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The objective of this study is to develop an innovative technique that can
actively control the characteristic of solid surface by the use of metallic nano-particles which
agglomeration situation is thermally controlled. Based on the result obtained throu?h the thermal
treatment experiments and the scanning electron microscopy, the influence of thermal history on the
agglomeration situation of silver nano-particles was investigated. From the relationship between the
surface wetting condition of pure water on a solid surface and the agglomeration condition of
nano-particles® layer on the surface, possibility of surface energy variation by the agglomeration
control was indicated. Moreover, an experimental study for the improvement of adhesion strength of
nano-particles” layer was performed.



1 100 nm

10

T+ REBEY DO A
i m
%—Eﬁ:f/ﬁ%ﬁ%@ﬁ%%ﬁ4bbhu%@?

FEE - j’/h?@’ﬁl&’&%l%tﬂ'ﬁ't&)@{‘ﬁ‘d PN
SBERRE T/#J?@#*FIE%%“BJ: U arra-ib

ST BN
1
1
Li
PVD S
CVD
(1)
1
2,3
13-14
(A)
15-16 (B)

21-23 A)

(A)

@

@

©)

24

25

26



@

05

3.50E-06
3.00E-06
2.50E-06
2.00E-06
1.50E-06

1.00E-06

Electrical resistivty (Qm)

5.00E-07

0.00E+00

2

24

50 /s

120 200

120

30 300

\\ 80°C
’ -=-100°C
-+-120°C
\/. -e-200°C
—-230°C
\/(ﬂ
‘ 100 150 200

Heating time (s)

DSC

1 8 /min

Kissinger

Arrhenius

kJmol

in

4.30%x10°

i

Heat flow (mW)
=

-1

Heating rate |
1°Climin

2°C/min

4°Chmin

8 Chmin

A

160 170 180 190 200 200 220
Temperature (*C)
3 DSC
-13
-4
- "
lniZ 15 .
Tp
-
-16
-
-17
] 1 12 13
1000/ Ty (1K)
4
Arrhenius
1.9
"""""""""" Initial condition
1.8
17
a
2
= L6 L ™
=
s .
= . .
1.4
1.3
80 100 120 140 160 180 200 220

190

Treatment temperature (°C)

24
10 20 30

60

96.5



3) 26

25

37 mN/m

190 50
63 mN/m
6
10 nm

10 nm

20-30%

s
=]

35 | § * Polyimide
— 30 % m Glass
.l :
= [
=208 *
t
-] 15
S 4
© 10 e *

5 *

0 . .

o 100 200 300 400 500
Thickness[ A ]

6 Au

(1) b

http://www.jsps.go.jp/j-jisedai/

(2) A. Watanabe , Jap. J. Appl. Phy., Vol. 44,
L740 (2005)

(3) D. Huang , J. Electrochem. Soc., Vol. 150,
G412 (2003)

()

6
Takushi Saito, Tatsuya Kawaguchi, Isao Satoh,
Fundamental Study on Agglomeration
Control of Metallic Nano-particles by
Thermal Treatment, The 15th International
Heat Transfer Conference, 2015 8 13

>

> > > >

s '14, 2014

[ I— > >

, 13,2013 5 21

>

> > > >

, 12, 2012 11
30
Tomoya Komiyama, Takushi Saito, Tatsuya
Kawaguchi, Isao Saoth, Fabrication of
Electrically Conductive Part on Resin
Substrate by Carbon Dioxide Laser
Irradiation to Silver Nanoink, The Asian
Workshop on Polymer Processing 2012, 2012

8 29

B

12,2012 6 13

SAITO TAKUSHI



