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ARG 3CIE TStudy on creating next-generation fuel cell structures with gas-atomized alloy powders (7 A7 ks~ A X&&m K%
16 L7 IR IEARELREL EE AR S R O AU BT~ 2498) | L L CREETE N, 25 mETH STV,

%5 1 ¥ TGeneral introduction] TiX, E/REHEM Ch 5 EKE SR EEM (PEFC, {EENREEX 80°C) & [E{ARE
{LFESRBLEM (SOFC, 1EEHREE 700~1000°C) DHAFFREI 3 2 BUT ORI T 7'a—F & ZORMESEZH 52T L
TWb, EOMBERERICRT 2, B etk & U<, BMEERICBEFH S TW DM (I—R | EILRT
VUV, BT Iy R) O E LT, TEelhER] ZIEHT 5 R IAEREFEE SR ORIROT 7 e —F 2SR
LTW5, ST, ASMERO A 7pBliE 7 ot ACRMA il U | &R e L it omWEBRE A RFR & T
D AT b~A REEMAR)] ZIEHTLHZLE2REL, MIREER, MIET 7r—F 2B L0 LT D,

%5 2 % [Anovel cell structure with porous flow fields consisting of alloy powders for PEFC| Ci, JEIC LT KFECEESE
DOHEFGC ALK PEH OFEEEN R O B D RELEMLE S L — X OFEIEGEIC, TAT h~A XERREGEMRKOBE LS
EETEHT 52 &, HRIEHE (0 — R ARMEZILE) &0 3 WTH e EfiliE 2 BB L, X7 L AHORE)HE
JENFET DIRETYH, SEOREHEMEFIZ R TE D2 E2HOLMNILTWD, 51T, NiEAEEmREZEA L
A REBEAIETICIL NI BEA S, =R T L AFIRD &) - T OKHECE TREERZ KK TE 5
TEERHLTWDS, Flo, HAT b~ A X Ni ZEHEMROBEZEFERH A CHERR L 7o 2 ALIRTREE 215 H L7 8 ERRIC ks
W, K2 RV ERKRFEEHNEENG O TWD, FRESEMERGTORBUIINZ . By AR FLIARTT R DK T a1l
S OWEB IS EN, ZOREBEHNM LICHFSE L TCODAREEL A VB —F U AFHEIZ L VB LI L TN D,

%5 3 % [Optimizing porous flow field structures and resource saving of alloy powders] Ti%., & &8 RLFLIEFE OWNENIC
Xy MROEREZER 2B — IS TG RZ2RE L, ETHLIREN EER B ONMEEERk) &ED
AR (EE T AT A2RO/N L) BENLTELZEEZHALNIILTWD, Fio, JEEEST U ARG N
55 1= EFEHIR TIISE 238 LU Ni L 2D Cr 2T 2 L A B4 (Fe-26Cr, Fe-35Cr 2 mass%) ZH AT h~<A XK
ELTHRIE L, ZORERMEREENT2 2 & T, REVERPITEREE 2 A0 U 7B ISR BV T Ni a4 &
DVENEHEERHROND ZLE2WALNIL, GEMROEEIFLO TR Z R L T 5D,

%5 4 7 [ Anovel cell structure for low-temperature SOFC using porous stainless steel support combined with hydrogen permeable
layer and thin film proton conductor] Ti, EEFEDOKIEIETE (400°C~600°C) SOFC BHIEIZBE T 2 Fri= 7k & L
T, KIEEBEIRCA A EERICEND 7 e b (HY) BEMRREEREE AT b~ A G RLIEOEE R E
AL, SolcHlEE LOKEZEELEH T2 2 L2 RELTW5, KEFZREEHO B, G8MKRZHAED
22l a KFFBECHE AL, KFBMEEORHMRE 70 N AR EEOREE L (A EEER E) 200 2 &, BLUY
Bz KRB R AL AZ 7 —N . AME) BRI FREZR SOFC (28R WW T, MEDENT 1 b 2 DT RS
IR LESRIERS ZE E LTS, RIFFETIEIPd ZHNTWAR, L ZMikFEReRE NSV E) 12kD
REDBARRE LTS, BWEFEOHIMICE2MELZEL LML, [T7=2F4 FREAXAT UL AGEHE

(Fe~17Cr, mass%) ZFLIA+/KFEFBEE(Pd Do [, EX 5~15um)+ 7 1 b AREMEE (Sr(ZrosYo2)0s.5. ES 1.2
pm) 4+ — R ((LagsSros)(CoozFens)Os. 5. JES 100nm) | 2> 5 72 5 7= A {KIR/EENE SOFC s A 242 R L TW»
%, S HICRAEELORERBRIZIV T, 400°C TOIRREFREMRR L AEERICB W THID TEIEL TS, £z, =M
FOG S DR Z A T ARR T Y — FREEOMEAIC L »C, BEHAEERM ET5Z L2 EMERTHLNILTE
V. S%OUEIILERBEREMITREF O SR L TV D,
% 5 % [General conclusions and future works| TiX, TN E TORREORIE L, SHOBREIZ OV TIERTN D,

i3« FRSCEE BRI, FI3L 2000 2 & 95832 300 354 1 M9 ORI 572, b L<ITITEL 800 5% 1 FRH L T 723wy,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
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Creating next-generation fuel cell structures by using gas-atomized alloy powders instead of conventional
materials such as carbon, stainless sheet, and ceramics, was studied. Gas-atomized alloy powders show high
degree of freedom in structural design and chemical composition design, which might have potential to solve
current fuel cell problems and to enhance and optimize various important properties for fuel cell applications
such as porous structures, surface conditions, corrosion resistance, and thermal expansion. The developed
separator, with a porous flow field consisting of vacuum sintered Ni-base alloy powders, demonstrated lower
interfacial contact resistances (ICRs) between separators and gas-diffusion-layers (GDLs) due to enhanced
adherence mechanism between sintered powders and GDLs and higher nickel content in passive oxide layers. It
extensively enhanced power density for PEFC in comparison with conventional graphite separators due to those
lower ICRs and superior mass transfer capabilities of porous flow fields consist of spherical alloy powders. In
optimizing those porous structures and resource saving of alloy powders, porous flow fields with finely
dispersed space networks demonstrated the most excellent compatible performances for both lower pressure loss
and higher power densities, in addition, sintered high chromium Ni-free ferritic alloy powders like Fe-26%Cr
and Fe-35%Cr showed superior corrosion resistance than Ni-base alloy powders. Furthermore, a novel cell
structure using porous metallic supports consisting of sintered ferritic Fe-17%Cr powders combined with thin
hydrogen permeable Pd layers, 1.2-um thick proton conductive layer of Sr(ZrygY(2)Os;5 and 100-nm thick
cathode layer of (LagSro.4)(C0goFes)Os.5 Was investigated for low-temperature SOFC and it demonstrated cell
performance for the first time at low temperatures of 400 °C and 450 °C, while improvement of power densities
are still necessary. According to these obtained results in this study, using gas-atomized alloy powders showed

future potential for creating next-generation fuel cell structures with higher performance.
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