Journal of the Korean Ceramic Society
Vol. 42, No. 12, pp. 827~832, 2005.

Preparation of Thin Film Electrolyte for Solid Oxide Fuel Cell
by Sol-Gel Method and Its Gas Permeability

Hui-Jeong Son, Hye-Jong Lee, Tak-Hyoung Lim, Rak-Hyun Song,ir Dong-Hyun Peck,
Dong-Ryul Shin, Sang-Hoon Hyun,* and John Kilner**
Hydrogen and Fuel Cell Research Department, Korea Institute of Energy Research, Daejeon 305-343, Korea
*Department of Ceramic Engineering, Yonsei University, Seoul 120-749, Korea
**Department of Materials, Imperial College London, London SW7 2AZ, England
(Received November 1, 2005; Accepted November 19, 2005)

E2He olgs TAMBBARMK MeT ot HE W JA £BE

£5Y - 01313 - A - SN WEH - NEY - HAE* - John Kilner**
SR 7 &ATY FAQESIAATR AAd8HAAATAE
*Ax oot Ak 3stat
**Department of Materials, Imperial College London
(20053 1€ 19 FHg 20059 1€ 199 442D

ABSTRACT

In this study, thin electrolyte layer was prepared by 8YSZ (8 mol% Yittria-Stabilized Zirconia) slurry dip and sol coating onto the
porous anode support in order to reduce ohmic resistance. 8YSZ polymeric sol was prepared from inorganic salt of nitrate and XRF
results of xerogel powder exhibited similar results (99.2 + 1 wt%) compared with standard sample (TZ-8YS, Tosoh Co.). The dense
and thin YSZ film with 1 pm thickness was synthesized by coating of 0.7 M YSZ sol followed by heat-treatment at 600°C for 1 h.
Thin film electrolyte sintered at 1400°C showed no gas leakage at the differential pressure condition of 3 atm.
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7R Qut #Zolls SOFC 4 & 2Asts FE 9 Zirconia) ] &2 & &4 (ohmic loss) 07}E}L A A
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HE3 8YSZ FHE2 A =23d AFY (zirconyl nitrate
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o] 50 wt%)oll =<1 % 23}A|(chelating agent)?] o} EAF
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Fig. 1. TG/DTA curves of 8YSZ xerogel.
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Fig. 2. XRD patterns of 8YSZ xerogel with various calcination
temperatures.
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Fig. 3. SEM micrographs of anode-supported electrolytes prepared by various coating conditions; (a) 8YSZ slurry coating layer
(sintering 1400°C, 5 h)-surface, (b) 8YSZ slurry coating layer (sintering 1400°C, 5 h)-cross section, (c) 8YSZ sol coating layer
(heat-treatment 600°C, 1 h)-surface, (d) 8YSZ sol coating layer (heat-treatment 600°C, | h)-cross section, (¢) 8YSZ sol coating
layer (sintering 1400°C, 5 h)-surface, and (f) 8YSZ sol coating layer (sintering 1400°C, 5 h)-cross section.
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