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Investigation of the improvement of ionic conductivity under millimeter-wave
irradiation and its application for solid oxide fuel cell

Kishimoto, Akira
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With the aim to apply the solid oxide fuel cell, the electrical conductivity of
the samples was measured under conventional heating and 24 GHz millimeter-wave (MMW) heating, and the
results were compared on zirconia an ceria based ceramics. Conductivity of samples under MMW heating was
found to be higher than under conventional heating. Results showed that the different susceptor thickness
and thermal insulator design could result in different conductivity values. These results were attributed
to the phenomenon of heat dissipation from surface and the amount of direct radiation reached the sample.
Specific susceptor thickness and specific insulator design which leads to highest conductivity were
identified. By combining these two effects, the largest enhancement of conductivity of zirconia and ceria
based ceramics was obtained with enhancement as large as over ten times.




1000

Imm 1m
<15mm

Mater., 64[9] (2011) 860)

(Scr.Mater., 64[9] (2011) 860

(Scr.

()

2YSZ  2mol%

BN

12068W
20
YSZ
Sc

YSZ

Yb



Mg

o

Ca

YSZ

Pondermotive force

SOFC

(YSZ, YbSZ)

ScSz, CSz, GdSz

ScSZ
CSZ< GdSZ< YSZ< YbSZ< ScSzZ

ScSz
YSZ YbSZ
8YSZ
8YSZ
8YSZ
8YSZ
YSZ
8mol% 8YSZ
8.5-9YSZ
ScSz
10ScSz
12ScSz
@
700
E E=E+E E
£
Em
E E §
E(E+ E)
E(E) E
E, £
E,
E, Em



®

10mol%
)

20mom%%

4)

Sm
Gd
10-25mol% (
10SDC
Sm SbC 400
3 10
Sm
Gd GDC
11 13
Sm Gd
Lag ¢Sry ,MnO,

Ni0-Ce0,

Salmie. S.C. Abdulla, T. Teranishi, H.
Hayashi and A. Kishimoto, "Electrical
conductivity of ceria-based oxide under 24
GHz millimeter-wave heating in varying
thermal environments™, J. Jpn. Soc. Powder
Powder Metallrugy, , In press

A. Kishimoto, K. Yamashita, T. Teranishi,
H. Hayashi and S. Sano, "Effect of 24GHz
microwave heating on creep deformation of
yttria partially stabilised zirconia
ceramics with titania and tin oxide
additives", Ceram. Intern.,
Vol .41, pp-5785-5789,
10.1016/j .ceramint.2015.01.006

2015,D01:

A. Kishimoto, H. Hasunuma, T. Teranishi
and H. Hayashi, "Stabilisation dopant-
dependent facilitation in ionic
conductivity on millimetre-wave
irradiation heating of zirconia-based
ceramics™, J. Alloys. Compd.,

Vol .648, pp-740-744, 2015,
DO1:10.1016/j-jallcom.2015.07.057

S. Sano, S. Takayama and A. Kishimoto,
"Microwave absorbency change of nitride
powders under vacuum heating™, Adv. Sci.
Tech., Vol .88, pp.31-36, 2014,
DO1:10.4028/www.scientific.net/AST.88.3
1

54
2016.1.7-8 1C04

SOFC
22
in 2015.11.21

Salmie S. B. C. Abdullah,T. Teranishi,
H. Hayashi, and A. Kishimoto, "Electrical
conductivity of ceria-based oxide under 24
GHz millimeter wave heating in varying
thermal environments", 3rd Inter-
national Conference on Powder Metallurgy



in Asia, Kyoto, 2015.11.9-10, P-TD-41
Salmie.S.C. Abdulla,

27
2015.5.26-28 2-33A

Salmie S. C. Abdullah, T. Teranishi, H.

Hayashi and A. Kishimoto, "Enhancement of
conductivity in ceria based ceramics under
millimeter-wave irradiation heating”,

2015
2015.3.18-20, ( 2E05
960
o 0
o 0
@

KISHIMOTO, Akira
30211874

@
HAYASHI, Hidetaka

90164954

TERANISHI, Takashi

1.2.5
2015

90598690



