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ARG CiE TStudy on creating next-generation fuel cell structures with gas-atomized alloy powders
(FAT b~A AEEMRZIEN Lok i RER B ErAE SR OFIRUZ BT 5 0F98) | &8
L CHFETENML, 25 ETHEIN TS,

% 1 % [General introduction] TiZ, 1% U OIZREFEM O KR & AR IE R, B4 B
FEXE, o XN FERREIEM CTh 5 BEIRE ) FRkkER (PEFC, fFEHREK) 80°C) &
IR L B R E L (SOFC, TEBNRE 700~1000C) D4 FRE A & L@ A LT
%o RIT, PEFC & SOFC D HEATREIT T 2 BATOMR T 7'n —F L 2 ORER ZH b )
WL TW5b, ORI 5, Fic2mtseing & U<, BREEIZBEEH S
TWDHRM (W—ARr | ELERAT LV Ritlk, BT Iy 7 X)) ofREL LT, T58khK]
25 T 2 AR B E SR ORI O T 7o —F 2 RE L TV DH, I 62, &4
RKOFR#x 72508 7 v AR 2 LB HE U | MERRGTH L Rt Om W EH HE LR R &
T5 [TAT h~AXGEMEK] ZIEHTHZ L 2BEL, MIEER, FET T n—F %
ANl TS,

% 2 7 [Anovel cell structure with porous flow fields consisting of alloy powders for PEFC] T
%, FEIZHE KRR FHE OGO BOKRPEE ORED KR O b DR E R S —#
DOIREEAEEIC, TAT b~ A RERIRE S RO EEFERE S AR ZIE AT 2 2 & T(Fig.l), #
2YEEE (0 — R AL LK) & D 3 ot il 2 FEBL L, A7 L A O ARH)
BRI T DIRET S, IRED R E AR A TE 5 2 L2 LN LTV D,
I HIZ, NI EEGEHRZEH L25E, AERBEEPIZIEINI BDEA S, H—R AT
vV AR DA o> Z R OKECE THREEFIAALB TE H 2 & & fAH L TV 5 (Fig.2),
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Fig.1 Schematic drawing of the proposed PEFC Fig.2 Interfacial contact resistances between flow
structures with porous flow fields composed of fields and gas diffusion layers as a function of the
sintered alloy powders. compaction force.



Fo. AT b~ A X Ni ZEESH RO EZEERE R CRERK L 72 22 FLIRTERE 216 L 7238
BRICIBW T, K9 2 5 WK TS B B NG BTV 5 (Fig.3), S m#EfifHT o Rz
2 IRZ LB DK FBAAGIECIER MG EEOWBEBEIMEOUGES . BEH M R
HHELTWD & A v E—& v A5 R(Fig.d) L v HEZ2 s 5,

700 50
® Porous Type ® Porous Type
& 600 v
E o Groove Type Jo°° °. 40 r o Groove Type
S 500 f 0’
E,o | e’ g 30
5 400 e ¢
7] ° =
§ 300 . ° d:‘d:lﬂi‘:‘:'mq'-\: >T- 20 +
%200 DFEP?FD L0 nnnunu
o 100 t .A:!a fﬂ. D'E
.D
0 2 L L 0 '\ .
0.0 05 1.0 15 40 50 60
Current Density [Alcm?] X [mQ]
Fig.3 Power densities in single-cell performance Fig.4 Impedance plots in single-cell performance
tests using a porous flow field structure and a tests using a porous flow field type separator with
groove type flow field. C276 sintered powders and a conventional

groove type graphite separator.

% 3 7= [Optimizing porous flow field structures and resource saving of alloy powders] Ti%., &
B AR FARTEIE ORI R v MR OEREZE R 2 B — 12 B S 7o e g iR 2 2 2 L.
T DB EER B ONMEEMERR(L) EENDBRRMEE (WS EE T AT AR
O/NER) BN TEDHZ E AL L TWA(Figh), Fiz, JEIEEST U AN S
% 72 b FEFESAM T I A3 LV Ni L A D Cr 27 > L A4 4x(Fe-26Cr, Fe-35Cr 45 mass%)
HHAT h~A ZpRE L THE L, TOREZELEMEZIENT 52 & T, REFEMNETER
BEa A8 Lo MBIREARICIS W T, Ni AEAS L VEAZIEERN GO 225
T L, A ROEEFLOATREM %7~k LTV 5 (Fig.6).
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Fig.5 Powder porous flow fields with evenly Fig.6 Results of sulfuric acid immersion
dispersed space networks. tests of sintered alloy powders with diameter

5 of 210-297pum.



