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Abstract — Tubular Ba 5Sr,, sCo, sFe( ,0;_smembranes were prepared by extrusion. TGA results of green body mem-
brane after extrusion showed three successive weight losses due to decomposition of organic additives and carbonate.
Drying shrinkage rate of tubular Ba, ;Sr,, sCo, ¢Fe,,0;_s membranes was no change after 68 h and higher in the mem-
brane with large outer diameter. XRD and SEM results showed the sintered membranes were the single phase structure and
dense. The stoichiometric molar ratio agreed well with composition ratio calculated by EDS results for Ba sSr, sCoy gFe;,0;_5
membrane. Radial crushing strength of tubular Ba sSr, sCo, gFe; ,05_ s membrane with 0.95 mm thickness was 5.7 kg,/
mm? and the oxygen permeation rate of same membrane was 146.85 mL/min (Jo,=2.33 mL/min-cm?) at 950 °C. There-
fore, it was known that use of vacuum pump was more effective than that of sweep gas to obtain higher oxygen per-
meation flux.
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Table 1. Composition for the tubular BSCF membrane fabrication

Composition Composition ratio (wt.%)
BSCF powder 76.90
YB-131D(binder) 7.71

PEG aqueous solution(lubricant) 5.78 (PEG 0.53, water 5.25)
AMP-95(plasticizer) 1.93

H,0 9.61
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Fig. 1. Heating pattern for sintering the tubular BSCF membrane.
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Fig. 2. Schematic diagram of the experimental apparatus for oxygen permeation.

A3} Ak AT gk Ee 2k R4 7] (LC-300, Toray Engineering Co.,
Ltd., Japan)Z ©| 93, A FEY 1.8 me] 5A )
A7 A2E GC-TCD(Acme 6000, YoungLin)& £24]813th, Ak2
T olg9] 4] (22 At

oo
[«
2
A
£
[«
&

Jo,[mL/min-cm*(STP)]
_ Fyermearion[mL/min]yo,[ V%] —leakage correction 5
Alem’] @
AN Fpepmeations QA T3 FA419] F55010L yo,i= ARAE T,

= aEer @A g3 vk rEe] oist HAS GC A AT
T AT HE F90E Ao tist A4o] v E $ilsio] A%
SRtk gt tefure] @A A A Gyl 2l Al
_ nL(dn_di)
A= @ d) ©)

o714 L& $ weloke] 0] empl™, d g di= 7kt elute
9749} ol

1o
Fig. 32 & A% 43 ¥ BSCF &3 2a|12te] TGA 242 7}o]
245 B 194191 200 °C o] 3}
Ak H71A191 PEG 4002+ AMP-95 -3l ]3]
oF 18.1% FA A4S BN, 29419 254 °CollME & Bdhn=
£ 2=, o5& vilt] 7 £l 2 A4E Aoz FAAE oF
6.9%% JeR AL o33 Azl 7] EFA H7e] 229}
AL] §ARHA LR O™ iR eko & 800 °C o] el A Q] A7 A
£ BSCF 2% Az Al viEE CO,7} F0]23) vke-slo] A=
BaCO;, StCO, 52 Bk olu} 284 AkalEo] Hafslo] vehd
Ao 2 AFHATHI3]. 6 mme} 12 mm 2729 tipS A3l 33
2uhE A28 2 rolling 7127 E o838t 7A=E wf A7kl wh
2 55§ AHE Fig 49l JeRIATE 1% Alzke] F71stel wlet

6 mmet 12 mm 22 2|7 Hap Folgo] 271 8 WHE &

:
p
o]
ll
NoE

Korean Chem. Eng. Res., Vol. 49, No. 6, December, 2011

Fuinace | Oxygen

analyzer

Theimocouple
z@—' GC
Membiane holder
70
Qil-free
vacuum pump
110 200

100 -

©
o

80 -

Weight loss (%)
Heat flow (W/g)

70 -

60 T T T T -100
0 200 400 600 800 1000

Temperature (°C)

Fig. 3. TGA result of tubular BSCF green membrane after extrud-
ing.
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Fig. 4. Drying shrinkage rate of tubular BSCF green membranes.
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Fig. 5. XRD patterns of BSCF commercial powder calcined at
880 °C and tubular membrane sintered at 1080: (a) powder;
(b) feed side; (c) permeate side of membrane.
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Table 2. EDS results of a tubular BSCF membrane sintered at 1080 °C

Atomic ratio (%)

Composition ratio

Elements Surface  Cross-section Surface Cross-section
Ba 25.79 26.09 0.50 0.53
Sr 2591 22.92 0.50 0.47
Co 38.69 40.15 0.80 0.79
Fe 9.62 10.84 0.20 0.21

Table 3. Mechanical strength of tubular BSCF membranes after

sintering
Outer diameter ~ Thickness Length P G,
(mm) (mm) (mm) (kg)  (kg/mm’)
44 1.0 5 9.91 6.74
8.7 0.95 10 6.65 5.71
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