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INTRODUCTION

The self-energizing NOx purificaion device integrated
with eledrochemicd cdl readors and thermoeledric
elements has been developed [1]. To achieve the
performance requirements of the reador, eg., low
temperature of 400-600°C, an anode-supparted thin-film
type cdl consisting of La..Sr«Co.Fg0; (LSCF)
eledrodes and Gd,Oz-doped CeO, eledrolyte was
proposed. The porous LSCF anodes were synthesized by
in-situ solid state readion sintering [2]. In this work, the
formation of the dense Ce,,Gd,O.., (CGO) eledrolyte and
porous LSCF cahode thin films on the porous LSCF
substrates was investigated by using polymer preaursor
solutions [3].

EXPERIMENTAL

The starting polymer preaursor solution with cation
molar ratio of Ce:Gd = 0.9:0.1 for CGO thin films was
prepared by mixing Ce(NO)3;6H,O and Gd(NO);6H,0
with ethylene glycol, distilled water and small amount of
nitric add at room temperature. The resulting parent
solution was heaed on a hot plate & 60-90°C until it
turned to a viscous liquid due to pdymerization. In similar
way, another preaursor solution with caion molar ratios of
La:Sr:Co:Fe = 0.6:0.4:0.2:0.8 for LSCF thin films was
prepared. The structure development and readions of the
poymer preaursors were charaderized by FTIR and
TG-DTA. A conventional dip-coating technique was used
to form wet films on various substrates such as dense Y SZ
substrates or porous LSCF substrates, followed by drying
at about 150C and hea treaments at 300-800°C in air.
The thin films depaosited from the polymer preaursors were
charaderized by XRD, SEM, and AFM.

RESULTSAND DISCUSSION

The dfed of the organic solvents and pdymerizaion of
the preaursor solutions on the morphology and
crystalli zation of the derived thin films was investigated. It
is indicated that the polymerization of the preaursor
solution would promote the aystalli zation of the ated
thin films at lower temperature. Fig. 1 shows the surface
morphology of a CGO thin film deposited on a YSZ
substrate from a polymerized preaursor solution. A dense
CGO thin film deposited on a porous LSCF substrate is
shown in Fig. 2. When changing the organic solvent from
ethylene glycol to pdyethylene glycol, porous L SCF thin
films were formed, as shown in Fig. 3. The polymerizaion
and structure development of the hea treaed preaursor
solutions were demonstrated by FTIR spedra. The
crystaline morphology of the thin films was observed
further by AFM. The cdls consisting of the dense CGO
and paous LSCF thin films are being fabricaed and
evaluated.
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Fig. 1 A typical surfacemorphdogy the CGO thin films
dip-coated on a 'Y SZ substrate from the polymerized
preaursor solution.
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Fig. 2 Cross-section microstructure of adense CGO thin
film coated on aporous L SCF substrate.

Fig. 3 SEM micrograph of a porous L SCF thin film coated
on a'Y SZ substrate from the polymer preaursor solution.



