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[bookmark: OLE_LINK11]Figure S1. XPS spectra of the Ba 3d peaks for (a) Pr0.5Ba0.5MnO3(before reduction) (b) PrBaMn2O5 (after reduction).  
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Figure S2. XPS spectra of the Mn 2p3/2 peaks for (a) Pr0.5Ba0.5Mn0.85Co0.15O3(before reduction) (b) PrBaMn1.7Ba0.3O5 (after reduction).  
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Figure S3. Cross sectional scanning electron microscopy (SEM) image of trple-layer LSGM electrolyte-supported cell with the configuration of porous LSGM | dense LSGM | porous LSGM).
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Figure S4. Impedance spectra of the transforming cell with the configuration of PBMCo-LSGM/LSGM/S-PBMCo-LSGM using H2 as fuel and air as the oxidant.
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Figure S5. (a) Experimental and simulated Nyquist plots of PBMCo-LSGM composite on a LSGM symmetric cell. (b) Comparison of R2, R3, and Rp for PBMCo-LSGM composites on a LSGM symmetric cell based on the fitting result by the equivalent circuit shown as an inset

Table S1. Electrochemical impedance spectroscopy fitting results of PBMCo-LSGM measured at various temperature in air
	Temp. [oC]
	Half-cell test [ cm2]

	
	Measured
	Fitted

	
	Cathodic loss (Rp) 
	R2
	R3
	Rp

	800
	0.033
	0.031
	0.002
	0.033

	750
	0.073
	0.036
	0.036
	0.072

	700
	0.189
	0.071
	0.118
	0.189



Table S2. Electrochemical impedance spectroscopy results
	Temp. [oC]
	Transforming cell test
	Half-cell test

	
	Ohmic resistance 
[ cm2]
	Polarization resistance 
[ cm2]
	Cathodic loss 
[ cm2]

	800
	0.147
	0.139
	0.033

	750
	0.187
	0.273
	0.073

	700
	0.244
	0.530
	0.189




[bookmark: _GoBack]Table S3. Summary of the electrochemical performances of SSOFC system with H2 fuel.
	Material
	Fabrication
	SSOFC system
	Ref.

	Electrode
	Electrolyte
	
	Maximum power density
(W cm-2)
	Polarization resistance
( cm2)
	Temp.
(oC)
	

	Air side
	Fuel side
	
	
	
	
	
	

	PBMCo-aLSGM
	LSGM
	Infiltration
	1.10
	0.14
	800
	This work

	La0.7Ca0.3Cr0.97O3--bYSZ
	YSZ
	Pechini
	0.05
	0.3
	800
	1

	La0.7Ca0.3Cr0.97O3--cGDC
	LSGM
	dGNP
	0.21
	-
	800
	2

	La0.75Sr0.25Cr0.5Mn0.5O3--YSZ
	YSZ
	Solid state reaction
	0.55
	0.18
	950
	3

	La0.75Sr0.25Cr0.5Mn0.5O3--YSZ-GDC
	YSZ
	Combustion synthesis
	0.40
	0.49
	950
	4

	Pr0.75Ca0.3Cr0.6Mn0.4O3-
	YSZ
	Freeze-dried method
	0.25
	-
	950
	5

	Sr2Fe1.5Mo0.5O6-
	LSGM
	GNP
	0.62
	0.45
	800
	6

	Pr0.5Ba0.4Ca0.1MnO3
+Co-Fe (catalyst)
	LSGM+eLDC (buffer layer)
	Pechini+Infiltration
	1.10
	-
	800
	7

	fNBSCF-+GDC
	PrBaMn2O5
	LSGM+LDC (buffer layer)
	Pechini
	0.45
	-
	800
	8

	gGBSCF
	Ce-Pd
	YSZ
	Infiltration
	0.6
	0.134
	700
	9

	GBSCF
	PrBaMn2O5
	YSZ
	Infiltration
	0.53
	0.20
	700
	10

	SrCo0.8Fe0.2O3- (SCF) 
	Sr2MgMoO6- 
	LSGM+LDC
	Combustion synthesis
	0.84
	
	800
	11

	a La1-xSrxGa1-yMgyO3-, b Yittria-stabilized zirconia (YSZ), c Gadolinium doped ceria (GDC), d Glycine-nitrate process (GNP),
e Lanthanum doped ceria (LDC), f NdBa0.5Sr0.5Co1.5Fe0.5O5+d (NBSCF), g GdBa0.5Sr0.5CoFeO5+d (GBSCF)
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