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Figure S1. SEM images of a) LaNiOs, b) LSN-0.05, ¢) LSN-0.15, d) LSN-0.1 (800°C), and e) LSN-
0.1 (900°C).
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Figure S2. OER polarization curves of LSN-0.1-800, LSN-0.1-900, LaNiO3, and RuO,, in 0.1 M
KOH solution.
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Figure S3. CV curves of a) LaNiO3, b) L0.85S0.05N, c¢) L0.85S0.15N, and d) L0.9S0.1N,
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respectively, with different scan rate from 20 to 140 mV.
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Figure S4. SEM image of L0.9S0.1N after long-term stability measurement.
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Figure S5. Calculation models of (a) LaNiOs, (b) L0.95S0.05N, (¢) L0.9S0.1N, and (d)
L0.85S0.15N, respectively, with oxygen vacancy in the structure.

Table S1. Chemical composition of La; ,Sn,NiO;_s by ICP-AES analysis.

Sample La (mg L) Ni(mgL?!) Sn(mgL') Composition
LaNiO; 43.6 4348 - La; ¢p3NiO;
LSN-0.05 41.72 44.12 2.12 Lag 946Sn9 043NiO3_5
LSN-0.1 4528 50.60 4.8 Lag g95Sn.09sNiO3.
LSN-0.15 4436 52.88 7.52 Lag g30Sn0,142NiO3.

Table S2. The binding energy (BE) and relative concentration of oxygen species from the
deconvoluted O 1s XPS peaks.

Perovskite Ols Area ratio

electrocatalysts (0]} 02 03 04 02/(01+03+04)

LaNiO; Position [eV] 528.6  529.5 5314 5324 0.042

LSN-0.05 Proportion [%] 18.6 4.0 60.7 16.7

LSN-0.1 Position [eV] 528.6  529.5 5314 5324 0.140
Proportion [%] 18.2 12.3 55.4 14.1

LaNiO; Position [eV] 5284 5295 5314 5324 0.197

LSN-0.05 Proportion [%] 14.4 16.6 59.7 9.3

LSN-0.1 Position [eV] 528.65 529.5 5313 5324 0.187

Proportion [%] 19.7 15.8 54.7 9.8
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Table S3. ESCA values under OER condition.

Catalysts C(F/g) ECSA(m?/g)
LaNiO; 2.67 4.45
LSN-0.05 6.98 11.64
LSN-0.1 21.46 35.77
LSN-0.1&800 14.69 24.48
LSN-0.1&900 12.63 21.01
LSN-0.15 17.79 29.65

Table S4. The fitting parameters of EIS results

RJ/Error Q/Error n/Error Rcv/Error

LaNiO; 17.69,0911 0.0001134,3.311 0.6752,0.9891 477.7,7.417
LSN-0.05 18.40,1.250 0.0001921,4.244  0.6602,2.120 90.6,4.976
LSN-0.1 17.78,1.051  0.0001494,14.729  0.6428,3.274 37.1,4.448
LSN-0.15 18.87,0.914 0.0006348,5.755  0.7238,1.292 187.8,3.075

Table S5. Comparison of different perovskite-type oxides catalyst performance.

OER OER Tafel
Catalysts performance References
(mA/cm?) slope(mV/dec)
La,Sn; NiO; 320 74 This work
La,MnO; 419/ 259 Ref.1
La,Sr;«CoyFe;.,03 360 77 Ref.2
La,Sr;.,CoO; 340 71 Ref.3
La,CoO; 380 83 Ref 4
La,Ce;xCo00O3 430 112 Ref.5
La;CoO;s 380 83 Ref.6
ProsBagsMn; 5.
1 Ref.
Nb,Cop 045 370 09 ef.7
BaPrMn,_,Co0,0s.5 430 102 Ref.8
La"'f;%Mnl‘ 439 133 Ref.9
X x\3
La0,6Sr0,4C003_5 421 123 Ref.10
(LaO.gsI'O.z)]_anO‘?, 540 326 Ref.11

La0,6Sr0.4COO3_ 5 400 105 Ref.12
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