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[ AR R EHEHL SOFC IXMiRMEENIC & 0 @ah=R, RILKFEREI OB R AEOKEN DR Z2FANEFEI NS, Lh
L SOFC TiE—7E - BRI RSB 2 AMEMMER R0 ThH D 2 & RALKEREHE R ZE BB\ TRENT R
JRIZ & 2 BRI T332 2 & | IRAL /K SEBRBHEL R 98 3 CIT BRI 5 CHEA L CTHEIT T 2 BV iSO & BRI LUS
B AT BE 2R P R IE ARSI TH 5 Z L R ERFRETH o 1, AW TIRIEAREHEE 5 XA M+ 5 PI-SOFC IZ7EH
L7z, PJ-SOFC TILIRIEIREL DA V) A7 5 v e PREHBIT O3 \ S BRI 2 U CREEAT 0o D mIREH CIRRBHIRIL 65 D A7 R 35 b
K& FBOCET AR TH Y WA AREE T ISR T 2 AMBIEEORBABYFIN D, oy FRREMGICmkT 5
HEEH BN L0 EIRRBEOME 2L L, ZE LI RAKFZREHESEA AR BOEANYHTX 5, S LICIHFER BME
NZEENARNTIC J 0 2V E COBEREMS R B C b o 7B if - BBRULELOSTEME O S BT EBL AR C& 5, — FEKER{LHE
fif-z L SOEC 1% SOFC & o m[WiiE A vl e el iR EBARIC X 0 BUC K D G WEE R = R L X —NE L R R EPFFRTH D
—J T < MEPE S TV D, FRIZ SOEC Tld—7E - A RSN FIcB T 2 MR Am BN E LW ERTRIND,
F 722 F T SOEC D/AKFEMIT SOFC TEL < VSTV D N/ LW — A v B ERTH - 7228, BN E KRR TS
HFIZB T 2EMEITOHAE. ZNDOMEHIFIHA TERWAREER S D, ARIFIETIE Z NS OFREIZR L, PI-SOFC D RR
BHEME & TS L7 KEMET /SA A, PI-SOEC #BE L7-, MRARKEHEERIC X 0 B ABRELERIC BT 2 —E&HARE
fENIFTE D, U EOWRICI VAR TIEOSARMBRE F THeEL2HRFT& 5 PI-SOFC D%, @PJ-SOFC ZF|H L7-
By iR - FBEALTSOSTENE /iR 2 52373 2 BARMERE RN 15 O fE ST, @PJ-SOFC ZFIH U 7= RFEIREHT X 2 R L OWE
TRV TFIE DML . @KENETIEMET /S A A PI-SOEC DIER L EFAITH> 2 L4 AL LT,

D PJ-SOFC DOREMESTE T /L OREEE - B & B ERESEAN FIE DO HEST

BABMEREREAN Tk C BT O Ni lhRCE TS E & ZISER 2 B SOSTEERC RSB DR & | BRALEGEE R L%
WEENCEA SR 2 MER B D, RETIZEPTEMP O Ni lLBORAL S 5 OB LICBWTENENOEMEN ST 2 RET 5
L 3|2 SEM/EDS 128\ CEMmEE 2 8122 U, BARMEREITAN 2 320 L 7=, %i\ T PI-SOFC OFEAREN FE) D & — 7 J&10 fEkI2 1%
HL. KRBLEFOENKEAOTH D ERETEDZ L KEBA VAT Z oD 1 ROBREIGIZ L 0 AR L TWD &
T& 5% Z &b PI-SOFC OEMEBENZEEZ LRk T HMISETNVEME L, ZOETNVEEBMBMNEINZT v T 47T 5
Z L TEBOBINNT OBSR - BRALFLICEE EHE BN L-, T OfE & TERFIEIC X DR L BRSSO 4 ik
THZETHIEL, RETABIOT 4 v T 4 V7 FIEOZLENRT Z & T, BRI EMMEREREM Tk & LT LT,
@ PI-SOFC & 2w MR M T-9E DR 5 & iRt - B BN H L iz 22w HiRat

