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Potential (V)
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K2 800 °C - [t —+ RSB 1S FIHVBEMESTR - LSGM S E SE M

SmBg, 51, Co,O,,
1000C/10hr

T

T From literature

A L a 800C

As-prepared Er——

900°C 20 30 40 50 60 70 80 1200 °C
2 Theta (Degree)

[& 1 ~ SBSC #7%GZ XRD £ SEM £55R

Intensity (arb. u.)
ol -
Y
3
- = A -

400 14 800
—=— 800C —e— Fuel : dry hydrogen
—— 700C | 1.2 -
—+— Fuel : 3% humidified hydrogen o
300 & 600 g
2
< = <
g = g
R H
200 & k] 400 £,
<2 g =
= 3 3
= :
[z}
100 S 200 3
N N
NiFe+CMP) | LSGM (300 um) | SBSC [ NiFe+CMF) | LSGM (300 um) | SBSC@800C [
rr——T7rr—1rr7rr—7—"—0 o4 r—0
0 200 400 600 800 1000 1200 0 400 800 1200 1600
Current density (mA cm'2) Current density (mA cm'z)

@ — - - (NiFe + CMF) | LSGMI SBSC 253185 71 Haak 45 5
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Kyushu University

International Institute for Carbon-Neutral Ghﬂ
Research
Motooka T44, Nizki-Eu, Fukacka 8150395
Phone +81-32-802-6935, Fax+81-92-802-65%%

Nevember 16, 2014

Dr. Tai-NanLin
SOFC-MEA Progect Manager

Associan Engmesr and Nano-mch proup
Inefmaf}lm&ugrmmﬂ},

Dear Drlin

T am writing this lemer for officially informeng you to xvite you 1o Intermationsl Instnme
for Carbon Newral Energy Research Eyushn University as a Visitng Scholar m a period
fom Novemsber 20 to Decemnber 19, 2014,  The objectve to visit is o star collaboration
wok oo Solid Onode Foel Cell Developooent and the all costs for your visit e supported by
Instirate of Muclear Enerpy Besearch (INER).

Sinceraly Yours,

IV

Tatownm Ishihars
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Staff and Member

£ g ¥
Prof. Tatsumi Ishihara

Research Subjects : Advanced battery and fuel cells
Environmental catalyst

!

Ass. Prof. Shintaro Ida

Research Subjects; Photocatalyst, Nanosheet
Photoluminessent nano sheet

g J
( ™
Assistant Prof. . Associate Prof.
Takaaki Sakai Hidehisa Hagiwara
Research Subjects; Proton ~ Research Subjects; Photo
conductor N Catalyst
O S
Technician Yuko Misumi Post doc. 6 Master Course : 18
Secretary; Noriko Nishiyama Researcher: 5 Bachelor couise @ 6
Yukiko Mitoma Phd student : 9
Total 51
" vAg
g 48 < B
Vs ] 4
Ref -
elormer Photocatalyst
o /
Hydrogen Automotive Catalyst
(deNOx,PMremoval)
Hydrogen l — Eledmlyg%mbustlon controle sensor
Storage o
Fuel Cell 3 -
(SOFC) =S
H202 A
Green Catalyst l ]
A1
[ 3

Advance Battery
(Metal-air rechargeable battery)
Hybrid Capacitor

lon exchange
materials

Research Subjects in Ishihara Lab.
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Research Environmental

_@The main equipments in Ishihara Laboratory.

(Only one in the world)

10kW combined heat and power generation

. 1 DC-AC Convertor
Heat exchanger ﬂ -

Wonle)ooryy; Collaborated work with Mitsubishi Material and Kansai Electric Pow
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Oxide lon Conductivity in LaGaO, Oxide

Temperature/ T

1000 900 800 700 600

ZrCi,—?.Smol%Sc,D,

LSGMC developed by our

4 Group at 1994,

Conventional Oxide

log{o/Scm™?)

Fluoride structure

4 T EEPNIL (NI DR | L 1
67 o8 09 10 11 12 13
1000/T /K

Fig. Comparison of the oxide ion conductivity in the various oxides,

10kW combined heat and power generation system

.
Stack design

a) Conventional b) High power stack

Figure 2-27 Schematic drawings of stacks.

