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2o 7 A B E SOFC 229 S Al zshed Bad a4 Aw 39 shjoln, Mgt £ 3% Aart +
2AEHL Yov, 3% ARE AEHE Aot A ARE FHAR Aol IYSE BF
A BRs Awsa ol SOFC EA2 A= A2 Asad, Rad 2 Jg RES /A4S
NEoz wmaly Eewo] 79 45% oo MFE AXsE B LA olth. SOFC 28 &
st o g Aty Eelwe) BAYS IR 93 Be A750] o] ol x 3 A}

T A5 ANz 34
Al Ceramic perovskite materials I AY, AHE Y, Y A8,
ool g |[41(LanM)(Cri,N,)Os, M=Sr, Caf 71 718, A2 7kt 43,

T 7 IN=Co, Al, Mg, Ni, V Plasma spray &

o BEalopF Q2.9 ]3] 1A 7}
== . = T, 8 ‘o6, Oy
o9 Cr-alloy, Fe-alloy, Ni-alloy coating =

2) Alete e #4

SOFCE Aty Zel#t MEsE YWtz o8 LaCrO;7A perovskite®d AbslEo] Alg€t}h o]
ANzl FAAYN 2AL (LaMy)(CriyNy)Osel™, 7oA ME Sr, Ca7t F& ARE¥I N
Mg, Al, Co, Ni, V 5°] AlgHT M &2 N zglo] X3 n8A71= P49 A& FFo|
wetA A5 Axs, 224, BT AT T4 540 Wtk dEHA 2 LaCrOsAl A& 9
A7 Azt SRGASTE [F2] Yebi. 25 Azt 283 Ase =2 AE25(900~
1000C)oll H3slH, A Aewrt exd wepx] 24 Gt

¥.2 EZQ A2 LaCrO:A AMF ] AVAELe B A

o r

Electrical

Composition conductivity Composition Average TEC
(x107/C)
(S fem)
LaCrOs; 0.34(700C) LaCrOs 9.5
1.0(1000°C)

LaCroAgMgOJOg 3.0(1000 0C ) LaCroAgNioA1O3 10.1

LaoAgsl‘oAlCl‘Os 14(1000 oC ) LaCl‘oAsNioQO?, 11.2

LagsCaposCrOs 2.3(700 T ) LaCr7Nip303 11.8
LaCr[),gMg().loa 9.5

La95510.05Cro5C00503 63(700C)  LaggSro1CrOs 10.7

Lao,gCao,zCr03 71(700 oC ) Lao,65Ca0‘35CrO3 10.8

35(1000C)



LagsCao2CrosFeo 203
LasCa02CrosNig 203
Lay7Cap3CrOs;
Lag7Ca03CrosC00203
Lay7Ca03Cro5C00503
Lay75r95CrOs
Lag75105Cr05C00503
LaCrop6Nip4O3
LagssSr0.15CrOs
Lag7510.1Cro.95Cu0.0503

Lag 5510.15Cr0.9sCu10.0203
LagoSr01Cro.95V0.0503
Lags5510.15Cr0.95V0.0503
LaosSr0.1CroaMgo.osVo.0s03
Lao.955r0.05Cro.s5Mgo.1V0.0503
Lags7510.1Cr0.935C110.05C00.01503
Lag 85510.15Cr0.935V0.05C00.01503

Lag9Sro.1Cr092V0.05C00.0303

21.8(1000C)
23.9(1000C)
32.5(1000C)
9.7(1000°C)
19.9(1000C)
15.2(1000C)
12.9(1000C)
25.6(1000C)
22.9(1000C)
12.8(1000°C)

LagsCa02Cro9Co00103 11.1
LaCrp9Co00103 131
LaCrsC00203 14.6
LaCry6C00403 18.7
LaCrp2Co0503 20.9
Lag75105Cr02C00503 19

Lag75105Cr05C00503 19

Lag75105Cr08C00203 14.5
Lag s75101Cro.05Cu0.0503 9.81
Lag 85510.15Cr0.0sCu10.0003 9.91
La.9Sr0.1Cr0.93Mg0.05C10.0203 9.61
Lag¢Sr01Cro.95V0.0503 9.87
Lag¢Sr01Cr0.92V0.05C00.0303 10.4
Lag.s55r0.15Cr0.95V0.0s03 10

Lag¢Sro1CrooMgoosVo.osOs 9.64
Lag.055r0.05CrossMgo.1Vo0.0503 9.22
Lay 8751r0.1Cro.935C10.05C00.01503 10.4
Lag 85510.15Cr0.935V 0.05C00.01503 10.5

(2#: W.Z. Zhu, S.C. Deevi, Materials Science and Eng., A348, 227-243 (2003))
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- Fe : A71HAEE &7}, TEC &
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- Mg : A71WE== F7}, TEC #a4.

