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Fabrication and Characteristics of Anode-Supported Tube for Solid Oxide Fuel Cell
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Abstract Te develop ancde-supported tubular cell with proper porosity, we have investigated the anode substrate and
the electrolyte-coated ancde tube. The anode substrate was manufactured as a function of carbon content in the range
of 20 to 50 vel.%. As the carbon content increased, the porosity of the anode substrate increased slightly and the carbon
content with proper poresity is found to be 30 vol%. The anode-supported tube was fabricated by extrusion process
and the electrolyte layer was coated on the anode tube by slurry coating process. The anode- supported tube was co-
fired successfully at 1400 C in air. The porosity of the anode tube was 35%. From the pas permeation test, the anode
tube was found to be pcrous enough for gas supply. On the other hand, the anode-supperted tube with electrolyte
layer indicated a very low gas permeation rate. This means that the coated electrolyte was dense.

Key words ! solid oxide fuel cell, anode-supported tube, electrolyte coating, extrusion, slurry coating

¥E 7|A HEA7E weA) dgsiche ot} =g W
qe At 5 dZ2A b T axte] Ag3AS
SOFC) 9] #Aol|=2 Qg A8 A4 37} E FAHLZ )
£ 1000 2&elH dRZAF 2fstn i FHtel  FEz QI AT PRy TR LA oY EAR
YIS Azislshibgel o3 Ay ArjevzR Hebl7] & A5} $lEHA AFaEe] de= ARAAY Ay
£ oluA] 28 ARelo) 2ALNFHE d8AX S Y P2 E dFsin c,a o, M M LHeERT)

M B

A AEE d8 A=A (Solid Oxide Fuel Cell ;

o2 dsAA e vl f&o] T Fa7l AHeny, A5y
7] (fuel cell reformer) 7} Fagls Bihiao] 7158}
o= Zeldh €A nAALRE dEHAE 45y ¢ 3
3 F27t F2 LR Aw 9P By pze] o)A
< YFE T2o vish =2 AT AHUEE L fFTs
Zelt}, AF-¢] BFe] FAHL 0] ol 2] Wk &
27 dgo] AA ] JRAIFL A=) A6l oEsla) o
o, FA 22 S 2 ek

Py Pz FAPeze ddd AMAA ) 47

%L 700-800C A AdeAe AAstz Qoo 28
Ut odE] didA 0 AZTY AL 9 oy Az,
% dZAS He £4) 5 YBY T BAYL 92
57 eke atglelo).

olofl Hhe) YEW JRAAES AHUSS} HBY Tz
B8 ok gejxu, TEH o 2 whe s YR Ay} dys)
) ¢kol A zhe] Wio] Hw, FAA AT} Hor o &
el g AP o] Bris AR oo YEYTRS g
A7 9 71ee) =ZA ¢4 Qo FEd MWE 53

— 669 —



660 FARgHA A10W A105 (2000

TAAAIE G5z W) AHE Aol nA A
FE Angx o HAHgl S5l sl A} AlzFTAHe
2 A ¢ e A9 Azxe A3 Fasid. 45y
AR ded2E YubEe 2 CVD (chemical vapor
deposition), EVD (electrochemical vapor deposition),
=E Plasma spray ¥ S0 2 a5z} zep} o]z
AZFAEL A3, A3 AFANEE S35l Fabol
AF e v\t Azdu|e} BAgk ofad FAFe] P
8}A Hr}.

Hat 953 2AAHE A5 P74 sleiHE TE T
< AR A FE7} AEEA T 9leH, o] Fxe F7
= 54 LaSrMnO:2} AZ7} B3l 17}1e) Lad A}
4310, A f AF ZHol AHEHE 2719 A4 Az
T2 o8| AAAHe] WojHlckz Do) oo} = &
A2zt de F71F A A AT A ¥ d5TE 2E
gt F & oA FodP o2y Fr]|FY 84 A4 F
o] £A3o2 AZIET g0 ofT AL HAs7
A £ A7 AEL dET AAAA A5H d5AHA 72
g Aty en?, das AAA49 A4S npze] 4E
#F Az7) 7beslE 42T AFAA 4593 AsAs o
H 22 F F7FE ZHE7] died FF 347A
59 EA7L e A o ik obuje) A AR FTSE
AR5 A] 7] W Fol AME-ElE Lasks Al 4 9ok
= AL et 55 AT 4 OFE FRE T2
dedA A7t AZFAR A A Aot 2 5AL AR
e AEF AR A F2o HgF G5-7 oA 31 =
2 9len, da= AAA4 Hey dE5AHAANEREH =2
Ase] dojzenr® ofjyl e AAAY FPY F£
2] 7igde By T2 §AE ¢ 9d e AzhEie

a2 £ AAELE nAAGE A2 Jeld 2
AL NAE7] 28l AR A8 AAH4 Y4By
ZE Agitgen?, £ dFoHE ol2¥ T2 AA] A
2 7FeAE 2] A9 48y 7o f4 v o
BZ AA)A4] ERT Had Z= g A7F 785
dok. AR A A Qe wFdE 77 A8 71T HAA
2 EhAPE Agdtqlon, gagaked i d8 S AA
Mo 24 54& Ao AFRHE dEHE o183y
Azslga, Az A5EFE 7L F £eizTEYS
ol 43le] A AE ZEF F £4%19eH, A2 deH
o] A FE ¢ paRT-g S ZASIT E25te] nA4lE
£ 4547 a7z g ARAAE HES

2 A Y

AL A9 A7) ek S AAE AT 9%
S g} 2 AR A FH7eA GAska, o
Blaol oigt 339 Sefyd 2 A A== E 2 gl
of ghr}, mAASLE A8 AE 600T-10007C o] 2|
A AFEo 2, olejgt Lo Yol A & TS} 25
gxo 2 obAlslof ghel. e a7 AL WFF= =8
= A =7} Ni-Y.Q; stabilized ZrO.{YSZ) &) 44l (cer-

NiO Powder
SYSZ Powder

Ball mill(24h)

Ball mill after
ethanol adding

Drying(550°C)

Sintering(1400°C)

Crushing(24h)

Ni-cermet YSZ
Anode powder

Fig. 1. Anode powder manufacturing process for SOFC
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Fig. 2. Anode pellets manufactured as a function of carbon con-
tent using die pressing process{1=20, 2=30, 3= 40, 4=50vol.%
carbon)
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Fig. 3. The effect of carbon content in the sintered ancde sub-
strates on the relative density
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Fig, 4. The SEM photos of anode substrates with 20vol.% carbon(a} and 50vel.% carbon(b)

Table 1. The porosity of anode supporter with various car-
bon contents manufactured by the die pressing and extru-
sion process

Process Carbon Content Porosity
20 vol.% 25 %
Die Pressing 30 vol.% 29%
40 vol.% 31%

Extrusion 30 vol.% 35(43*)%

*Presintered tube
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Fig. 5. The SEM photos of presintered tube(a), sintered tube(b), sintered tube with coated electrolyte layer(c) and anode-supported

tube manufactured by extrusion process(d}
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Fig. 6. The gas permeability of sintered tube with and without
coated electrolyte layer
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