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Abstract

The objective of the report is to describe the technological aspects and problems
involved in the development of Solid Oxide Fuel Cells (SOFCs). The authors studied
mainly on the current status of research and development of SOFCs through the extensive
survey of the proceedings published on and after the international conference of fuel
cells held in 1985. Further, the authors examined the publications, such as journals of
electrochemistry, technical papers of official institutions and private enterprises , separate
volumes of fuel cells, and so on.

The main part of the report is Chapter 4, in which the status of R&D is widely
investigated. In order to help readers’ good understandings, the principle of fuel cells is
presented only briefly in Chapter 2. Further in Chapter 3, the tendency of R&D of
SOFCs is described from the cross - sectional point of view. Finally, the future sub-
ject of R&D is expressed in Chapter 5.
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Interconnection

Fuel Electrode

Porous Zirconia Support Tube

Component Material Thickness  Fabrication Process
Support Tube Zr04(Ca0) 1.2 mm Extrusion-sintering

Air Electrode La{Sr)MnOy 1.4 mm Slurry coat-sintering

Electrolyte Zr0O,(Y,04) 40 ym El hemical vapor d

Interconnection ~ LaCr(Mg)Oy 40 pm Electrochemical vapor deposition

Fuel Electrode  Ni-ZrO,(Y;03) 100 pm Slurry coat-electrochemical

vapor deposition
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BEEPATR S -, BEBTEE, H3R1 7 Th
IRLTw5, FlziE, BEFRIAESY%. KESKREL
1.5, REA1.013MPaO WERSUE AL T, EH&H 1108
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Symbols
AC; Air Compressor, MC; Methane Compressor,
HE1; Air Preheater, HEZ2; Methane Preheater,,
HE3; Gas Cooler(Recovery Boiler, Condenser),
FC; Fuel Cell, A; Anode, | ; Electrolyte,
C; Cathode, CC; Auxil.Combustor, B; Boiler,
GT; Gas Turbine, ST; Steam Turbine,
SP;C0, Separator )
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%-4.1.1 BEHEIR Y v 2 OEBHRERY

T e R BRSO ef Bl | e x| m om0 s
% 4k ® |laTrisy | A 2mm — 8 -— 3.9 _ 33 E¥ 3 ’Lgnofga%
Tevasy | MO 1% (2:‘?)"033%) — 1,455 — | TR | Fs -
BN | Tk | 200 i e 10 X 2,700 |5.68(6.09) | —200mesh | P-S —
(?ﬁi‘lﬁ‘xﬁ'\ﬁ) LaCoO, 200 z(ffoég;:) 3.7 ~1,400 | —(7.02) | —200 mesh F-S | —
C‘ﬁc"'?‘? Ni 100~200 3(‘1’_‘;‘]‘)"‘:) —_ 1455 | — ~170 mesh (] —_—
FeS: Tef U #EN, P.S: MNT—7 73 X050 ( JARRKDE &
6 i 12 EF ORI 19, CPE. CSZ%E. LaCo0,. NiO#%
Qu:=1.4 1/min{ (1) 1,000°C Y. SAEIRECERICS T 24 A OEBMEDOH
ST b s " Je10 RFEHEL TV % A, FIERSOFCOENAMI
o | W . RIZTH AL ORE ST T1 B,
" 2)
~ @3 A < s
Es / 16 = (2) ARt sern
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i /// : = NU—SHROT >y 7 ae A OB BXU
1 i 2 BEBD T vy~ HFA b LYSZ BIRE - DR
6 0 BT3B O W TR L T 5919, #i
0 1 © £M) 3 4 FECHL TR, 77> 7a<A rizCoO 2EML.

B-4.1.1 BEFLICHT S EHERFE

0.5~0.6mm ) 2#E L TWV5b, ZOXNLEZEIHREA
BEELRTC—ERKDR Y v 7 2T 5, EVOER
BRI TF (A > 7 2% 2%) L LTIRES0. Imm O
Zy T IVERFRHLTWS, A¥ v 7 EBRER?E-
4.1. MR T o BEHBEHEINI D Rls5 131455°C. 25 kbt
FLaCoO; DRI IFI00CTH 2 I L2 EEL T,
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REREIFRBROZR ETHEIA-BES L LT, &
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RS EEOWMTE., CVD/EVDHEEIC L 2 YSZOf 5
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LaCoO;., LaNiQ; e ¥R 7 A H A4 b £ YSZE DR
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Self-supported structure Substrate structure
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%£-4.1.2 EEHZAO LNV RUBEET
Elements Materials Fabrication Techniques
Yttria-stabilized Tape casting for plates
Electrolyte Zirconia (YS2) CVD/EVD for thin film
Fuel Electrode | Ni/YSZ cermet Screen-printing
Sr-doped lanthanum .
Alr Electrode manganite Screen-printing
Ca- or Sr-doped Pressing and sintering
Separator lanthanum chromite | Tape casting
1.2 T T 1 Y T T 35
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(a) Hydrogen fuel cells

(b) Ethane fuel cells
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#-4.2.1 WHt O SOFCRARETHE®

Experimental Units

400 W TVA 1986

3 kW Tokyo Gas/Osaka Gas 1987

25 kW 3-5 Units 1990/1991

Prool-of-Concept Units
100-200 kW 3-5 Units 1992/1994
“1-2 MW 1-3 Units 1994/1996
Field Test Units

On-Site Market 100-200 kW 1994/1996
Utitity Market 10-50 MW Mid-1990’s

aiscuoiyte

porous zirconia
suppont tube

anoda bus

®-4.2.2 WHEIZ)LiEgEE

BADOF S IX, AR & 0EERCERZZ L, &
NWERDMIT S L&z, REEBO T —v 7 icwL
TEZTALERRNIETHS, iGNV EHE
Bk E DRDOBIEHRH ADY =) » T %2 EZ DLHE
Bl 2D TEHTHD, 861, bI—DDF|H
IR tE T, ERE L AR B 2 BEEE D
BExHa~GIBRThd sz, BERERB LW
EThHb, :

@ 3~5kW #ESOFCORAF-?, WHH 0SB &
LT9 BRELIARBN R REEBETCH S, TVA
WA A KA X ZWHROHEMBA 21T KA
[V T3k WHED SRBGEER 1T - 72, SkWESIXERX1/2
4 ¥, BME36cm OFBAFBRH L EHVLTWL 3,
SkWH OGS R U E 2 K-4.2.3L%-4.2. 21277,
HEFIEIZER-4.2.3 WRTED T | pERE»SF
EBEE & CORRBINE Y, I Ld e VAIEO B TR