Tahle 2.7 Specification of the stacks, conventional and high power stack
Unit Conventional High power stack
| Diameter mm 120 170
Thickness of um 200 160
electrolyte
Output power w 23 98
Power density Wiem? 0.203 0.434
Current A 30 133
Current density Alem? 0.27 0.59

pAv)




10kW combined heat and power generation system

W
Cell Performance 1 5
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Fuel utilization: 0.75 Operating Temp: 750 °C

Collaboration work with TOTO

vem Stack Module Svetem Result=
Stack Power  TAWW@@9TIR.TAU TS
2008 Module Power - T32W, 877K, TA. Ug68%
= Module Efficiency - DC3” 1° o rated power)
System Efficiency  AC32.0%of1ated power)
~009 Stack Power 86 W9 73K, TA U7
" Module Power  815W. 877K, 7A. U 75%
The furst S
half of the Maodule Efficiency  DC46 1% rated power)
Vi Svstem Efficiency . ACH0 8% ofrated power)
2009 Stack Power ' SIW@G973IK.TAU75%
% Module Power  T97W. 890K, TA. U;75%
The second f
i Module Efficiency  DC45 1%of1ated power)
half of the " UE
S Svstem Efficiency  AC42.0° sirated power)
Stack Power ' 87 Wi 973K.TA.U75%
Module Power - 852W, 946K. TA. U7™%
2010 Module Efficiency - DC33 5% rated power)
Svstem Efficiency  ACA ™ sirated power)

1



NEDO Target & Results of 10 kW CHP System

Results
Target 60°C 90°C
hot water hot water
Fuel — Town Gas Town Gas(13A)
DC Power Output kW = 124 12.4
DC Electrical _
Efficiency %HHV 50 50
AC Power Output kW 10 10.1 10.1
AC Electrical
Efficieney %HHV 40 41 40
Overall Efficiency %HHV 80*! 82 79
. Under
2 5
Long-term Stability | %/1000h 0.25* Operation

*1 Exhaust heat is recovered as 60°C hot water.
*2 Voltage degradation rate per 1,000 hours after 3,000-

hour operation at the rated output.

Introduction SOFC using LSGM
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At DC770W, efficiency is achieved to 45% (LHV) and high efficiency could be sustained.
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i ek = IXRERFFTATELILINARER SOFC £ilutft 4% & /F & [ & (Memorandum of
Understanding > MOU)

e W '

MEMORANDUM OF UNDERSTANDING | -
FOR TECHNICAL COOPERATION

Department of Applicd Chemistry, Faculty of Engineering, Kyushu Univensity, Japan
&

Chemical Engineering Division, Institute of Nuclear Energy Research, Taiwan
The Depanment of Applied Chemistry, Faculty of Engiseering. Kyushu Unmvensity and Chemical Engmcenng Drvision,

Iasutute of Nuckear Encrgy Rescarch, i effont (o promote cducation. scintific researches aad scademuc activities,
cooclude the following agrecment

Article 1

Both laboratorics agree o promote reacwable cncngy related rescarch inieractions and cooperation m the Beids of solid I

anide ducl cells (SOFC) and solid axide electrolyzer cell (SOEC), inchuding but not be limited through' .

(1) Development of join projects, programs, symposiams, and conferences, ssese

() Exchange of rescarch and materials, md and shaneg asalyteal fxcilitics | | ,
theow, . .

Thas agreemenst imposes no financial obligaton oa both dep Fmancial for the above

activities, such as travel expenses, lodging fee, and allowances shall be made on 3 case by case basis spom monnl =+~ H
agrecment. !

Arnicle 3 '
mhmw mcans any of 3 rature that o marked with cither

b or Restricied Each pany shall protect the restnicted information provided by the other i
! J’lﬂylmuh_mmlmhnhdmutnmuum”-mncmurhmq
I Party Both laboratories shall cooperate logether on the activities lisied in Amicle |

Arsicle 4
Both laboratores shall coasult one another sbout the Article | content on 3 regular ume frame (3 months) and review
accomplishment on a yearly basts,

Ly

Tﬁwhﬂu-:&«hull)mﬁwhé&ﬂmﬂmk%uwhm
~ comscol A writen potice and of ths shall be made two (7) months prior 10 i
* valdity.
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