% 4 7= A novel cell structure for low-temperature SOFC using porous stainless steel support
combined with hydrogen permeable layer and thin film proton conductor] <Ti¥, HEZEFREDIKIE
TEEHRY (400°C~600°C) SOFC BAFEIZBIT 2 iz ik & U<, IRIR/FE T 4 EE
PRICEN D 7 1 b (HY) [mEWRBEEREE TAT b~ A ZEE8M R IR DOBEEIRE
EAL, SoichfiE e L TKBEFZREA B2 Z L 2REL T\ D, AKFEHmEwE
DHEIE, BEMREIEDZEFL 2 KB HEBE TE AL L, KFBUHEHEOMIRE 7' F A
HEOMEER L (A A8 R E) 23 28, BRI, BRaKER EHATA, A4

J =), s BRI AEEZ: SOFC (2B W T, MEDOEm\T 1 kD&% KGRI fit
MU EZRS 2L L LT0D, RIS TIEPd Z HNTWD 2, X0 Zffi7ekFEiEiE
&R (Nb°VEE) ICEDMRBLREE LTWD, BURRHEDOHIEIC X 2ELEL bR
AL, 7274 FRAT VL ABEMAEK (Fe-17Crmass%) 2 FLIK+ /KB FHEEL(Pd ¥ - &
B, JEEX 5~15um)+ 71 b IAREMEREI (Sr(ZrogYo2)0s.5. ES 1.2um) + 4 Y — R

((LaosSro.4)(Coo2Fe08)0s.5« JE S 100nm) | 72572 28 7o 7o KIR B SOFC MR 2 1242
L TWA(Fig.7), & BTV (Fig.8)DRERBRIZISUN T, 400°C TORIRIE EMERE 2 A
FEERICB W THID THEIEL TV A (Fig.9), £7-. ZASUSHE O K &I - 7= Hk B 7 —
NEEOEMIZ L > T, BEHADEEN M L322 L2 E@EERTHLNILTEBY, 4
% OVERBUGE DM R BR BN E O a2 R LT 5,

% 5% [General conclusions and future works] Ti&, ZHE TOMREOKRIEEL ., SH DR
LIZONWTIRTV D,

<Proposed novel cell structure> Thin cathode layer (La, ¢Sr;,)(Cogy.Feys)0ss
- good oxygen ion conductor

- good electric conductivity

- thin film, 100nm thick

{LapsSrod{CopaF ezl O30

Thin proton conductor Sr(Zr, 4Y; )05
- proton conductive at low (emperature (400 C)
- thin film, 1.2 pm (higher conductivity)
- good insulating property
- lattice parameter and thermal expansion coefficient are close to Pd

~ Proton conductor

Sr{ZrosYo2) O35

Dense and thin hydrogen permeable layer Pd-plating

- good proton conductivity and electric conductivity

- good for the deposition of thin proton conductor on it

- separating H, and O,

- replaced by other cost effective hydrogen permeable materials
like Nb.V, and those alloys

Plated Pd

<Cell performance> Porous metailic substrates (sintered Fe-17Cr ferritic alloy powders)
Cell performance at low temperature of - strong mechanical properties (toughness, thermal

400° C was demonstrated for the first shock resistance)

time. - superior electric conductivity

- thermal expansion coefficient (11.9) is close to
Pd (11.8) and Sr(Zry4Y, )04 (9.87) x109K

Fig.7 The cell structure in this study, using ferritic alloy Fig.8 Cross-sectional TEM image of
powders combined with hydrogen permeable layer, proton Sr(zr0.8Y0.2)03-5 and
conductive Sr(Zr0.8Y0.2)03-5 layer, and cathode layer of (La0.65r0.4)(C00.2Fe0.8)03- layers
(La0.6Sr0.4)(Co00.2Fe0.8)03-6. deposited on plated Pd.
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Fig.9 Current density — cell voltage and current density — power density
curves of the prepared cell measured at 400°C and 450°C.



