Journal of the Korean Ceramic Society http://dx.doi.org/10.4191/kcers.2014.51.4.357

Vol. 51, No. 4, pp. 357~361, 2014.

Electrochemical Properties of Segmented-in-series SOFC
Using Ni-Fe/YSZ Core-shell Anode

Yong-Tae An, Mi-Jung Ji, Hae-Jin Hwang*, Min-Jin Lee, Sun-Ki Hong,
Young-Jin Kang, and Byung-Hyun Choi'

Electronic Materials Convergence Division, Korea Institute of Ceramic Engineering & Technology, Seoul 153-801, Korea
*Department of Ceramic Engineering, Inha University, Incheon 402-751, Korea

(Received April 29, 2014; Revised June 16, June 24, 2014; Accepted June 26, 2014)

Ni-Fe/YSZ 30{-&l 1= o232 A28 CIMX|A] DH|ASIE A8 X K| o]
1

A 19 AL G R
*l s ot A ek 33t
(0141 49 209 5 1 2014 68 162, 69 242 4 ; 2014 69 262 A9

ABSTRACT

An Ni-Fe/YSZ core-shell structured anode for uniform microstructure and catalytic activity was synthesized. Flat tubular segmented-
in-series solid oxide fuel cell-stacks were prepared by decalcomania method using synthesized anode powder. The Ni-Fe/YSZ core-
shell anode exhibited better electrical conductivity than a commercially available Ni-YSZ cermet anode. Also power output increased
by 1.3 times with a higher open circuit voltage. These results can be attributed to the uniformly distributed Ni particles in the YSZ
framework. The impedance spectra of a Ni-Fe/YSZ core-shell anode showed comparable reduced ohmic resistance similar to those
of the commercially available Ni-YSZ cermet anodes.
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Fig. 1. EDS mapping analysis of the cross-section of the Ni-
Fe/YSZ core-shell particle.
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Fig. 2. SEM image of the Ni-Fe/YSZ core-shell particle pre-
pared by adding a surfactant (a) after synthesize and
(b) after heat treatment at 1400°C.
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Fig. 3. H, selectivity of Ni-YSZ cermet and Ni-Fe/YSZ core-
shell anode.
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Fig. 4. Electrical conductivity vs. 1000/T"' temperature curves
of the Ni/YSZ cermet, 0.95Ni-0.05Fe/YSZ cermet and
0.95Ni-0.05Fe/YSZ core-shell anode.
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Fig. 5. Voltage and power density vs. temperature of the SIS-
SOFCs according to Ni/YSZ cermet and 0.95Ni-
0.05Fe/YSZ core-shell anode with humidified H, as
fuel and ambient air as oxidant from 750 and 800°C.
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Fig. 6. AC impedance spectra of SIS-SOFCs according to (a)
Ni/YSZ cermet and (b) 0.95Ni-0.05Fe/YSZ core-shell
anode with humidified H, as fuel and ambient air as
oxidant from 750 and 800°C.
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Fig. 7. Cross-sectional image of a region showing (a) Ni/YSZ
cermet anode, AFL and electrolyte and (b) 0.95Ni-
0.05Fe/YSZ core-shell anode, AFL and electrolyte of
the SIS-SOFCs.
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