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Effect of Sealant Materials on Oxygen Permeation in Perovskite Oxide Membrane
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Bay sSro5CoogFe203.5 oxide was synthesized by polymerized complex method. Dense membrane of perovskite oxide was pre-
pared using as-prepared powder by pressing and sintering at 1080 C. Leakage test was conducted on the membrane sealed
by gold ring, Pyrex ring or Pyrex powder as a sealing material. The oxygen permeation flux of BagsSrosCoosFeo203.s mem-
brane increased with increasing temperature and was 0.74 mL/min - cm’ at 900 C. In the case of the membrane applied
by sealing material, oxygen permeation flux of the membrane using gold ring at 950 C was higher than that using Pyrex
materials because the undesired spreading of Pyrex glass materials in the membrane led to the reduction of effective per-
meation area. Microphotograph analysis results for the membrane after permeation test confirmedthe diffusion of Pyrex glass

seal into the membrane.
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Figure 1. Experimental procedure for BaysSr.sCoo.sFeo20s.5 membrane
using polymerized complex method.
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Figure 2. The schematic diagram of experimental apparatus.
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Figure 3. X-ray diffraction pattems of sintered BaysSr sCoosFeo20s.s
membrane at 1080 C.
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Figure 4. Leakage test of sealing material through BaysSr5CoosFeo20s- 5
membrane at 950 C.

Table 1. EDS Results of BaysSnsCoosFeo20s.¢6 Membrane before
Oxygen Permeation

Atomic (%)

Analysis region

Ba Sr Co Fe O
Surface 11.67 10.14 18.46 4.46 55.26
Cross section 10.37 9.09 16.84 4.20 59.49

F71E 1.6 mm=E AFHATE B AEE Pyrex 8-S AHESIC
H, 987t 9 Foll Abhet Ao 721 vol.% 0, + 79
vol.% Np)E 20 mL/min 2% F-§138t0] 700~900 C HL|ol|A] AT
yeFs Bt AbrFage 257t Sk uel gz o
Vel ATS 1o, 900 CollA 0.74 mL/min - em®9] AL
BFE Ba1 700 ol AFRFoES 024 mL/min - cm’2 S|
VERST Liu 517 BSCF-55825 Al2% Aoz st 2
mme| FA|9] Halahg o] g3te] akrFy) B4 spolon, B Ay
o} ARl E=el mEh S7kehe Ade RYlov BE HeA
Adidez 9 w2 ath FHEE UeSth 250 uE AAT
2] F7k= Wagner Equation (2)Z X8 4= 3101, Equation (2)
o4 Jo, (mol/min * cm?)E AAFEIHEE RS 71A144%(8.314 J/mol -
K)= 9]v]3}™, F= Faraday A+7(9.6485 x 10" C/mol), T(K)2} L(cm)
& 259k Byt FAE A7) vehdth o, 0;, PE 22 AR
L, o] AL, ARAEeHS YERATHI3L

2 A3 FEjute] FA7F 9 ek Hls 8735k Liu 52 BSCF-
5582 Hg|uf BT} 58 o] f= Pyrex ¥T0| I2ofA] AAT}
A dEo R ATl ALFHEAS FYUOEZN RTINS
AR Zow dE, Liu 58 279} vlaste] AT 3t
8o ZF LA 36~44% WS UERASIT

R15,0;

~ 16, vz " @

Jo,

Figure 6> BSCF-55822] M35 Arrhenius plots ©]-8-3}]
B3} AUA(E)E AFESE Z0]H 489 ki/mol®] #h& UERNATE
ol#gt A¥i= Tan S{20]° 28l Bael k3 FARHA WERTh
Tan 5 BSCF-55825 @AW el whel AbAFaeds vjuis o



4 Az uhe FATlE B ATt 54 385
1.2 1.8
0 —e— Gold ring
—*— BSCF-5582 : 161 o Pyrexring
-0 Liu et al[17] o
1.0 4 ; 1.4 1 ¥— Pyrex powder ceesssete .
< d < )
£ E 121
€ 038 e
£ £ 1.0
§ £
0.8 -
[ 0.6 E M
= = 0.6 - yrrvrreTY
S S T
0.4 - 0.4 4 000000000000,
;Zo':oooooo 200%0000000000000000
0.2 - Og’a
0.2 : - : : - 0.0 : . : -
650 700 750 800 850 900 950 0 50 100 150 200 250
Temperature(°C) Time(min)

Figure 5. Oxygen permeation flux versus temperature through Bags
S1y.5Co0.sFeo205.s membrane.
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Figure 6. Oxygen permeation flux versus 1000/T through BaysSrs
CoosFe20s.5 membrane.
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through BaysSrsCoy.sFeo 2035 membrane at 950 C.
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Figure 8. Time and sealing material dependence of nitrogen flux
through BaysSn.sCoosFe)20s.5 membrane at 950 C.
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Figure 9. Time and sealing material dependence of oxygen permeation
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Figure 10. Microphotograph of membrane after oxygen permeation: (a)
surface of BSCF-5582, (b) cross section of LSCF-6428 (CO).
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Table 2. Comparison of Effective Oxygen Permeation Area and Oxygen Permeation Flux through Sealing Material

Sealing material Pyrex ring Pyrex powder
Membrane type LSCF-6428(CO) BSCF-5582
Effective oxygen permeation area (cm’) 0.03 0.17
Ratio of effective area before and after Pyrex spreading (%) 0.03/0.28 x 100 = 10.7 0.17/0.28 x 100 = 60.7
0.059 0.714

Oxygen permeation flux (mL/min * cm’)
Ratio of permeation flux before and after Pyrex spreading (%)

0.059/0.39 x 100 = 15.1 0.714/1.4 x 100 = 51.0
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