develop optical media that can control scattering
of light, electromagnetic waves by controlling dispersion and assembly of (nano)particles that have
different refractive indexes. In the course of the study, | have invented a promising new and effective
technique to functionalize inorganic (nano)particles’ surface by polymer chains. After the invention, |
have decided to shift the aim of study from fabrication of optical media to reinforcement of rubbers,
since rubber is one of the typical polymeric materials only which can show rubber elasticity. In
addition, the shift would maximize the return to Japanese industrial competitiveness from the outcome. It
was found that the polymer surface-functionalized silica filler prepared by the method invented could
drastically strengthen and reduce exothermic heat with strain of rubbers. Most of conventional polymers
include fillers inside so that the brand new fillers would be more important in near future.
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®)

(RAFTWP)
RAFTwWP 2-
(PHEA)-
(IR) (PHEA-b-1R)
RAFTWP
PHEA-bH-1R
Rb1A Rb1B Rb2A Rb2B
(phr) 100 100 100 100
(phr) 50 100 -
(phr) - 50 - 100
(phr) 4 - 10 -
M50 (MPa) 1.1 1.1 1.6 1.8
M100 (MPa) 1.8 1.8 2.3 2.4
M200 (MPa) 4.1 5.6 6.6 7.3
M300 (MPa) 7.8 9.7 10.3 11
M400 (MPa) 12.4 159  16.7 18.9
TB (MPa) 28.7 36.4 355 39.8
EB (cm) 688 766 555 670
tan & (0°C) 0.211 0.223 0.198 0.206
tan & (20°C) 0.176 0.180 0.167 0.120
tan & (40°C) 0.159 0.134 0.149 0.103
tan & (60°C) 0.143 0.113 0.131 0.086
(0°C) 45.8 48 46.7 50.3
(20°C) 60 60.3 60.7 65.4
(40°C) 65.5 68.7 67.1 70.3
(60°C) 68.6 70.1 72.8 76.7
100 124 128 124

phr: parts per hundred (parts of) rubber,.

(4)
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(SBR)



11
Toshihiko Arita, Efficient production of
block copolymer-coated ceramics

nanoparticles by sequential reversible
addition-fragmentation chain transfer
polymerizations with particles
(SQRAFTwWP), Chem. Lett., , 42,
2013 , 801-803

DOI: 10.1246/cl.130272

T. Arita, M. Kanahara, K. Motoyoshi, K.
Koike, T. Higuchi, H. Yabu, Localization of
polymer-grafted maghemite nanoparticles
in a hemisphere of Janus polymer particle
prepared by self-organized precipitation
(SORP) method, J. Mater. Chem. C,

1 ,2013 ,207-212
DOI: 10.1039/c2tc00350c

40
T. Arita, T. Okamatsu, Nobel method for
reinforcement of rubbers for

energy-saving tires: a functional silica
nanofiller prepared by sequential
controlled radical polymerization with
particles (SqCRPwP), 4th International
Conference on Multifunctional, Hybrid and
Nanomaterials (Hybrid Materials 2015),
2015 3 9 Melia' Sitges Hotel
Congress Centre, Sitges, Spain.

(RAF'I:)

2014 11  6-7

, 70

2014 o6 11-13 ,

Toshihiko Arita, Controlled dispersion
of a ceramics nanoparticle in nonpolar
solvents by  tuning solution-state
property of alkanoic acid SAM on the
particle, 4th International Symposium for
Young Organic Chemists 2013, ,
2013 3 8 ,

T. Arita, K. Moriya, Development of
polymer-grafted nanoparticles from
synthesis to application for polymer-
nanoparticle composites, 2012 Energy
Materials and Nanotechnology (EMN) Fall

Meeting,
2012 12 1
and Spa, LasVegas, NV, USA.

(

o

)

2

Red Rock Casino Resort

, Vol. 47,2012, 613-615

PCT/JP2013/71725

2013

8 9

2014-019376

2014 2 4
()
PCT/JP2014/072051
2014 3 6
0

ARITA, TOSHIHIKO

50423033



