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Application of interface structure designed functional nanoparticles for solar cell
devices
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Flexible and high permanence silica nanoparticles dispersed silicon polymer sheet
preparation method was developed by 2 step silicon monomer coating on silica nanoparticles and polymerizat
ion process. This polymer sheet was applicable for adhesion layer of laminated type solid solar cell. Sinc
e semiconductor nanoparticles were able to be dispersed into this composite sheet, the performance of sola
r cell will be progressed by the wavelength conversion. Two step surface modification methods on silver na
noparticles promoted the plasmon effect of silver nanoparticles by the well distribution of nanoparticles
into TiO2 nanoparticles layer for dye sensitized solar cell. By the application of surface modification pr
ocess on CoO nanoparticles for the precursor of carbon nanotube catalyst, the dense layer of carbon nanoma
terials were formed on graphite particles for anode raw materials of Li ion battery.



@
Li
ITO
ITO
TiO,
TiQ,
Co0
Li
CvD
@
Fig. 1
@
D
ITO
2)
AFM
, IR, NMR,
@
TiQ,




(©)) AFM
Mom
Substrate
®
®
Co0
Co CVvD
Fig. 2

Fig.2

12

M. Gen, S. lkawa, S. Sagawa, 1. W.
Lenggoro, Simultaneous deposition  of
submicron aerosols onto both surfaces of a
plate substrate by electrostatic forces,
eJournal of Surface Science and
Nanotechnology, 12, 238-241 (2014),
10.1380/€jssnt.2014.238

Yosuke Nomura, Ilya V. Anoshkin, Chikaaki
Okuda, Motoyuki lijima, Yoshio Ukyo,
Hidehiro Kamiya, Albert G. Nasibulin, and
Esko |. Kauppinen, Carbon Nanotube
/Nanofibers and Graphite Hybrids for Li-lon
Battery Application, Journal of
Nanomaterials, 2014, Article ID 586241

K. Kusdianto, M. Gen, 1. W. Lenggoro,
Areaselective  deposition of  charged
particles derived from colloidal aerosol
droplets on a surface with different
hydrophilic levels, Journal of Aerosol
Science, in print (2014)

Kenji Suzuoka, Kazuhiko Katoh, Yasunori
Tabira, Isamu Yashima, Motoyuki lijima,
Hidehiro Kamiya, Composites of SnO2
/layered SnOx compounds and their electrica
properties;, RSC Adv., Vol 3, 2014,
22931-22934, 10.1039/c3rad3904f ,

Vol49(12), 2012, 876-882

Motoyuki lijima, Sayaka Omori, Keisuke
Hirano, Hidehiro Kamiya, Free-standing,

roll-able, and transparent silicone polymer
film prepared by using nanoparticles as
cross-linking agents, Adv. Powder Technol.,
Vol 24(3), 2013, 625-631,
10.1016/j.apt.2012.11.011

Yoko Hanada, Shoichi Masuda, Motoyuki
lijima, Hidehiro Kamiya, Anaysis of
dispersion and aggregation behavior of
carbon black particles in agueous suspension
by colloid probe AFM method, Adv. Powder
Technol., Vol 24(5), 2013, 844-851,
10.1016/j.apt.2013.02.010

Ken Yoshioka, Tetsuya Okuda, Hisashi Fujii,
Yoshihito Kamimoto, Hidehiro Kamiya,
Effect of TiO2 nanoparticles aggregation in
silicate thin coating films on photocatalytic
behavior for antifouling materias, Adv.
Powder Technol. 24(5), 886-890, 2013,
10.1016/j.apt.2013.05.010 ,

Motoyuki lijima, M. Yamazaki, Y. Nomura,
Hidehiro Kamiya, Effect of structure of
cationic dispersants on stability of carbon
black nanoperticles and further processability
through layer by layer surfacemodification,
Chemical Engineering Science, 85, 30-37,
2013




F. Fgaroh, H. Setyawan, A. Nur, 1. W.
Lenggoro, Thermal stability of silica-coated
magnetite nanoparticles prepared by an
electrochemical method, Advanced Powder
Technology, 24, 507-511 (2013),
10.1016/j.apt.2012.09.008 ,

Youske Nomura, Motoyuki lijima, Hidehiro
Kamiya, Hydrophobic group functional-
ization of polyethylemeimine for controlling
dispersion behavior of silicon carbide
nanoparticles in aqueous suspension, J. Am.
Ceram. Soc., 95, 3448-3454 (2012)

