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In-Situ Fabrication of Micro-channeled Multi Tubular Solid Oxide
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Abstract In-situ micro-channeled multi tubular solid oxide fuel cell(SOFC) was fabricated using multi-pass
extrusion process with out side diameter of 2.7 mm and active length of 5 mm that contained 61 individual
cells. Cell materials used in this work were NiO-YSZ (50 : 50 vol.%), 8 mol% yttria-stabilized zirconia(8YSZ),
LagsSry .MnO3(LLSM) as anode, electrolyte, and cathode, respectively. The arrangement of each electrode and
electrolyte layer in green bodies showed uniformity and integrity after extrusion and sintering. The XRD
analysis confirmed that no reaction phases appeared and the microstructure of the electrolyte was fairly dense

(relative density > 96%) after sintering.

Key words tubular SOFC, micro-channeled structure, extrusion, SOFC.

1. M £

HZ YA 9] F7teh spARe AaE g 4
74t BA QY wiEe] A5 e tiA] ool o
g e A7) AFHx 2 Yok E3) o FHe
ARAA F FAAEHE AZAR|(Solid Oxide Fuel Cell,
SOFCye= XE&59 S ZAT 74841 A= 2
Aa|dol Ao Aetmloz =o glo], ZFAd| o5t
AR 2 AAZE ARSA] 88T vk Tl S
A2 o} Yok

A o2 JAISHE A5 BAFI 45T
F 7 R hge] oFojAL gloH, o|F AFH
2AEE dRAAE AP RY EeWoN i 7
AT m2ellxe] A AL, WHE 7)Fet
wE A7) Fehe] SOl A, vhgr|Al e HEo]
Lolat e gl gith ol 22 FH oz sty
7HE8 59 2dA9E /58 &9 o]er)7]e A

Aoz FHgo| 7h5srh

Corresponding author
E-Mail : Ibt@sch.ac.kr (B. - T. Lee)

313

71eR HgsoiA L ok
o2 AFY FAELE AdFAX Y Azde &
Zaj gk o] A4, §-
=& Azt 2 ol &9
(EVD, Electrochemical Vapor
Deposition ¥ ANAG AT Az T
oz o]RoA L UTkHY o] F e AzHE
FANSHE AsHAE AF AAA Aze 2” E &
AR MEH oz o]FojA ERE AxTHIAL

mERA] B AfeM s 7|89 FAHRY B, A
H g9 ttEdE: IASE S o83t mlo]ag A
drze] o 4538 48 Az, olE AlxdE o9
Aol A= 3 A, 9% vholAR e A7z E
SEM 3 XRDE o]&3sto] s LAFomH FHF o
TRRAE =& AT 712AEE FYsturt .

A
%F
e

==
T



314 W71E - AHM Esfakur Rahman + %3] - o]Hd)]

Fig. 1& tUE4E 3748 o183t inssitwel] 23 =2
A A8 AsHE A5 AXE Az A A
AFEE Jehd Aoltk. NiO-8YSZ(NiO: 8YSZ =50
50 vol.%), 8YSZ(TZ-8Y, Tosoh Co., d¥) ¥ LSM
(LagsSro,MnOs, ©13F LSM) 22 2982 3l zz}
3 AsE 2 FF AFEN AMESIALE LSM 2%
2 Lay0;, SrCO;, MnCO:& 4EE E97|oA F48
9 slo] AR (Solid state reaction method)S = &
A on Nio 2 2 8YSZ 48R T J& AEFS
AHE-3HA T

Ethylene vinyl acetate(EVA, Elvax 210 and 250, Dupont,
o] )e} 2E|ok=2AKHCH5(CH,)cCOOH, A 81e, s=hHg
Z}zt 1 BA AgA 9 A=A AFEEe] NiO-8YSZ/
EVA/ZH|oF2AK50 : 40 : 10), 8YSZ/EVA/ZHo}24k
(50:40 : 10), LSM/EVA Z:H|oL24K(50: 40 : 10)] #3
H| 2 120°ColA] 4087 AQGEFI|E o] &-8te] E93}
At} olg} 7ro] E3HE ARE ¢E tholE T A
7 3mme IE oz 27 &3 F Fig |
3 7o} 71 v Z oA R H
I AGHPA R 2ol B
gl SFANALFTY T

o
o AXE Azt Axd FAAA 61705 A3l

ox,
i)
b do
ol
o
il
ol & it
w g

Cathode layer
Electrolyte layer
Anode layer

o Channel former

PRESSURE

Polymer. Stearic acid|
Shear Mixing

Extrusion

I
IJ A

l Sintering I C:![Z"“ Burn-out

2% pass 1% pass

I 15 Burn-out

700°C. N,

1300°C, Air 1000°C, Air

Fig. 1. Schematic diagram of novel extrusion process.
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Fig. 2. SEM images of (a) LSM, (b) NiO powders and (¢) TEM micrograph of raw 8YSZ powders.
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Longitudinal Section | Transverse Section

Fig. 3. Optical micrographs of cross section and longitudinal section of (a, b) 1% passed and (c, d) 2™ passed extruded bodies,
(e, d) sintered body
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Fig. 4. Enlarged SEM images of sintered body.
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Cathode

Fig. 6. SEM micrographs of thermal etched co-sintered SOFC body (a, b) and the EDS profiles taken from anode, electrolyte

and cathode layers.
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