- Cu: A7|AEE &7}, TEC &7}

-Sr, Ca : ANAEE =7}, TEC &7}

-V AVAEE 74, TEC 7HA.
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T3 28s AT o A8 FH9 "E A E(sealing material) o} A A HE3HH, Al
(glass-ceramic) U% A= 2
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01"] OJO]O] a*)r\‘/\ ‘:}

3) Algty] e 54

7h AEE 2R 7leF 54

- E@A R 250k0E B g
Hue FE Ay f2d, 55 2% 52 5 A
W4, 1A T 7 Fol s atHa Stk

- Aty 2oz F2 AMEE = LaCrOsAl perovskited AFstE 2 W AZA(CrO; Sidel 9
ghat old W& 1 AZF2E(1700C)7F =AHSZ Yy, LagssCagisCrOse] A& qtoll

IH3 CrOs 8 55 do7]e ddlo] He CrOs9 %o 32 =

Adte 7% AGHJTHTE 3] 28 I AERE HwF qrtolth

<= 34 = AEES Hrbete AL E

& fr=Edhe 71E0] A&Ha Atk 5 Cacly Cog AA7IH HFnde] o]FofAH, &4

=7} oF 1450C 2 wtolA ] S AMEEHE A$(105/cmyRth AEZ7h o HrhE0S/en o).

p(i) (Pa)

2
10—1'] — / La, 0, w1
s

10715 La,0 % =]

_a0 | | |
10 10710 10°8 1

p(O2) (Pa)

:LE] 3. AA *E‘?J"ﬂ] Lq'% Crzo_v,fﬂ rE Z A9l LaggsCag15CrOs2] ﬁéf%} = %(18731() (K Hilpert
et al., Interconnects, ed. W. Vielstich, Handbook of Fuel Cells, V. 4, Part 8, pp 1073-1054,
John Wiley & Somns, Chichester, 2003)
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- "= YA (DOE)SI M E SOFC 7149 4432 98l SECA TS Adsin e,
o3 71o] A 20100 SOFC A28 A|=ule] B E XS $400/k= 23 o).
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dS AHsta stk el Hd AUE S AES REE AHEE B0NE VIEe R 4
At [2¥. 4]& Co-fired?t Multi-firedo]l W& 7+ A Q49 AEHE 1999 =7} 2003 &
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$250 $260
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$200 —‘ $200 ]
o $150 L $1507
E £
S~
FEN L2
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$5071 $507 1
8 §
Anode  Cathode Electrolyte |nterconnect Anode  Cathode Electrolyte Interconnect
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(E.J. Carlson, 1st Int'l Conference on Fuel Cell Development and Deployment, 2004).
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3E.4] g FA8He] dE Al s 2003 ZdoM s FHEH
Z(QQC) ¥4, A% =H 38H +& LR Ado 60~75% F=o Hl§ TVt @] vUEw
o
.4 A5HAE 2003 2L 1999 =] 7p FE] 54 Hlw
Material cost($/m’) Co-Fired Multi-Fired
1999 Model 296 326
2003 Model 267 265
- zEe AR 7t 74 24 ARdE £uoh w2 (29 5100 depd Aolth ojrjod A
A~

A =g AEHZF ZAASE HFS o 60%0]a, wEH A8 FHF) M =AW, A5
(anode) M9 AZHZ} 7 mrtolnE Az AEH HlFo] 7 =4 Ve

- 2003 o= ABHIE 2R TN L FUkeke] $/keE $/me] Bl Eo] FAFSHA U
btk 2ela 2" JMAe 3 528 FHET 1% olshT i AH250MN) el ofste] oF
80% BE7HA| Stobd 4 k=

Amode 48%

Interconnect 45%

Electrolyte 2% —

Cathode 5%

7FH4 ($/ m')
A= A
Anode 126 136
Cathode 15 22
Electrolyte 6 12
Interconnect 119 138
Fabrication 126
Al 266 434

9. 5. SOFCE H#9 A &4 vlu($/m’), (EJ. Carlson, 1st Int'l Conference on Fuel Cell
Development and Deployment, 2004)
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9. 6. TOTOAMY] A s (A= 4, S=450cr Rc=350m Q /cnf Fuel : Ho+11%H,0; Oxidant: air;
1273K; 0.3A/ crf). (%3): Fuel Cells, 1(2), 117-131 (2001)
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HA Ao olol o FAY EFE AAEsta ok o)y #2 &S SOFC 274 ¥
gl et ik Ql 71l webA [#. 5] f.9Fste] YEh U

. 5. SOFC t#2l Fefe} x4l 71¢

tubular planar
one ceuseveral
per tube cells per one cell per layer several cells per layer
tube
ceramic ceramic A ceramic L
interconnect interconnect metallic interconnect interconnect metallic interconnect
thick thin thick thick thin
electrolyte electrolyte electrolyte electrolyte  electrolyte
SPC MHI+EPDC SOFCo/ CFCL Rolls-R
(Nagasaki) Sulzer(CH) FZJ(D)  MeDermott (AUS), o S-noyce
(D/USA) & ) (GB)
(JP) (USA) (terminated)
Sanyo(])
Toto(JP) ECN(NL) ECN(NL) MHI+CEPC (terminated)
(Himeji)(JP)
Haldor . .
Risg (DK)  Siemens(D)
TMI(USA) ;F]SI%% (terminated) (terminated)
Global

Thermo- Toho
Ztek(USA)  oectric Gas(JP)
(CAN)

Gernal

Electric =~ CFCL(AUS)
(UsA)

Tokyo

Gas (JP)

(ZA: F. Tietz et al., Solid State Ionics, 152-153, 373-381 (2002))



