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ABSTRACT

Lag 7Sty 1Gag¢Feq 4055 perovskite-type mixed conducting membranes, which could permeate oxygen selectively, have been
fabricated and the microstructrual features developed by varying the sintering conditions have been analyzed. The effects of surface
modification and the membrane thickness on oxygen permeability have been evaluated under He/air environment. With increasing a
grain boundary fraction, the overall oxygen permeability decreased. The syngas (CO+H,) has been produced by partial oxidation
reaction of methane with the oxygen permeated through the membrane. Methane conversion and syngas yield have been evaluated
as functions of the compositional ratio of feed gas and reaction temperature. In long-term duration test for 600 h, under CH,+He/air
environment, Lag,Srq3GaggFey40;5.5 membrane showed a highly stable performance.
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Fig. 1. Schematic diagram showing the chemical potential
gradient acted on a mixed ionic-electronic conducting
membrane under an oxygen partial pressure gradient.
The conducting entities are presented under the diagram
with conducting direction.
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Fig. 2. XRD patterns of powder mixture, heat-treated at 800°C
and 1250°C respectively, and LSGF sintered body.
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Fig. 3. SEM micrographs of the LSGF membranes sintered at
(a) 1350°C, (b) 1450°C, and (c) 1550°C for 5 h, respectively.

Table 1. The Mean Grain Sizes and Relative Densities of LSGF
Membrane as a Function of Sintering Temperature

Sintering temp. Mean grain Relative density
§9) size (Lm) (%)
1350 1.18 95.2
1400. 2.07 98.1
1450 3.33 98.1
1500 5.54 97.8
1550 9.51 97.1
¥ ooz, fobx] &2 7IAdE S FoH(eakage)s A
@ 5 glo] HUEE 1Y % 97 gEolT,
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Fig. 4. The Arrhenius plots of oxygen permeation fluxes of the
LSGF and the LSC coated LSGF (abbreviated as LSC/
LSGF) with different membrane thickness. All the
samples have been sintered at 1500°C.
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Fig. 5. The Arrhenius plots of oxygen permeation fluxes of the
LSGF membranes sintered at 1400°C and 1500°C.
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Fig. 6. The variations of methane conversion and syngas yield as
a function of reaction temperature. The flow rates of CH,
and He were fixed as 22.4 and 36.9 mV/min respectively.
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Table 2. The Variations of Methane Conversion and Syngas
Yield as a Function of CHy/He Ratio of the Permeate-side
at 950°C

Flow rate (ml/min) H, yield CO yield CH, conversion
CH, : He (%) (%) (%)
224 : 36.9 46.2 41.7 50.8
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Fig. 7. The methane conversion and the syngas yield of LSGF
membrane, measured for 600 h under CHy+He/air
environment at 950°C.
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Fig. 8. XRD patterns of LSGF membrane, which had been
exposed to CH,+He/air environment at 950°C for 600 h.
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