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Fig.1  Morphologies of two kinds of LSCF powders: (a) 6830A 

and (b) 6830 
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Fig.2  Cross-sectional morphologies of two kinds of membranes: 

(a) SAPS and (b) PS-PVD 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 3  LSCF���T�M XRD�  

Fig.3  XRD partterns of LSCF powders (a) and membranes (b) 
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Fig.4  O

2

-TPD curves of two kinds of membranes: (a) SAPS and 

(b) PS-PVD 
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Table 1  Oxygen desorption peak area of two kinds 

of membranes 

Oxygen desorption peak area 
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Fig.5  Narrow XPS scanning spectra of O element of two kinds 

of membranes: (a) SAPS and (b) PS-PVD 
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Abstract: The gas-tight perovskite La

0.6

Sr

0.4

Co

0.2

Fe

0.8

O

3-δ

 (LSCF) oxygen transport membranes were prepared by supersonic air-gas 

plasma spraying (SAPS) and low pressure plasma spraying-physical vapor deposition (PS-PVD). The surface exchange and bulk diffusion 

of the oxygen species of the two membranes were compared by O

2

-TPD and XPS. The O

2

-TPD results show that the desorptions of the 

physical, chemical adsorbed oxygen and the lattic oxygen of the SAPS membrane were 2, 3 and 6 times respectively more than those of 

the PS-PVD membrane. The XPS results show a higher proportion of adsorbed oxygen of the SAPS membrane than that of the PS-PVD 

membrane. All the above results demonstrate that the SAPS membrane has better adsorption and dissociation abilities on oxygen, and also 

possesses more intrinsic oxygen vacancies and higher capacity of vacancy formation.  

Key words: SAPS; PS-PVD; oxygen transport membrane; oxygen transport behavior 
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