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Figure S1 SEM images of the substrate with a sponge layer (a) and a skin layer (b). Insets are the 
surface view of sponge layer and skin layer. Finger-like pores are covered by the two relative 

dense layers.
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Figure S2 (a) Typical I-V-P curves of DP cell tested at temperatures of 600, 650 and 700 ℃, 
respectively; (b) Typical I-V-P curves of P cell tested at temperatures of 650 and 700 ℃, 

respectively.
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Figure S3 Electrochemical impedance spectra of three types of cells at temperatures of 600, 650 
and 700 ℃, respectively: (a) DP cell, (b) P cell and (c) MP cell.
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Figure S4 SEM images of MP cell before long term testing: (a) air electrode, (b) fuel electrode; 
and SEM images of MP cell after long term testing: (c) air electrode, (d) fuel electrode. It 

demonstrates that our cells are structurally stable after long term testing.
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Figure S5 Long term stability test of MP cell in fuel cell mode at a current density of -0.5 A cm-2 
at 650 ℃. The cell was tested using 3% H2O humidified hydrogen in fuel electrode and ambient 
air in air electrode. The sudden decline in the beginning may be related to the disturbance of gas 

flow.


