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HRIE CIEEN T 5 2 L UL O B RER L IR B B 2 BlE 3~ 5 7o IEME D @O ER LA B O sk S RFEY
T~ A E RS T, BIREIIIE A A AREMEE G TS5 Sc20s, AleOs ZEIL ZrO2(SASZ) %, SREHSIZ 1X
Ni-SASZ ¥— A v b &, 22K ITEME & BUERRN < BV EFEM 27~ T LaNi(Fe)Os(LNF) % # ] L .
PRBVE 2 A & U 72 BB S 5 AR RS E D L 2 ERL L . BB B O BRI O B 24T - 7=,

AT —32 HES. $5 0 ERbE BoEm~FAE AL, BEE s TERSh W5, BoFE~5
RNEOWEE A LU T IRT,

¥ =3 ClE 8YSZ, SASZ #EMBD Ni-P /N a =79 — R v MI#EM L7ZBOBEKAEME~D B SV CEE
WiziFo7-, BFRORBLES NiO. MKEORR 2 N 3 =T & T REHE — A« b OB 2 36 L, 2
TEERMEDREHR O BRI EIC RIE T B DWW TR Lz, W oBREHRIZE W T 800 C TiEITEIT o7
LEIIEWVEAREMEZ R LA, 800°CE TOFEIBRRICB W TEILZIT > 72 HAICIE Ni-8YSZ CTIHEBRT
KT L. Ni-SASZ TlIA A R8N LE e oTe, —A v FHO N1 O/X—a b —v 3 RIER FE-SEM 47
WRZZ AT L, b a =T M- S AR T SO IS AT T B OV TE L LT, BEHBGE T UG O
WE R AR fRAT s BB T O, —EEE ORIERE A — A v b TOZE L= Ni-Ni #AEMRICBWTE
BECThHDHEEZ LN,

FEIEEIZIBUNT Sca0s ZEA Zr02(SeSZ) 6 LS 1L SASZ A L7z Ni-Pva=7H%— X v MREMBOE %
EMIZ DWW TR 21T > 72, 800°CIZHWT 600 R EER DL EM 27N L 72/ 5, Ni-ScSZ Tidkfl & & b
WCHEBROBETHARLNZA, Ni-SASZ TIERE R LITR 6N TLE LEEE27R Uiz, EEROMK T I3kt
MR D N1 OBHEIZ LD B DT, BREHBRA~D T /L 2 F ORI L 0 EIREHEAX T TO Ni OEEN 2 b L E IR
HENREESND Z LD o7, NiO-SeSZ 12 AleOs ZUSINT 2 Z L2 X W Wi OEERIFK T 28, 731+
% 3mol%Lh BN 2 Z 12k v 600 UL EZE LT EEREHERFT 2 Z E0NER SNz, XRD OFERMNMN 5
TV 2 F AN U REHE T BERGB RIS B WO TREHB 12 NiAleOs O A B FRIVHBNBR END Z & Rbho
2o TOAEFRIVFED 800CIZEB N TP o< 0 LT INELEFTH S NiAliOws & 720 . Ni ORI % E
WZHFG LTV D A BEERS RIB X Tz,

% HE T LNF ® SOFC OZESMB~DH O FREMEEZ I 5 72, LNF OFEMIRE & SASZ & OIS, &
FREEIE DB DN T A VW A ROBREHMB S H R L % FAWCEMi 21T - 7=, XRD OfEHEH 5 LNF 28546
% 1000°CLL EOER TR T 5 & &ML & ORmIZERILL LagZrOr 2T 25 2 &R Sz, /ER L
T TEBRBE COTEMRBEELIZITH Z L2 X Y LNF/SASZ Rm#Hti@mERio 1/10 LA I Lz,
Z O LNF % 1000°C TIEAL L7z BW T 800°CIZBW T 1.56W/em? & & b m W REBMAMEZER LTZ, &
NHEOFER NS, LNF IZHEES SOFC 0ZEXM s L THETHD EEZ LN,

EARBEICBOTIER YA XOMEHR AL OB Z B L L, BB EH-OMARE E N K FLR, ffL
B, BRBMIR SR L O H R & o T VBRI MAT T BB O W TR B2 AT o 7, B S R
T OBREHBHEE 2 REST 5 720, RFEORL S NiO 2T 2 FIEOBEME A /ERL L 7=, #ii7e Nio %
WCERL U 72 BRBHER I3 W BT ME 2 R L. HKLO NiO & Fl W 7o BREMBIL BRI 72 0 A2 s Lic, b o
JREHE & L B o To R EEAR 2 SRk -2 & & TRV EMIEME & W AL E2 M T2 BV 2R Lz, &6
BB OEHOFIEC LV B VO OWHRAETH D Z Ehbhol, VO Y OMEIcL &
Itz R L — 2 I OBEMEHL AT S, AERBVE —E AW KO LVOFHIC O CH AR O EosHE
SBENTZ, ZDOX I UTERIL724M% 60-, 100-, 120-mm DOBREME 2 L CITEME A e L= i
BFoi, INHOEATHEDE 53%LHV) &V ) EVEEER LT, b0 ENS SASZ & LNF %
LB ARNER L~V OFRES OB LR X » 7 ~EH X 5 alRetEiR S,

% BROCEEIEX. L2000 52 & 33 300 5EA 1T ORI 20, b L<IFHEC 800 34 2 MR L T 723y,
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The main purpose of this study i1s to develop SOFCs for intermediate-temperature
operation for actual use. This thesis deals with the study of application of Sc203-Al203 stabilized
ZrOQq2 (SASZ) for electrolyte and anode cermets, LNF for cathode and the scaling up of the
anode-supported planar type cell. The contents of this thesis are summarized as follows.

Chapter 1 describes the introduction of this thesis and Chapter 2 describes the
experimental techniques.

In Chapter 3, the reduction behavior of several types of anodes made with different NiO
particle sizes or different zirconia compositions (i.e., 8YSZ, SASZ) is investigated and the effect of
the NiO reduction conditions on the cermet characteristics is reported.

Chapter 4 describes the anode cermets fabricated with different zirconia compositions
(ScSZ or SASZ) and investigates the long-term stability of the electrical conductivity. In particular,
we focus on the effect of Al203 in the NiO-ScSZ on the electric conductivity and on nickel sintering
in the operating atmosphere. From these results, it was clarified that the Ni-SASZ showed stable
characteristics under intermediate temperature operation.

In chapter 5, the relationships among LNF sintering temperature, its reactivity with
SASZ, and anode-supported cell performance were investigated. We also demonstrate the drastic
effect of preliminary loading at a very high current density on LNF/SASZ interfacial resistance.
The cell with LNF sintered at 1000°C has the maximum power density of 1.56 W/cm? at 800°C.

Chapter 6 examines the dependence of the anode materials and structure on the cell
characteristics, including porosity, pore size, and the flatness of the anode-supported cell, and the
power generation performance. Using the results, we fabricated large anode-supported cells with
diameters of up to 120 mm. We also investigate the characteristics and performance of the larger
scale cells. This performance indicates that the cells using SASZ and LNF show sufficiently high
potential for developing the multicell stack for an actual power generation system.

Chapter 7 summarizes the results and important findings of this study.
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