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In the present study, solid oxide fuel cell (SOFC) which is indispensable for achi
eving highest efficiency for energy conversion from hydrocarbon fuel is investigated. One of the major is
sues of SOFC is the sintering of Nickel in the anode which causes degradation problem. In order to overco
me sintering degradation issue, fisrst principle analysis, molecular dynamics and continuum approaches as
well as experimental studies were carried out in the present study.



SOFC
SOFC
Ni-YSZ
Ni
Ni
(SOFC)
Ni
3
SOFC
SOFC
SOFC Ni
SOFC
Ni-YSZ Ni
Ni
SOFC
SOFC

Ni

FIB-SEM
SOFC /
Ni/YSzZ 3
YSZ
SOFC
Ni/YSzZ
YSZ
3
8

Jiao, Z. and Shikazono, N., Simulation of
Nickel Morphological and Crystal Structures
Evolution in Solid Oxide Fuel Cell Anode
Using Phase Field Method, J. Electrochem.
Soc., 161 (5), pp.F577-F582 (2014).

Jiao, Z. and Shikazono, N., Study on the
Influence of Current Collector on the Sudden
Deterioration of Solid Oxide Fuel Cell
Anode Performance, J. Fuel Cdl Sci.
Technol., 11(2), 021010 (2013).

Jiao, Z. and Shikazono, N., Simulation of
Solid Oxide Fuel Cell Anode Microstructure
Evolution Using Phase Field Method, J.
Electrochem. Soc., 160 (6), pp. F709-F715
(2013).

Jiao, Z., Shikazono, N. and Kasagi, N,
Quantitative Study on the Correlation
Between Solid Oxide Fuel Cell Ni-YSZ
Composite  Anode  Performance and




Sintering Temperature Based on Three
Dimensiona Reconstruction, J. Electrochem.
Soc., 159 (7), pp. F278-F286 (2012).

Jiao, Z., Shikazono, N. and Kasagi, N,
Quantitative Characterization of SOFC
Nickel-YSZ Anode Microstructure
Degradation Based on Focused-lon-Beam
3D-Reconstruction Technique, J.
Electrochem. Soc., 159 (3), pp. B285-B291
(2012).

Jiao, Z., Takagi, N.,_Shikazono, N. and
Kasagi, N., Study on Local Morphological
Changes of Nickel in Solid Oxide Fuel Cell
Anode using Porous Ni pellet Electrode, J.
Power Sources, 196 (3), pp. 1019-1029
(2011).

Jiao, Z., Shikazono, N. and Kasagi, N., An
Ultra-fast Fabrication Technique for Anode
Support Solid Oxide Fuel Cells by
Microwave, J. Power Sources, 196 (13), pp.
5490-5493 (2011).

Jiao, Z., Shikazono, N. and Kasagi, N.,
Study on Degradation of Solid Oxide Fuel
Cell Anode by using pure Nickel Electrode, J.
Power Sources, 196 (20), pp.
8366-8376(2011).

16
NiO-YSZ

22 SOFC pp.
60-63, (2013 12 19 -20 )
Jiao, Z. and Shikazono, N., Simulation of
Solid Oxide Fuel Cell Anode Microstructure
Evolution Using Phase Field Method 22
SOFC pp. 42-47,
(2013 12 19 -20 )
Hara, S. Shikata, K., Shikazono, N., Izumi, S.
and Sakai, S., Monte Carlo Study on The
Constraint Effect of YSZ Phase on Ni
Sintering in Ni-YSZ Composite System,
Proc. 13th International Symposium on Solid
Oxide Fuel Cells (SOFC-XIII, Okinawa,
October 6-11, 2013).
Shimura, T. and Shikazono, N., Quantitative
Analysis of SOFC Anode Microstructure
Change During Redox Cycles, Proc.: 13th
International Symposium on Solid Oxide
Fuel Cells (SOFC-XI1I, Okinawa, October
6-11, 2013).
Jiao, Z. and Shikazono, N., Simulation of
Solid Oxide Fuel Cell Anode Microstructure
Evolution Using Phase Field Method, Proc.
13th International Symposium on Solid
Oxide Fuel Cells (SOFC-XIII, Okinawa,
October 6-11, 2013).
Jiao, Z., Shikazono, N. and Kasagi, N.,

Simulation of Solid Oxide Fuel Cell Anode
Microstructure Evolution by Using the Phase
Field Method 21 SOFC

pp. 52-55, (2012 12

17 -18 )

3
SOFC Ni
21 SOFC
pp. 182-185, (012 12 17

-18 )

230, (2012 10 22 -24

Umeno, Y., Tada, T., Hara, S. and Shikazono,
N., Multiscale Modeling for Material Design
of Solid Oxide Fuel Cell Electrodes, Proc.
EClI Harnessing the Materials Genome,
Colorado (Sep. 30- Oct. 5, 2012).

__ Redox SOFC
2012
J081014, (012 9 10 -12
)
, SOFC
3
2012
J081014,

(2012 9 10 -12 )
Sun, X., Jiao, Z., Lee, G, Hayakawa, K.,
Okita, K., Shikazono, N. and Kasagi, N. 3D
Quantitative Characterization of
Nickel-Yttria-stabilized  Zirconia  Solid
Oxide Fuel Cell Anode Microstructure in
Operation, 10th European Solid Oxide
Fuel Cel Forum, BO0511, Lucerne,
Switzerland (June 27-29, 2012).
Jiao, Z., Shikazono, N. and Kasagi, N.,
Evolution of Microstructural Parameters of
Solid Oxide Fuel Cell Anode during Initial
Discharge Process, 10th European Solid
Oxide Fuel Cell Forum, B1003, Lucerne,
Switzerland (June 27-29, 2012).
Jiao, Z., Shikazono, N. and Kasagi, N., 3D
Quantitative characterization of
Nickel-Yittria-stabilized Zirconia solid oxide
fuel cell anode microstructure in discharge
20 SOFC
pp.34-37, (2011 12 12 -13 )
Shikazono, N. and Kasagi, N., Numerical
Simulation of SOFC Electrode Polarization
Using Three-Dimensional Microstructure
Reconstructed by FIB-SEM, Proc. 2011
MRS Fall Meeting, Boston, USA, C8.3,
Boston, (November 8- December 2,




()

@)

(€)

2011)

Jiao, Z., Shikazono, N. and Kasagi, N.,
Study on Degradation of Solid Oxide Fuel
Cell with Pure Ni Anode, ECS Trans. 35 (1),
pp.1735-1742, 12" International Symposium
on Solid Oxide Fuel Cells, Montreal, Canada,
(May 3, 2011).

3
13 Ni-YSZ

, pp. 13-16 (2014).
6.2.1

, pp. 227-231 (2014).
Shikazono, N. and Kasagi, N., CHAPTER 8:
Three Dimensional Numerical Modelling of
Ni-YSZ Anode, Solid Oxide Fuel Cells:
From Materials to System Modeling, Meng
Ni and Tim S. Zhao (ed), ISBN
978-1-84973-654-1, pp. 200-218 (2013).

SHIKAZONO, Naoki

30345087

UMENO, Yoshitaka

40314231

HARA, Shotaro

10401134



