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Abstract — Dense ceramic membranes have been prepared using the commercial perovsikite Ba, 5Sr sCo, sFe,05.5,
powders synthesized by the solid state reaction method. The as-synthesized powders were compressed into disks with
1.0 mm of thickness and the disk was sintered at 1,100 °C for 2 hr. The oxygen permeation flux of Ba,, sSt,, sCo, ¢Fe(,05.5
membrane increased with the increasing temperature and oxygen partial pressure. The activation energy for oxygen per-
meation was increased with the increasing oxygen partial pressure. Oxygen permeation flux at 950 °C were measured at
various flow rates of feed and sweep gas. It has been demonstrated that oxygen permeability increased at elevated flow
rates of both gases, but the sweep gas is more influential.

Key words: Perovskite, Ba, sSr, sCo, sFe,055, Oxygen Separation

LA B 7e2A] Az ulgo] 17l SakaRks g Ellof 317 whitel A

3lol] ol 3L UTH2]

o itk A At 2shEAl o] 7P 2 dRlel, o] & Fo)7] A=A T o] A EA g B 7 ol £ A=A
3t A7 3] A3 1 Qo) AA| o] Akst ek wlEEe] oF u] 222 (Mixed lonic Electronic Conducting Ceramic Membrane)
S Fal viEE L ol7] wisel] okl A g] #1717 & e Y] AE S 7FA]7] wiite]] MRS IR AA §lolk
AR o ® FRE I Qi) o|4kslekA: 3] A% (Carbon IFEE] AbAS W ARA R WM B8 vk kA o)E

d10X1de Capture and Storage) 7]&2 A4 & A (post-combustion o] 8-t Alghu] A 9] -2l u- 100%°) 717k a7t B sk At
CO, capture), A4 % 33 (pre-combustion CO, capture), A=A 2 2dA, A2 7kAs 7140 Ak FF Tl A8 5 vt
3 #] (oxygen-fuel combustion CO, capture) 2. % U5 o] X TH1]. ©] [3,4]. Algh] E2l9e] AR 2= HF AT EF(ABO,) AHsHE©)
T ARG X 7eS 3] T Ak A4S Fejd & —"E*J Z g glom AAlEoll= IR o]0y EEE o]&o] &}
Z2RkE AATe T ASAA AEES o|islRrAE 3]k gatal, B-Ag o= Hol a4 o] o] X5 =W, 7+ | o] F4
of]i= AkAo] o] Qx| gtt, HlF ATl EF AlslEe] A-AbY B

TTo whom correspondence should be addressed.

E-mail: pjhoon@dongguk.edu

This is an Open-Access article distributed under the terms of the Creative Com-
mons Attribution Non-Commercial License (http:/creativecommons.org/licenses/by-
nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduc-
tion in any medium, provided the original work is properly cited.

407

BA12]o] ool &2 M= TIE A9 Z
T,‘:_L‘:q ul Zl'x]_ LH_’.oﬂ o)A F'/}:(S),] )\]-)\ @.}zj

;%_L_: S—Zx\_OE j]i].fﬂ-()i})q

T H—
=S g glom o
Fall Abarh el 5 ol

ol 5% 1, Akx Wl 2] Fol A

o>
o

{Hoxygen vacancy)s 5

2 B
e mdeld E39

roe

¢



408 Ll

=

<
&
1z

"
Zro)o] o] Fah=t, Fulu ol 7= ARt
o] Y 20 2 AkA4v) gty o] EelEths). Akr R
TR EE B A E0laL, AAEURE Fole
WS B8l G EHAE ol WiHo Qlth6-8].
323 A 5710 EE 4FeHEQ] LaCo0y 7|0 2 3] A=}
2]} B-Ak2jell 242} Seo} Fer}k 218K Lay St Co,  Fe, 05 5 (LSCFO) %
dell gk A7} Es] o] Fol Rt Co & 739 1k 9k] Aol
U7} ok} white] 5 ARFIEE HolFglom Abs 3
77171 18) o]2] M7t 4221 Ca, St, Bas Aol 218k
3HA-S w A-xfelel St EASE H-(SCFOY} 71 =2 AbAaS
B 7PHTH9-12]. 284 SCFO AF3HE-LS 770 °C o3} $-914]
E27100A aka Fao] Bt d oz wldE HEATolE 27t
=24 0 7 WA E brownmillerite T-%% W& o] vk 3}8k4
4] Pg735 HERIATH13]. Bag sStg 5Cog sFeg,05,5°] 787 352
ArFAREE eR)$ o egA] B8 SCFOX T 3] 3iTt. o]
= Ba> Co9} Fe 0128 AFslE oJAlsto] H|s5Avtol E 4lslE2)
T2 P& FolF7] ol ™ [14], BSCF-5582 #8922 +
A7} 1.0 mm ™ 950 °ColA 1.4 mlem? min] AHAF39 e S BTk
[15]. WHEbA, B 19 Bay sSt sCoggFe 055 243 9 E5F A
Fejuks Bk o 2 A|l23t $ XRDE B8 Belv AT RE B
Al Feluke] akaite] 54 sk A8l 2=, akAiet
of hE Ak FHEAS AH KT, FF 71 (feed gas)@F 2~
2 (sweep gas)2] FEH ST} Ak F gl nix = JaS el

A} S3A

.

2
u Lo

3

=
3%

H,

[

o~

B O o

r
O

o HU‘.

-

17

]_

0

k!

2.4 o™

2-1. O|2HEY L4 Ea2[ah HIE

AME-S-H(solid state reaction method) 0. & A 2 AHg-7t
(BSCF-5582: Kceracell Co., LTD., Korea)= A& 20 mm2] 2~ |21
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Fig. 1. The schematic diagram of experimental apparatus.

11.6 ml/min, 0.63 atm ] A2 12.6 ml/min, 2> 7.4 ml/mins 2}
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o]-gate] AkA TR o}l &) A (1)ZE ANtsISiT
Jo, [ml/min-cm*}(STP)
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Fig. 2. XRD curve of Ba sSr;;Co, sFe;,0; ; sintered at 1100 °C.
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Fig. 3. Oxygen permeability at different temperatures & oxygen par-
tial pressures.
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Fig. 4. Arrhenius plots of the oxygen permeation flux at different
oxygen partial pressures.
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Fig. 5. Oxygen permeation flux with different flow rates of (a) feed
gas and (b) sweep gas at the temperature of 950 °C and oxy-
gen partial pressure of 0.21 atm.
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Fig. 6. Oxygen permeation flux with different flow rates of (a) feed
gas and (b) sweep gas at the temperature of 950 °C and oxy-
gen partial pressure of 0.42 atm.
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