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ABSTRACT

We synthesized Lag¢Srp4CogoFeqg03.5 powders by coprecipitation, citration and solid-state reactions. The oxygen permeation
membranes were fabricated by cold isostatic pressing of the synthesized powders, followed by sintering in air, All powders and
membranes consist of perovskite phases. The coprecipitated powders showed the highest surface area (7.5 mZ/g) but strontium
deficiency was found during washing and filtering in the process. The membrane with lower relative density was fabricated by citration
method. On the other hand, solid state reacted powders had high relative density (95%), and mechanical properties showed superior
properties. Especially, the composition of the solid-state reacted powders was relatively well-controlled.
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Fig. 1. X-ray diffraction patterns of Lag S 4Cog,Feq 305.5 powders; (a) CO-6428, (b) CT-6428, (c) SS-6428 and (d) SP-6428.
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Table 1. Specific Surface Areas and Average Particle Sizes of
Lag ¢S1 4Cog ,Feq 5055 Calcined Powders

Sample CO-6428 | CT-6428 | SS-6428 | SP-6428
Specific surface |, 5 6.615 2.245 5.888
area(m /g)




CO-6428(cal)
Fig. 2. SEM micrographs of Lag Sty 4Coq,Feq 3035 powders;
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889
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(a) CO-6428 in dry state, (b) CT-6428 after evaporation, (c) SS-6428
after calcination, (d) CO-6428 after calcination, () CT-6428 after calcination and (f) SP-6428 after calcination.

Table 2. ICP Analysis Results of Lag ¢Srg 4Cog,Feq 3045 Powders

LS(C£2?28 La(47.68) | Sr(20.05) | Co(6.74) | Fe(25.55)
CO-6428 46.51 1.49 9.66 42.35
CT-6428 49.1 19.29 6.02 25.58
SS-6428 48.77 20.13 6.064 25.03
SP-6428 47.54 20.46 6.088 2591

SHAEC] 2o oy AL & & Uk v P
AbellA] g E SP-6428 ¢ Fig. 2Ne] A&+ AnA A}
oA Bz o] submicron®] YA A71E 2k 3 2
Q_zl;‘(ﬂ,‘h_; ul-ﬂg;q ol—o]q;]_ *7)\L H]—_Q_tﬂ_i zﬂia& _‘11:_1%1»0
739, & vEEAde JRlEl duldez & 4EE Y
WAA R 48217+e] HZ ball-millingS Eafl & A
o] #Ust Ao EHES AL 4 AU

AzxE 7+ EES ICPE Zé%* 2 A BAS A3E
Table 201 VERAQITH. ¥o] Acte] &3 <to) 318} Y27
©=Z La:Sr:Co:Fe? HV} 6:4:2:89 EHE 93l
7} Q40] olAbAQl Ak 2AH], 47.68:20.05:6.74:25.55
= Jehigich oA vkem o SHAE $S-6428 EUa &
Ha) o w e Sp-6428 Hgo] 71 o]AAel &
g 24 z4 Aoi7t &olghg AT + AU
Qt}. whdel FAMo® A2E CO-6428 FLoME Srol
ok
&

g i 1o

o

o] 1.49 wt%i 20.05 wt%2] o]E&|o] E FEr|A=
AdS BAom, F3HE o83 LaggSrg,CooeFeps0s5
Rieis= g HZ’L Xiwang®] A% A Vs} vst S B
At ol 33 o] A Z F filtering ¥ washing 37

A 38 @ Al 10 3.(2001)



890 73 - el714

C0O-6428 Membrane
P P

P P P =) p

CT-6428 Membrane

PN SV I

S$5-6428 Membrane

~e s

SP-6428 Membrane

Intensity (cps)

e

20 30 40 50 60 70 80
2 Theta (deg.)

Fig. 3. X-ray diffraction patterns of LaggSrg4Cog,FeqgOsg
membranes.
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Fig. 4. SEM micrographs of fracture surfaces of Lag ¢Sry4Cog,Feq305.5 membranes; (a) CO-6428, (b) CT-6428, (c) SS5-6428 and

(d) SP-6428.
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Fig. 5. SEM micrographs of polished surfaces of Lag Sro4Coy 2Feq O3 5 membranes: (a) CO-6428, (b) CT-6428, (c) SS-6428 and

(d) SP-6428.
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Table 3. Mechanical Properties of Lag ¢St 4Cog2Fen 3055

Membranes
Mechanical properties |CO-6428 CT-6428 | S5-6428 | SP-6428
Sintered density (gem)| 6267 | 5548 | 62 | 6.147
Relative density (%) 98.3 87.0 97.2 96.4
4-point flexure
strength (MPa) 95.2 515 1432 88.3
Hardness (GPa) 8.56 3.50 7.04 6.08
Fracture toughness
(MPam'™?) 1.91 - 1.84 1.77
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CT-6428, (¢} SS-6428 and (d) SP-6428.
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