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Advanced engineering for colloidal particles responsive to combined external fields
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Colloidal particles responsive to external fields such as electric and magnetic fi
elds were prepared to develop novel functional fluid responsive external fields. Assemblies of anisotropi
cally shaped composite particles under the external fields were observed with an optical microscope. The
anisotropy in shapes of composite particles caused new structures of particle assemblies. A combined app

Iicagign of electric and magnetic field was also effective for creating novel structures of the particle a
ssemblies.



Electrorheology (ER)
Magnetorheology (MR)

MR
ER

(PMMA)
(PSY)

PSt PSt

1MHz




/
25-125V/mm 1kHz -1 MHz
8
1. Yu Sakurai, Daisuke Nagao, Haruyuki Ishii,

Mikio Konno, “Miniaturization of
anisotropic composite particles incorporating

a silica particle smaller than 100 nm,”
Colloid and Polymer Science, , 292
(2014) 449-454.

DOI: 10.1007/s00396-013-3090-y

Nobutaka Shibata, Daisuke Nagao, Haruyuki
Ishii, Mikio Konno, “Preparation of various
Janus composite particles with two
components differently combined,” Colloid
and Polymer Science, , 291 (2013)
137-142.

DOI: 10.1007/s00396-012-2687-x

Ayako Okada, Daisuke Nagao, Haruyuki
Ishii, Mikio Konno, “Colloidal Polarization
of Yolk/Shell Particles by Reconfiguration of
Inner Cores Responsive to an External
Magnetic Field,” Langmuir, , 29
(2013) 9004-9009.

DOI: 10.1021/1a401646t

Daisuke Nagao, Tatsuya Ohta, Haruyuki
Ishii, Arnout Imhof, Mikio Konno, “Novel
mini-reactor of silicone oil droplets for
synthesis of morphology-controlled polymer
particles,” Langmuir, , 28 (2012)
17642-17646.

DOI: 10.1021/1a304348g

Mariko Nishi, Daisuke Nagao, Kentaro
Hayasaka, Haruyuki Ishii, Mikio Konno,
“Magnetoresponsive, Anisotropic Composite
Particles Reversibly Changing Their Chain
Lengths by a Combined External Field,” Soft
Matter, , 8(2012) 11152-11155.
DOI: 10.1039/C2SM26285A

Tatsuya Ohta, Daisuke Nagao, Haruyuki
Ishii, Mikio Konno, “Preparation of
oil-containing, polymeric particles having a
single depression with various shapes,” Soft
Matter, , 8(2012) 4652-4658.

DOI: 10.1039/C2SM07109F

Daisuke Nagao, Maki Sugimoto, Ayako
Okada, Haruyuki Ishii, Mikio Konno, Arnout
Imhof, Alfons van Blaaderen, “Directed
Orientation of Asymmetric Composite
Dumbbells by Electric Field Induced
Assembly,” Langmuir, , 28 (2012)
6546-6550.

DOI: 10.1021/1a204493m

Ayako Okada, Daisuke Nagao, Haruyuki
Ishii, Mikio Konno, “Direct Observation of
Micron-Sized Silica Rattles to Demonstrate
Movability of Inner Spheres in the Silica
Compartment Suspended in Aqueous Media”,
Soft Matter, , 8(2012) 3442-3445.
DOI: 10.1039/C2SM06946F

8

Hayato Takahashi, Haruyuki Ishii, Daisuke
Nagao, Mikio Konno, “Electric field induced
self-assemblies of organic-inorganic
composite particles with dumbbell shape,”




International Symposium for the 70th
Anniversary of the Tohoku Branch of the
Chemical Society of Japan, ,
2013 9 30

2. Daisuke Nagao, Ayako Okada, Haruyuki
Ishii, Mikio Konno, “Synthesis of Yolk/Shell
Particles and Their Reconfiguration of Inner
Cores under External Fields,” 46th Biennial
Meeting of the German Colloid Society,

2013 9 24
3. 9 ’ ’
o ) 45
, , 2013 9 17
4- L] ’ 9’
. /
78 ] , 2013 3 18
5. 9 ’ ’
o ) 15
2013 3 2
6. , ) , ,
" 44
’ 44 ’
, 2012 9 20
7. , ) , ,
)" 44

, , 2012 9 20
8. D. Nagao, K. Hayasaka, M. Sugimoto, M.
Konno, “Asymmetric Composite Dumbbells
to be Oriented and Assembled by External
Fields,” International Association of Colloid
and Interface Scientists (IACIS2012), Sendai,
2012 5 14

0

http://ww.che._tohoku.ac.jp/~mickey/
&)
KONNO, MIKIO

40125547

@
NAGAO, DAISUKE

®

50374963
ISHII, HARUYUKI

80565820



