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Abstract — In present work, anode support for micro-tubular SOFC was fabricated with outer diameter of 3 mm and
characterized with microstructure, mechanical properties and gas permeability. The microstructure of surface and cross
section of a porous anode support were analyzed by using SEM (Scanning Electron Microscope) image. The gas per-
meability and the mechanical strength of anode support was measured and analysed by using differential pressure at the
flow rates of 50, 100, 150 cc/min. and using universal testing machine respectively. The unit cell composed of NiO-
YSZ, YSZ, YSZ-LSM/LSM/LSCF was fabricated and operated with reaction temperature and fuel flow rate and showed
maximum power density of 1095 mW/cm? on the condition of 800 °C. The performance of single cell for micro-tubular
SOFC increased with the increasing the reaction temperature due to the decrement of ohmic resistance of cell by the
increment of the ionic conductivity of electrolyte through the evaluation of electrochemical impedance analysis for sin-
gle cell with reaction temperature.
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Fig. 1. Schematic diagram of micro-tubular anode supported solid
oxide fuel cell.

Table 1. Basic properties of anode, electrolyte and cathode

Anode conductivity (S cm™) G, 1000(@750 °C)

Electrolyte conductivity (S cm™) G, 0.02(@750 °C)

Cathode conductivity (S cm™) G, LSM-YSZ - S0(@750°0)
¢ LSCF 150(@750 °C)

Anodic activation energy (kJ mol™) Eera 120

Cathodic activation energy (kJ mol™) Euere 120

Porosity (anode) € 0.45
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Fig. 2. Fabrication of micro-tubular anode supported solid oxide fuel
cell.
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Fig. 3. Microstructure of cross section of micro-tubular anode support.

Table 2. Compressive ring strength of micro-tubular anode supports

with redox
Diameter of Anode-Support ~ Thickness Radial Crushing Strength
(mm) (mm) (MPa)
3 0.5 223
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Fig. 4. Gas permeability of micro-tubular anode supports with flow
rates.

Fig. 5. Microstructure of cross section of of micro-tubular anode
supported solid oxide fuel cell.

s o =2 A5 7IdE 4 Qo) SR, B e 9l
3lo] W-gslA] 3k VAV A7 PR AR5 S 2Hs] As)
= o] Fod 7oz AlgHY

32, TSR] O Y E R, 220 mE 84SE7t

Fig. 55 983, Asf4, 37150z FAE @911 SEM ©]
u]z] gQl Azjolt}, 7154 FNi0-YSZ)2 FAE 12.9 pm, %3]
AZ(YSZ)e] FAE 12.7 pm, 37155 (LSM/YSZ, LSCF)2] 77
= 217} 16.9 um, 20.4 um= S} Fig. 6014 & = 3150l
eaade] MR A 111 V7 o124 1.1 v} A A8k
© Z0% Hol AUst A T IHHS AT 5 ik

Fig. 62 27 3 mm "}o|A2 9% SOFC S HA (FraH
4.0 cm?)elA A7 FE 2o E 4 54 dH()
700 °C, (b) 750 °C, (c) 800 °C)5-& el it}

3715l 1.5 Umin.8] 3715 ST, AuTeles 740
250, 100, 150 co/min@.Z HEIA|AF] S43I3AT}. 700 °Cell
A 1A 9] Ff W7 W 247} 121, 166, 210 mW/em2O 2
S aL, 750 °CollA] o)A Q] Hol e U= 247 468,
664, 871 mW/em’C.2 Sl om, 800 °CollA 2] o W7
== Zb2} 863, 1072, 1095 mW/em? .2 ST}, FAf3k0)
= A A) o) Aso] FHaE oAl = Ae & 5= Qi) o]
Fo] AT E V| FHEE T EEe B o]
oA o4x0) AR AAE o] AFOom=/HA] P vl
ol Rog Az} o] g w50 1 AFHA| A4
15 7EA QA |t &, SrlSelA e vE st f=
3] iAo % Fhastal A ES] ST fE wkel 1]
o= Zrtel] wiel B o] whg 48 7EA 9 A
st Am= AXAE A5=e] 98-S 37| whitel B3

>

2 N2 B
h} = oy b
M 4r o
ry

14
fu) y
1 il

Mo b Qb ok off X b e aY K
oot
3 =2

o] ZHAEHA FAT7) Sulie)l s datelel] AEs] HEskA|
3to] TR 2] AU FolA Ho] dss A H= A
o2 AR ETH89].

33, QE|HARENM

Fig. 72 0CV] Aejol 250 ul2 njo]9 =2 9% SOFC
o] A71gletARl 5435 sl S8k S i daE
Nyquist 502 YeRd 73Zo|t), 4 FuitellA] 27]9 vkl

Korean Chem. Eng. Res., Vol. 50, No. 4, August, 2012



752 28 e - oEd -

[<Ra]
1.2 T T T T T 300
b, (@)
S
1.0 | Cada_‘ 4250
AA()(_I‘ s g
L o e
0.8 O;jl_l aada 200 g
— (= 2 =il M I
s Od 4
o 0.6 | g e o 4150 32
=) - y 2,
S <
° —_
> oaf = 4100 32
o o
BN
0.2 | ‘: —O——@—flow rate of H, - 50cc 50 ~
o ~{J——#—flow rate of H, - 100cc |
& A flow rate of H, - 150¢cc
oo 2 L L 1 L o 0
0 100 200 300 400 500 600
Current Density (mA/cm?)
1.2 T T T 1000
L (b) .
1.0 &,
y =
&u 800
S ] g
0.8 o z_*? 2
(o) (V]
o= 4600 =
S 3 o
< []
o 0.6 | RS} S
o ¥
X =3
> - —4400 g
> 04l e 3
2
-4 200 gu
0.2 - —O——@—flow rate of H, - 50cc =~
| —{}— —#8—flow rate of H, - 100cc A
o £ A flow rate of H, - 150¢c
0.0 4 4 > 0
0 500 1000 1500 2000
Current Density (mA/cm?)
1.2 T T T 1200
. (€)
1.0 -H“ied( 1000
(L TAY L
3
0.8 - -4800 5
g 0.6 2 600 g
() . o -
g TRy Z
- G =
S o4l da00 %
o)
BN
0.2 —O——@—flow rate of H, - 60cc 4200 ~
—{}——#—flow rate of H,- 100cc |
A flow rate of H, - 150cc
0.0 L L

L 0
0 500 1000 1500 2000

Current Density (mA/cm?)

Fig. 6. Cell performance of micro-tubular SOFCs with different
temperature (a: 700 °C, b: 750 °C, c: 800 °C).
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