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Abstract From the viewpoints of ease and low processing cost, the doctor blade technique was utilized to produce La,
Cao 2Cro +:0s interconnector films for planar type solid oxide fuel cells. A chromium deficient lanthanum calcium chro-
mite, Lao Cao Cre vOs was prepared by precipitation from nitrate solution using oxalic. This report describes optimum
fabricating conditions of a Lag Cay %Cro :Os film. The crystalline structure, microstructure and sintering behavior of
the LaoCao :Cro 05 as functions of sintering time and temperature were investigated by X- ray diffractometer,
scanning electron microscope and energy dispersive X-ray analysis. The present investigation reveals that sintering of
Lao sCao 2:Cro 0, at low temperature was greatly assisted by formation of Can(CrOs)a. Can(CrO.). incongruently melts
and reacts with La,-,Ca.CrOss, which enhances mass transport and results in rapid grain growth and densification of
samples. Also, the lowest sintering temperature was 1400°C for achieving almost full grain growth and densification for
this material.

o] oleh 9, LaCrOsA) 3atE-2 o)2igh QYA Mt »

b Ze 5 9ud LaCrOyv) 4829 Abg-o] 7h5s}c).

=2
[

ZAAE 81 =) (solid oxide fuel cell ; SOFC) 2]
Yateld A VEHH FRYPo 2 Hojx)u], Py
LEHel vls] 185 g, xA¥UE, AHg u]g 2 71T
ol T AHe R qlsf T @2 FAle date] FHa
Atk Y. ol Hwy SOFCo) dAITA a4 F9 sh}
d dZAAMTE FHHA Y T2 o2 A9 k2
dZste] HEE A uAl & o Pasich. o)y AA

=5

"'\l':— ST ho “ pu LU S [o3]
-‘%171‘-‘4]*1—‘4 ebA - 2Rl A, & 934, 9B
A4 AL ST 9 1? e Y 1A

A o) Proiok ¥ B4

ol#igk BAe LaCrO,& 7]% 23 &8 Ao

EF 2837} gl A7 A ByseA] 1 9

c}. 22 LaCrO,A shghE& Crsq zZ7)ote] 7}al
o]

@ Crel RAVYGE F7)224 U 225} ojele

LaCrO,9) G2 A3E Meal vl whlels © a4
TEE ol gshe BT, @ FLEHNFTOIN 222

® @ Cr0s Aol Bakelq ) 224", @ 34
749 W29, ® fluoridessh 2 2AZAE o) 4sh
2R, © Bosites] Co $2] ol FU4E A94)7)2
YR, @ 24 2 G 270 59 wol
el oF LFUA Yol D~@ Wirch Bty

~® B che sheha gk o] ¢
up2hA] 2 Aol M= 7| E A= Wb (dry process) e
22] J33 SOFC/g &) Zbasied, chasagibe) =gt
A e 7} ‘ﬂ’iﬁ-‘ﬂ 50~500um 2]

S3}ct.

il e L84 OFC ?'/H o
o] Alzel i nAHA § e ‘%73% 73 e
Elo] 2 H2®] whyiol dFal e Lalo]=yol o5 ak4]

dF =
=347l La-Ca-Cr-04|) 4 B-site?] 3% =28 2=

— 276 —



o] # 7} -4t F ¢ SOFC% La, 4CayCryv0; dZNE S 4272 7% 277

Table 1. Composition of component agents for La, ssCao 3:.Cro O slurry fabrication

Additives Agents Volume Roles
| ome | o
Powder Lao ssCao 5Cro 9704 500g » Synthesized materials
Binder Polyvinyl butyral 50g - Strengthening effect of green film
Toluene 150ml - Adjustment effect of slurry viscosity
Solvent .
Isopropanol 300ml » Drying effect of green film

« Prevention effect of cohesion for primary parti-
) Fish oil cles

Dispersant . 10ml .
(Nonion(OP-83RAT)) * Increase effect of packing rate for synthesized

powder in the green film

» Smoothing effect of synthesized powder
. ) + Plasticizing effect of green film

Plasticizer Di-n-butyl phthalate 50ml o )
» Moisturing effect of particles

» Substitution effect of binder

Triton X-100

Homoge- (Polyethylene glycol Loml » Elimination effect of air bubbles
m
nizer mono-p-iso-octyl - Ease effect of slurry mixing
phenyl ether)

Table 2 Preparation conditions of Lay ssCao +Cro +O; films

Sample No. Precalcination Calcination Sintering
LCA | 600C, 6h 800C,7h
LCB 700°C, 6h 900C, 7 h

LCC-1 1000°C, 7 h
-
LCC-2 . 1000, 14 h
800C, 6h
LCC-3 1000°C, 21 h
LCC-4 1000C, 50 h

LCD 900C, 6h i 1100C, 7 h
LCE-1 1200C, 7 h
LCE-2 360°C 1000C, 6h 1200C, 14 h
LCE-3 1200C, 21 h

-

LCF 1100C, 6h 1300°C,7 h
LCG-1 1400°C, 1 h
LCG-2 . 1400°C, 3 h

1200C, 6h -
LCG-3 1400C, 5 h
LCG-4 1400C, 7 h
LCH 1300C, 6h 1500C, 7 h
LCI 1400C, 6h 1600C, 7 h
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Fig. 1. XRD patterns of Las esCas 2Cro #QOs films sintered at various temperatures for a sintering time of 7 h:
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Fig. 2. SEM images and EDX pattern of a green film.
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Fig. 4. SEM image, X-ray maps and EDX patterns of sample LCA sintered at 800°C for 7 h
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Fig. 5. SEM image and EDX patterns of sample L.CB sintered at 900C for 7 h
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Fig. 6. SEM images and EDX pattern of sample LCF sintered at 1300°C for 7 h
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Fig. 7. SEM images of samples sintered at various temperatures for 7 h
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Fig. 9. SEM image and EDX patterns of sample LCI sintered at 1600°C for 7 h
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Fig. 12. SEM images of samples sintered at 1000'C for various sintering times
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Fig. 13. XRD patterns of samples sintered at 14007 for various
sintering times
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Fig. 14. SEM images of samples sintered at 1400°C for various sintering times
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