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ABSTRACT

Cathode material, (Bag 5Sr; 5)5.00C0gsFeq,05.4, for low temperature SOFC was prepared by the Glycine-Nitrate synthesis Process
(GNP). Characteristics of the synthesized powders were studied with controlling the pH of a precursor solution. Highly acidic
precursor solution increased a perovskite forming temperature. It is considered that Ba and Sr cannot complex by carboxylic acid group
of glycine, because under highly acidic condition the caboxylic group mainly combined with H" insead of alkaline earth cations. A
lack of bond between cations and glycine resulted in selective precipitation of the elements during evaporation of the precursor
solution. In case of using precursor solution with pH 2~3, a single perovskite phase was obtained at 1000°C. Polarization resistance
of (Bag 55r) 5)0.99C0g sFeg 2055 was measured by AC impedance spectroscopy from the two electrode symmetric cell. Area specific

resistance of the (Bag sStgs)y0sC0ggFeq2045 air electrode at 500°C and 600°C were 0.96 Q-cm” and 0.16 Q e’
SOFC, BSCE, Glycine-Nitrate process, Cathode, Polarization
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Table 1. Starting Materials for Glycine-Nitrate Process
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Dissolving Metal
Sources

[¢— pH Controle
[4— Glycine
v

Precursor
Solution
Stirring & Heating
at 350°C <+—— Combustion
As-synthesized
Precursor
Calcination
at 800~1100°C
Calcined
BSCF Powder

<4— Milling

Milled
BSCF Powder

Fig. 1. Flow chart for the preparation of BSCF powder.

W2 o rlo 1o
Fo e

EE4YE ) TES 4831 Fig 19 glycine-nitrate™]
J 48E =4 Viiﬂr 2 A=

o%AiiE}_pH(o,l,mgﬂ—‘e =)
WHEzle] whet 7 , &
3, A7) 7}0}‘34/\1 ofmfo]= 1 %Ol XJ*‘%‘
resin FEHE H=d], oju) & &
AR AP 23RS doT|HA o] F8
oh Al ¥ whAl YES 800~1100°C
3?4—0}04(Bao.sSro,5)0.99C00‘sFeo.203»5 (BSCF) ’E‘UEL% A
skt XRD, SEM, BET 5-& &3t F4ELe] &
A3 NnE flEte §Y 24 FHENY
71

o
=
Sl glycines H7HHA &3l 7Hdste] gulE A

il

O

drox N Xt o lo

Starting material T

Starting material 11

Ba Ba(NO3), (Acros, 99%)
Sr St(NO3), (Acros, 99%)
Co Co(NO3), + 6H,0 (Acros, 99%)

Fe Fe(NOs); -
Glycine

BaCO; (Kanto Chemical Co. Inc. 99.0%)
StCO; (High Purtrty Cemicals, 99%)
Co powder (Kanto Chemical Co. Inc. 99.0%)

9H,0 (Kanto Chemical Co. Inc. 99.0%)
H,NCH,COOH (Kanto Chemical Co. Tnc. 99.0%)
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Fig. 2. Schematic set-up for the measurement of polarization
resistance.
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Fig. 3. X-ray diffraction patterns of BSCF powders synthesized
by glycine-nitrate method using starting material II
(Table 1) (a), evaporation of metal nitrate (b), and GNP
method using starting material 1 (Table 1). a; Ba,CoO,
(JCPDS 72-0796), b; BaCO;(JCPDS 85-0720), c;
BaCoO;(JCPDS 70-0363), d; CoO(JCPDS 75-0533), ¢;
Sr(Coy g1Feg.19)0, 75(JCPDS82-2445), f; Co;04JCPDS
78-1970) p; Perovskite : (Bag 5Srg 5)9.99C0g gFe€p.205.5.
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Fig. 4. X-ray diffraction patterns of BSCF powders synthesized by glycine-nitrate method from the precursor solutions with various
pH; (@) pH=0, (b) pH=1, (c) pH =2, (d) pH =3. a; Ba,CoO,(JCPDS 72-0796), b; BaCO;(JCPDS 70-0363), c¢; BaCoO;
(JCPDS 85-0720), d; CoO(JCPDS 75-0533), e; Sr(Cogg Feg19)0, 75(JCPDS82-2445), f; Co;04JCPDS 78-1970) p;
Perovskite : (Bag 551 5)p.99C00 sFep205.5.

Table 2. Variations in [NO3_]/ [Glycine] Ratio of Precursor Solutions with Different pH Condition

3= o
e ORCOOT DOTEe DOl T oo
0 0.16 mol 0.16 mol 0.33 mol 0.39 mol 0.72 mol 4.5
1 0.16 mol 0.16 mol 0.33 mol 0.03 mol 0.36 mol 2.3
2 0.16 mol 0.16 mol 0.33 mol - 0.33 mol 21
3 0.16 mol 0.16 mol 0.33 mol - 0.33 mol 2.1
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Fig. 5. SEM micrographs of powders synthesized by glycine-nitrate method using precursor solution of pH=2 at various calcination
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Fig. 6. SEM micrographs of BSCF powders by GNP method (pH=2) calcined at 1000°C 2 h; (a) as-calcined and (b) after planetary

milling.

Fig. 7. SEM mlcrographs of cross section (a) and surface of the (Bag sSrg.5)9.09C0g sFey 2055 air electrode thick-film sintered at
1000°C for 2 h formed on the surface of CeqoGdy 104 o5 (GDC) disk.
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Table 3. BET Surface Area of the Powders Synthesized by
Glycine-Nitrate Method Using Precursor Solution of
pH = 2 at various Calcination Temperatures

As-synthesized ~ After planetary milling

Calcination (mz /g Ih (mz /o)
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