Journal of the Korean Electrochemical Society
Vol. 6, No. 1, 2003, 53-58

FHFA 2D AYgubgel] vl SOFC &3¢ w72 9 EA
A - o|FTT . FAF - BFFH*
KIST W=l 537408

#Z ol 8ar Al A B} gAI 2 H] e
#rAATh B} Alete] g8kt
(200213 10¥ 304 H4:2003d 1€ 202 =hed)

Effect of Granulation and Compaction Methods on the Microstructure
and Its Related Properties of SOFC Anode

Jang-Won Heo, Jong-Ho Lee', Jinha Hwang*, and Joo Ho Moon**

Nano-Materials Research Center, Korea Institute of Science & Technology PO.Box 131, Cheongryang, Seoul, Korea
*Department of Materials Science & Engineering, Hongik University, Seoul 129-791, Korea
**Department of Ceramic Engineering, Yonsei University, Seoul 120-749, Korea
(Received October 30, 2002 : Accepted January 20, 2003)

=

—Z ] H O
7\(j-l }\6]“

SEARE ARslE deR)e]

BAE E48tA

dedA A

J.0.
k=

=
o

o 23 gaagles AHeT Sl
ol we A HEE} Faawso] el itk £ A7 SOFC $39) Ao JTe
AR, 53] ST 71FTRE U2A BN 98 £ 71 M2 Oe ShEs Ee olgse
3k ol mel 719e) 7157t o BA HiEA) E T s slBe) vATE B Aldses)
WA BREsl) e mATEo) et 9EEe) S

2
=

2
& o
roh
o
i
PhNLN

o
il

S8 71zke) PATEAQ] QRS A2EATIe) A

e

Abstract: It is well known that the anode substrate of anode-supported type SOFC should have high electrical
conductivity and high gas permeability to minimize the polarization loss of the cell performance during operation.
In this study, we made anode substrates of SOFC with two different methods, which gave different anode
microstructures, especially different pore structures with each other. We performed electrical and microstructural
characterization of Ni/YSZ cermet anode via extensive measurements of its electrical conductivity and gas permeability

combined with adequate image analysis based on quantitative stereological theory
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Fig. 1. SEM micrographs of NiO-YSZ composite with artificial pore
former (5 wm graphite) from SDM: (a) direction A, (b) direction B.
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Fig. 2. SEM micrograph of NiO-YSZ composite without artificial
pore from L.CP : (a) direction A, (b) direction B.
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Fig. 3. Typical digital images being converted from micrographs in
Fig. 1: (a) direction A, (b) direction B (dark phase: pores, bright
phase: NiO-YSZ).
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Fig. 4. Typical digital images being converted from micrographs in
Fig. 2: (a) direction A, (b) direction B, (dark phase: pores, bright
phase: NiO-YSZ).
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Table 1. Area fractions of pores in NiO-YSZ substrate from SDM
and LCP with respect to the plane directions.

Process SDM LCP
Plane direction A B
Area fraction 0.49 0.26 0.31 0.32

Table 2. Pore fractions from line intercept method for NiO-YSZ
substrate from SDM and LCP with respect to the plane and/or line
directions.

Process SDM LCP

Plane
direction

Line direction V H \'% H \" H \" H
Pore fraction 0.51 049 024 037 035 033 034 038

Table 3. Pore size and distribution data from mercury porosimetry.

SDM LCP
Pore diameter( £ m) 0.72 0.59
Porosity (%) after sintering 38.1 28.8
Eff. porosity (%) 9.15(24%) 15.8(55%)
Porosity (%) after reduction 49.1 41.2
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Fig. 5. Comparison of the gas permeability constants of sintered
and reduced anode substrates from SDM and LCP.
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Fig. 6. Typical Ni-distribution (bright phase) micrographs of Ni-
YSZ from (a) LCP (b) A direction of SDM (c¢) B direction of SDM
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Fig. 7. Comparison of the electrical conductivity of anode substrate
with- and without pore former (5 pm graphite).
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