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There are many industrial applications for coloured pigments that have anti-fading
properties. Developing a low-cost, high-volume production method for anti-fading pigments that have low t
oxicity and minimal environmental impact may support their widespread use. To accomplish this goal, we nee
d to prepare pigments using abundant and environmentally friendly chemical compounds. We demonstrated that
the aggregation of fine, submicron silica spherical particles produces various colours. Because the micro
structure of this aggregation is isotropic and has short-range order on a length scale comparable to optic
al wavelengths, angle-independent structural colour caused by wavelength-specific constructive reflection
is exhibited. The saturation of colour from this aggregation can be increased by adding a small amount of
a conventional black particle. Colourful green pigments can be prepared by combining different sizes of fi
ne submicron silica spherical particles with black particle.



Structural color iridescence

iridescence




RGB




4)

2.45
PBG
1.1

1.4

PBG

PBG

PBG

64%

2.45

1.3~1.5

PBG

1.5
1.5
1.0

PBG

(CB)

Carbon Black

CB

280 nm

CB



6
Hirashima, R., Seki, T., Katagiri, K.,
Akuzawa, Y., Torimoto, T., Takeoka,
Y.“Light-induced Saturation Change in the
Angle-independent Structural Coloration of
Colloidal Amorphous Arrays”J. Materials
Chemistry C, 2, 344-348 (2014).

Takeoka, Y., Yoshioka, S., Takano, A., Arai,
S., Khanin, N., Nishihara, H., Teshima, M.,
Ohtsuka, Y., Seki, T. “Producing Coloured
Pigments with Amorphous Arrays of Black
and White Colloidal Particles” Angew.
Chem. Int. Ed., 52, 7261-7265 (2013).
Takeoka, Y., Yoshioka, S., Teshima, M.,
Takano, A., Harun-Ur-Rashid, M., Seki, T.
“Structurally Coloured Secondary Particles
Composed of Black and White Colloidal
Particles”Sci. Rep., 3, 2371-1-7 (2013).

33, 32-37 (2013)

63, 57-61 (2012)
27

Y. Takeoka, “Producing coloured pigments
with amorphous arrays of black and white
colloidal particles”, Facade Coatings and
Plasters in European Coatings Conferences,
(October 2013, Dusseldorf, Germany)

Y. Takeoka, “Producing  coloured
pigments with amorphous arrays of black
and white colloidal particles”,

International Seminar on Application of
Novel Functional Materials to be
organized by Department of Chemistry,
University of Dhaka, Dec. 14, 2013,
Dhaka, Bangladesh

Y. Takeoka, “Producing coloured pigments
with amorphous arrays of black and white
colloidal particles”, CNPComp 2013  Sep.
23 2013Technische Universitdt Dresdenf,
Germany

, 62 ,
, ,2013 9 11-13

>

; 94 ;
,2014 3 27-30

> > >

, 02 ,
, , 2013 5 29-31

, , , 2013
5  29-31

B > ) >

, 21

, ,2014 1 11-12
Yasumoto Atsushi, Hiroaki Gotoh, Yoshie
Gotoh, Imran Abu Bin, Yukikazu Takeoka,
Takahiro Seki, Kohzo Ito, Yasuhiro Sakai,
“Fabrication of precise-structured
thermo-responsive slide-ring gels by ATRP
and click chemistry”, Gelsympo 2012,
Tsukuba, Oct. 10", 2012.
Kenta Esaki, Yasumoto Atsushi, Imran
Abu Bin, Yukikazu Takeoka, Takahiro
Seki, Kohzo Ito, Yasuhiro Sakai,
“Fabrication and characterization of
thermoresponsive slide-ring gel with ionic
polyrotaxane”, Gelsympo 2012, Tsukuba,
Oct. 10", 2012.
Midori  Teshima, Yukikazu Takeoka,
Takahiro Seki, Ryuji Kawano, Shinya
Yoshioka, Shoji Takeuchi “Fabrication of
Mono-dispersed spherical assemblies and
these structural colors by using microflow
device” The 16™ International Conference
on Miniaturized Systems for Chemistry
and Life Sciences, Okinawa, Oct. 29th,
2012.
Midori  Teshima, Yukikazu Takeoka,
Takahiro Seki, Ryuji Kawano, Shinya
Yoshioka, Shoji Takeuchi “Fabrication of



21

22

23

24

Mono-dispersed spherical assemblies and
these structural colors by using microflow
device” 2012 MRS Fall meeting, Boston,
Nov. 28", 2012.

Kenta Esaki, Yasumoto Atsushi, Imran
Abu Bin, Yukikazu Takeoka, Takahiro
Seki, Kohzo Ito, Yasuhiro Sakai,
“Fabrication and characterization of
thermoresponsive slide-ring gel with ionic
polyrotaxane”, 2012 MRS Fall meeting,
Boston, Nov. 28th, 2012.

Yasumoto Atsushi, Hiroaki Gotoh, Yoshie
Gotoh, Imran Abu Bin, Yukikazu Takeoka,
Takahiro Seki, Kohzo Ito, Yasuhiro Sakai,
“Fabrication of precise-structured
thermo-responsive slide-ring gels by ATRP
and click chemistry”, 2012 MRS Fall
meeting, Boston, Nov. 28th, 2012.

” 92
s , 2012 3 28
’ "2 Next30
s , 2012 7
11
” 37
s , 2012 11 14
2012, , 2013 1 24
” 92
, , 2012 3 28
, , 2012 9
21
, , , Imran Abu
Bin, L] L] 7
“ ATRP
s , 2012 9 21
, Imran Abu Bin,__
s , 2012 9 21 .
, , , Imran Abu
Bin, L] L] 7
“ ATRP
, , 2012 1 11 .
, Imran Abu

Bin, L] L] 7
“ ATRP
s , 2012 5 29
25 - , , , Imran Abu
Bin, L] L] 7
“ ATRP
" 2 CSJ
s , 2012 10 16 .
26 ’ ’ 7 ’
" 2 CSJ
s , 2012 10 16
27 , Imran Abu Bin,__
" 2 CSJ
, , 2012 10 16
5
4
(2014)
3
(2014)

Y. Takeoka et al.Editor in Chief: S.
Kobayashi, K. MuellenEncyclopedia of
Polymeric Nanomaterials, Springer, in
press.

8 1 ”
150-165 (2014).

T A7 b~ 1 CALHk(E L AR~
43-54 (2012)

http://www.apchem.nagoya-u.ac. jp/06-BS-
2/sekilabo/index-j.html

@
TAKEOKA, Yukikazu
20303084



