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Fig S1 (a) - (f) SEM of the STFN samples at different calcination temperatures
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Fig S2 TGA of S| <TFN with an A-site vacancy

Table S1 Comparison of pore size and specific surface area of STFN at different

calcination temperatures

Catalysts Surface area Pore volume Pore width

(m%g) (em’/g) (nm)
STFN-700 32.839 0.104 3.828
STFN-800 33.933 0.050 3.939
STFN-900 25.549 0.047 3.806
STFN-1000 17.106 0.021 3.677
STFN-1100 8.404 0.012 3.539
STFN-1200 6.001 0.007 3.420

Table S2 ORR performance of sample STFN at different calcination temperatures

C t 1 t Eonset EI/Z J Tafel
atalysts
Y (Vvs. RHE) (Vvs. RHE) (mA cm2) (mV dec!)

STFN-700 0.8843 0.6151 -5.8040 106
STFN-800 0.8857 0.6411 -6.1971 103
STFN-900 0.8821 0.5961 -5.5891 123
STFN-1000 0.8812 0.5678 -5.3766 126
STFN-1100 0.8793 0.5318 -5.1958 129
STFN-1200 0.8762 0.5221 -4.0324 140

Table S3 OER performance and AE of STFN calcined at different temperatures

OER ORR
Tafel AE
Catalysts n @10 mA cm™ @-3 mA cm?
(mV dec (V)
b (mV) (V) (V)
STFN-700 127 450.6 1.6806 0.6001 1.0805
STFN-800 103 412.0 1.6420 0.6124 1.0296
STFN-900 136 463.3 1.6933 0.5972 1.0961
STFN-1000 153 526.3 1.7563 0.5815 1.1748

STFN-1100 159 553.3 1.7833 0.5279 1.2554



STFN-1200 211 568.3 1.7983 0.5128 1.2855

Table S4 A-site-deficient STFN pore size and specific surface area data comparison

Catalysts Surface area Pore volume Pore width
(m?/g) (em’/g) (nm)
STEN1 32.839 0.104 3.828
STFN2 34.957 0.112 3.941
STFN3 36.828 0.153 4.154

Table S5 Oxygen species content of STFN1 and STFN3

HzO -OH/02 022'/0' Olatt
Catalyst

(%) (%) (%) (%)
STFN1 11.28 32.34 35.37 21.01
STFN3 1.49 41.96 4291 13.64

Table S6 Fe and Ni contents in STFN1 and STFN3

Fe** Fe3* Ni3* Ni?*
Catalyst
(%) (%) (%) (%)
STFN1 30.37 69.63 60.96 39.04
STFN3 40.08 59.92 64.42 35.58
Table S7  ORR performance of A-site-deficient STFN samples
Catalysts Eonset E1/2 J Tafel
Y (V) (V) (mA cm2) (mV dec!)
STFN1 0.8857 0.6411 -6.1971 103
STFN2 0.8912 0.6679 -6.5671 98
STFN3 0.8934 0.6740 -6.9762 97




Table S8 OER performance and AE of A-site-deficient STFN samples

OER ORR
Catalysts Tafel n @10 mA cm™ @-3 mA e Ab
(mV dec (mV) V) 2 (V)
D (V)
STFN1 103 412.0 1.6420 0.6124 1.0296
STFN2 100 408 1.6380 0.6345 1.0335
STFN3 99 399.9 1.6299 0.7082 0.9217

Table S9 A comparison of ORR and OER activity for STFN3 and other reported
perovskite catalysts. All the electrochemical measurements were carried out in 0.1 M

KOH solution
ORR OER
Ein Tafel Tafel n (mV) AE
Catalyst Ref.
(Vvs.RHE) (mVdec!) (mVdec!) @I0mAcm? (V)
(Lag.8Sr9.2)0.9sMng sFeq s
-0.124 132 230 - - (1]
O35
Bay 5Srq.5Coo sFe0 2035 - - - 380 - 2]
Bay 5Srq5Co0 sF€0 2035 - - 94 510 - (3]
Lao,gSr0,2C00,4Mn0‘603_5 0888 90 1 13 506 1032 [4]
Lao'gsro'QCOO.éMHOAOj,_g 0.881 104 113 515 1.104 [4]
Sr0.95Nbyg.1Cog.7Fe9203.5 - - 70 420 - 51
La0,7Sr0,15Pd0‘15MnO3_5 0.973 87 - - - (6]
Lao'gYo'anO}g 0.909 101 - - - [7]
La1,7Sr0,3C00,5Ni0,5O4+5 0.696 - 125 592 1.126 [8]
Lag 4510, 6C0¢.7Fe 2Nbg 1
0.505 114 78 360 1.07 9]
O35
BaZI'o'15Fe().g503_5 - - 97 471 - [10]
This
IrO, - - 115 413 -
work
This
Pt/C 0.7054 99 - - -
work
0.921 This
SI’()_9Ti()_3Fe()‘6Ni()~103_5 0.7082 97 99 399.9
7 work
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