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Thesis Summary (approx.2000 Japanese Characters )

KRS TREER T L H U REIE - BREA RO S A7 L3R5 LELT, L7 4 U v A2 AV T,
TAF )~ =R A A AREM B A AT 2EMEEET H & T, 7 ALY ERE—FH L7 (KOH-free)
BEAEIT VT ) REFER (SAFC) OV AT LEMRL, VAT AHFOKBENZREFTT 2 2 L2k b HEMRE
I ETDEODOVAT LAHRFHIOWTELHEHLOTHY, 6 ELVERINTVD,

B1ED [HERI Tl ARSCTITo 7 HEREE TH 2 BMECEMOFFE 2 Z 8 L7~ KOH - free SAFC ¥
AT LAORESE, £ TORGHEEL L) ZENMBETHY, SAFC VAT LAOERICERS Z L 2R LT,

B2EO THILT « V2 I7ME AW AT AEELOERERG) TIX, MIL7 4 Vv TR ET A4 ) ~—%
A3 2 EMmE 2 KOH-free SAFC OV AT AEFEHE L, BERBRIZYDO TRIIL, £72, BP0 T A4
~ AR LBBEUEROBREZMNT 22 LT, BEREEHEKTOT A 4/ ~—8AROEINC L 5 BB O
AOFLEAZE, F72, KEBERBEERICBWC, 744 ~—BAROBII XD A A AREEGUIC Bk 5 PEAE K
TEMHA LT, LEXY ., VAT AR EZMET 57200 2HE Lz,

B3 ED [ REEEMAE OB K O BRI ) ik, EIREKERLY LDH & #§f L7~ LDH % fAvi=4
MEEMABRE L, L7« Vo 7 EBAT D Z & T, KOH - free SAFC v AT A~DJSHAMNARETH D Z &
BREN T, LDH & FIEE L7 LDH OEASRE 2 L S8, EROMENBEMIE~G 2 2282 M5 L7, LDH
Z AW EmIT LDH OEAROEINC LV, BREEENY—I2220 | EEMEEOm ENBR s, —F., HEk
L7z LDH % W72 ST 28 L7z LDH OEAROEINC D4, BBHEENRE — L7220  BEMREDK TR
bz, HIZ, EMEENENRT D L, EFREIRFIOMEKRI ML S, LDH °HEE L 72 LDH Efra H\ 5%
ElZ, BEEECETBEOBENEETHDL Z EEAH L,

F47ED MEA %47 L7z /KBEVBIERIC X 2 e L FEIEREOFBAMEMNT ) Tix, L7 4 V> TR E 7 A A
)~ — AT HEME RNV AT AL L kv AT U ATES AWC, E-EmEASE (MEA) 20 L
3B OB 2 ERBMICEIET L Z LIk Lz, /2, ML 4« UV U VORI 2B (b &8, “RED K
Bo#TmBNEBEIh, 7/ — Fhoh Y — R~OKBENED Y — FOMMREZMFE T 57200 TR, 7/ —F
TDT7F 9T 4 v IHEEMA DR H D=0, FEMERER LICERITHL Z &2 R L,

5 ED kBEIZEE LERENREDET ML L S AT LKEHIC L 2 REMEEOHIE] ik, kBEIZE
B LU EMERET T V2 MEE L, MEA 2R 2 /KBE), Bk & B EMREE RO 2 BREfFI L7, &N
BRI DO K BB R DI E R C BB SN, $7-7 /) — R0 77 95T 4 v ICb BB SN Z L 2H L
TRY, VAT AEBEROKBEZIERT S Z L OBEEWEZ R Lz, FIZ, BUOKEBRERLEVBIEIE AT 5
B2 T, AT AEEROKEHIC LY FEEMREN [ L L2 2 LB S, BB A2 LDHIZEF LThH,
FEIERENT L LI &R TE L,

H6ED REROASHROBE] T, RGLOMEERIEL, S%OBRE 7R L, RiFFEa@E L T, Ml
T4V TEERWEZ LT, SAFC OV AT AEEE L, A% T EMRE KOH-free D2 AT A~EHT 5 2
EWFARETH D Z L2 LTz, iz, BMMEEZSIEHT OO 2T LARFHI LY | BEOKGBEEOHR L T
J—=FRIZBID7T7vF 4 7 OMENIEELEDR LICHT2EER S AT AHRFHEETH DL Z L ZREL
77
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Thesis Summary (approx.300 English Words )

In this present work, the importance of water movement through membrane electrode assembly (MEA) and relationship
between cell performance and water movement which is affected by the anion-exchange membrane (AEM) properties were
discussed from a systemic view by experimental and calculation approaches based on a stable KOH-free solid-state alkaline
fuel cell (SAFC) system with pore-filling AEM (PF-AEM) assembled with ionomer electrode or all-inorganic electrode. The
findings discovered in each chapter of this work are summarized as follows:

In Chapter 1, the literature review of SAFC consisting the background and general issues of SAFCs were concluded to
indicate problems related to the poor performance of MEA. To improve the cell performance of SAFC, KOH-free SAFC
system needs to be established and the system design index should be indicated.

In Chapter 2, a novel KOH-free SAFC by using PF-AEM and ionomer electrode was developed with a relative stable cell
performance. Based on this system, it has a possibility to investigate water movement in SAFC.

In Chapter 3, instead of ionomer electrode, an all-inorganic electrode was successfully developed for the KOH-free
SAFC for the first time. Layered double hydroxide (LDH) and delaminated LDH as the inorganic ion conductors were
assembled with the PF-AEM and cell performance test was operated successfully. It was indicated that the structure of the
electrode and electron conducting resistance were the unneglectables factors to the cell performance improvement.

In Chapter 4, water movement through MEA was investigated and the relationship between water
movement in the cell and cell performance was explored by using different hydrophilic/hydrophobic
PF-AEMs. It was discovered that in a highly hydrophilic membrane, the water movement direction was from
the anode to the cathode, which can increase the cathode relative humidity (EH) to improve the ionic
conductivity and suppress flooding at the anode. In contrast, the result was the opposite in a hydrophobic
membrane.

In Chapter 5, a model was built to clarify the reasons for the cell performance decrease of SAFC and to understand the
effect of water movement on cell performance. It was found that cell performance can be improved under fully water
permeation condition while it may decrease under no water permeation condition. On the other hand, anode flooding was
also discovered as an important to the cell performance. By using high water permeability PF-AEM and careful anode RH
control, cell performances with both ionomer electrode and all-inorganic electrode were improved after ensuring water
management at a managed condition.

In Chapter 6, a summary of key findings in the present work was presented. This study indicates that the AEM with not
only a high ionic conductivity and suitable durability but also high water permeability should be designed to satisfy SAFC
applications in future.

8%+ ESCEE L. RS0 2000 & HESC 300 GEA LERT ORI 50y b L <IEIEIC 800 #EA 2 HHRH L TS EE 0,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 2 copies of
800 Words (English).