RFNT K B EWSILEE /TR 2% b & B R aT e 2 RIS LIC S 1L 5 EEME B I IX M S LI DU TR A3 2
B LD, & 2 CHIE CTHEN. L7= G E T /UIC X DR 15 2 F B L O Tk & L TR 2 —5 ¢, #izlCEBmENT
DIFIRA BN 2 FIH U 72 i L 5 BEIS LR TR 24 LT, TR/ iR tFc BT 2 BREMN FEHZ G L, Z0F
EEAWTLEMNEZTM T 2 Z & T Ni/Gd-doped CeO, (GDC)RAEHE, FFEEE OPRBHIE G &AFIM T2 2 &L CLREMENREVWHEESL
HKELTEDLZLHANWE LTz, ZOERMITEY 60%E W\ 9 @RISR G2 BT 90-200 mWem? DO H N EB 2 &0 E LTz
HEE 72 WAL oG REEREER L, £, BRICE A REEMEI A RINT 5 Z LI K DB MIERE~DOREE T
A AR BBV THRGEL, BEAEEMEMEZFINT 5 2 & CEBMERER EREAESFcE 2RV LE,

@ FIR A KEER SOEC PI-SOEC D% - FE3E & BB %

A CTIL PI-SOEC D FEFFA1T ) & IR BMIGIEZ MLz, TEEARKIYEERICBT 5 EMMEE LT
Lag 75ST0.25CrosMngsO; (LSCM)WZVEH L, B/KAER « EIER D ESMEM 2 B 5 /KEKILEMIT B\ CEMEFEZ M L7,
PJ-SOEC TITM/KEHEMAIZ L VLT LI-EMEEH L, VA 7 VP OKEARE EOFHEZ £t L7z, —J LSCM F|H
BN I D LR e FBARYERE 2 BB 268) & AR I E D KRFRERE, A v E—F U AMEICL VML, 72,
RIVYLERNT 22 L TRIGREE, A—3 v 7R EB L, KEERENSKIEIZH ET2 2 ENRAWEEnT,

YA EORKFHZ LY PI-SOFC ZFIH LIz # i - B RS SOGTEME Sy BERTAN 2 5819~ 2 BARME AEREAN T 15 36 L OURFBREHZ L 2D
BHIR L ORMEMBICREMTIE 2 L, &AM IBIEEE RHE T 5 PI-SOFC ORREIT>7-, 7=, mAMBRENE FHRT
BHIKFHERT /3A A PI-SOEC ZH% « FEik L7z,

%« RSCERIL, FI3C 2000 77 & 3630 300 354 10O T 27, & L <IEPE30800 354 1 #iRH L T 7EE W,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).
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Solid oxide fuel cells (SOFC) and solid oxide electrolysis cells (SOEC) are promising types of energy conversion devices
for future renewable energy systems. In this thesis, I addressed the issues of stability under hydrocarbon direct feed and load
following in SOFC. I also proposed a hydrogen electrode for electrolysis under high steam partial pressure and addressed
load following in SOEC.

The focus on the thesis is liquid fuel direct supply SOFC (PJ-SOFC) as it allows direct feed of hydrocarbon fuel with good
load following.

In the first chapter, power generation characteristics of PJ-SOFC were obtained in high fuel utilization conditions. Then, a
reaction model was developed and a novel electrode performance evaluation method for direct hydrocarbon use SOFC was
proposed.

In the second chapter, I established a quantitative evaluation method of the stability of PJ-SOFC. The degradation was
divided into two types: short-term degradation, which can be reversible, and long-term degradation. I applied the proposed
reaction model to evaluate the short-term degradation and developed a new evaluation method for long-term degradation.
Operating conditions for stable operation were determined, and stable power generation was achieved for more than 72
hours. Also, a fuel electrode with additive material was evaluated in the dry methane power generation for improving the
electrode performance.

In the third chapter, based on PJ-SOFC, a novel electrolysis device PJ-SOEC was proposed with direct water supply to the
hydrogen electrode. PJ-SOEC is expected to realize stable high-performance electrolysis under high and stable water
utilization even with variable power supply. Stable electrolysis was achieved and the basic electrolysis performance of
PJ-SOEC was evaluated. Then, the hydrogen electrode which uses a mixt-conductive oxide material was tested as a
promising electrode for high steam partial pressure electrolysis, and its electrolysis performance was evaluated in a water-air
co-electrolysis system.
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