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Abstract: SrCopsFeo(NbgOs.; oxide was synthesized by solid state reaction method. Dense ceramic membrane was pre-
pared using as-prepared powder by pressing and sintering at 1250°C. XRD result of membrane showed single perovskite
structure. The oxygen permeability were measured under 0.21 atm of oxygen partial pressure (7, ) and between 800 and
950°C. The oxygen permeation flux of SrCogsFepiNbyOs.» membrane was increased with the increasing temperature. The
maximum oxygen permeation flux was 1.839 mL/min - cm” at 950°C. Long period permeability experiment was carried out
to confirm the phase stability and CO».tolerance of membrane containing Nb in the condition of air with CO, (500 ppm) as
feed stream at 900°C. The phase stability and CO,-tolerance of SrCogsFeo1Nbo10s.5 were investigated by XRD and TG
analysis. The result of SrCogsFeo1Nbo10s.5» which exposed carbon dioxide for 100 hours indicated 8wt% of SrCO;. But it
was known that the level of SrCOs production dose not have a significant effect on oxygen permeability.
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Fig. 1. The schematic diagram of experimental apparatus.
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Fig. 3. Temperature dependence of oxygen permeation flux
of SrCogsFeo1Nby0s.» membrane at oxygen partial pres-
sure of 0.21 atm.
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Fig. 4. Relationship between temperature and oxygen per-
meation flux of SrCogsFeoNby O35 membrane at oxygen
partial pressure of 0.21 atm.
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Table 1. Oxygen Permeation Fluxes of Different Ceramic Membranes Reported in the Literatures
i P C, J)
Composition Synthesis Thickness Tfmp o e > ref
(mm) (°C) (atm) (ppm)  (mL/min * cm’)
. 950 0 2.20
SrCoy sFe) 2035 Sol-gel reaction 1.0 (900) - (106) 0) [27]
Sr(Coo.sFeo2)1xTixOs-5 . . pure CO, 1.5 (x =0.1)
(x = 0.10, 0.20) Solid state reaction 1.0 950 0.63 purge 13 (x = 0.2) [19]
SI‘(COo_gTio_1)O3.6 . . 3.93
Sr(Co0sNbo1)Os.5 Solid state reaction 1.0 900 0.21 0 424 [20]
BaCog.7Fe3xNbxOs.5 Solid state reaction 1.0 875 0.21 €oG 35"7 [21]
purge (x = 0.08)
BaCop 7Fep22Nbo 03035 Solid state reaction 1.0 950 0.21 300 1.36 [23]
. 300 1.72
Bay 5Sro.5Co0.8Fe0.20s-5 polymerized complex 1.0 950 0.21 (500) (1.70) [28]
SrCoosFeo.1Nbo.105.5 Solid state reaction 1.0 950 0.21 500 1.80 this work
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Fig. 5. X-ray diffraction patterns for SrCoggFeo1Nbp.1Os.5
under synthetic air containing CO, (500 ppm) for (a) Oh
(b) 50 h and (c) 100 h.
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Fig. 6. TG curve of SrCoosFeo.1Nby10s.; powder exposed
to synthetic air containing CO, (500 ppm) for 100 h.
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