H. Setyawan, F. Fajaroh, W. Widiyastuti, S.
Winardi, I. W. Lenggoro, N. Mufti, One-step
synthesis ~ of  silica-coated  magnetite
nanoparticles by electrooxidation of iron in
sodium silicate  solution, Journal of
Nanoparticle Research, 14, 1-9 (2012),
10.1007/s11051-012-0807-7

19

2014 2014 3 17 2014
3 19 (

)

Hidehiro Kamiya, Youske Nomura, Murino
Kobayakawa, Motoyuki Iijima, Ilya V.
Anoshkin, Albert G. Nasibulin and Esko 1.
Kauppinen, Nanoparticle and nanomaterial
dispersion behavior and packing structure
control for applications in polymer
composites and Li-ion batteries (Invited),
THERMEC2013, Dec. 5, Las  Vegas USA

Hidehiro Kamiya, Yosuke Nomura, Ilya V.
Anoshkin, Chikaaki Okuda, Motoyuki lijima,
Yoshio Ukyo, Albert G. Nasibulin, and Esko
I. Kauppinen, Nanoparticle and Carbon
Nanomaterial coated fine particles prepared
through colloidal and CVD conbined process
(invited), 5™ International Symposium on
Adevanced Ceramics (ISAC-5), Dec. 9-13,
2013, China

M. Iijima, H. Kamiya: Nanoparticle surface
design for controlling their dispersion
stability and processing functional composite
materials (invited), The American Ceramic
Society, 37th International Conference and
Expo on Advanced Ceramics and Composite,
Jan. 31,2013 USA

Ag

, 78 , 2013 3
17 2013 3 19 (

H. Kamiya Nanoparticle and nanomaterial
dispersion behaviour control forapplication
in polymer composites and Li-ion batteries
(Plenary), PARTEC 2013, April 25,
Nurunberg, Germany

M. lijima, S. Omori, M. Kimura, K. Hirano,
H. Kamiya Transparent Silicone Polymer
Composite Films with Silica and Functional
Nanoparticles (Invited), 10th Pacific Rim
Conference on Ceramic and Glass
Technology, June 4-7, 2013, USA

K. Suzuoka, K. Katoh, Y. Tabira, I. Yashima,
M. Tijima, H. Kamiya  Preparation of
SnO2/layered SnOx compound composites
and their electrical properties, 10th Pacific
Rim Conference on Ceramic and Glass
Technology, June 4-7, 2013, USA

M. Ilijima and H. Kamiya: Controlling
Stability of Functional Nanoparticles in
Organic Solvents and Polymeric Materials:
From  Homogeneous  Dispersion  to
Nano-scale Alignment, 12th International
Conference on Ceramic Processing Science,
Aug. 4-7,2013, USA

H. Miyazaki, M. lijima, M. Thara and H.
Kamiya Effect of Surface Chemical
Structure of Ag Nanoparticles on Supporting
Behavior into TiO2 Porous Films and their
Optical  Properties, 12th  International
Conference on Ceramic Processing Science,
Aug. 4-7,2013, USA

26
20138 9 4 2013 9

6 ( )

M. Iijima, S. Omori, K. Hirano, H. Kamiya :
Processing Silicone Polymers into Flexible
and  Transparent Nanocomposite  Film:
Nanoparticles as  Cross-linkers  and
Functional Fillers, April 12, 2012 MRS



Spring Meeting, USA

H. Kamiya: Nanoparticle Aggregation and
Dispersion Behavior Control for Material
Processing (Invited), ModTech2012, May 24,
2012, Rumania

2012 , 2012 5 22
2012 5 23 ,
( )
, ITO
. 47
, 2012 6 12 2012
6 13 , ( )
25 ,
2012 9 19 2012 9 21
( )
25
, 2012 9 19 2012 9
21 ( )
. , Ag/
77 ,2012 3 15 2012
3 17 (
)
24
,2011 9 7 2011 9 11 ,
( )
1
2014 3

p.7-22, 65-71, 93-95

http://ww._tuat.ac.jp/~kamihide/index.h

tml

o

&)

KAMIYA Hidehiro

20183783

WULED LENGGORO
10304403
SAMEJIMA Toshiyuki
30271597

IHARA Manabu

90270884
FUSHIMI, Chihiro
50451886

11JIMA, Motoyuki

70513745
SAKAL, Mikio
00391342
INAZAWA, Susumu

30466776



