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Figure S1. The comparison of (a) N2 adsorption-desorption isotherms and (b) pore size distributions of LSNO-x samples 

at 77 K. 
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Figure S2. The comparison of TG curves of other LSNO-x samples. 

 

Figure S3. High-resolution TEM (HRTEM) of LaNiO3 sample. 
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Figure S4. (a–d) Cyclic voltammetry (CV) curves of the LSNO-0, LSNO-0.1, LSNO-0.2 and LSNO-0.6 electrodes at different 

scan rates ranging from 5 to 50 mV s−1. 
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Figure S5. (a) CV curves, (b) GCD curves, (c) Nyqusit plots and (d) Cycling performance of the prepared activated carbon 

(AC) electrode in 6 M KOH electrolyte. 

The electrochemical performance of the purchased AC electrode are measured by 

cyclic voltammetry (CV), galvanostatic charge/discharge (GCD) and electrochemical im-

pedance spectroscopy (EIS) in a conventional three-electrode system with 6 M KOH aque-

ous solution as electrolyte. As illustrated in Figure S5a, all of the CV curves at various 

scanning rates present quasi-rectangular shapes, showing a typical characteristic of the 

relatively ideal electric double layer capacitance (EDLC). The GCD curves display an ap-

proximately symmetrical triangles (Figure S5b), which further explains that the capacity 

mainly produce from the adsorption and desorption of cations and anions on the surface 

of the electrode active material, and is a physical process. And a slightly bending curve 

existed in the charge curve of the current density of 0.6 A g−1 indicates the existence of a 

small amount of Faraday capacity, which is due to the redox reaction occurred in a small 

number of functional groups on the surface of AC materials at a small current. Further-

more, the AC electrode also exhibits a high capacity of 100.3 mAh g−1 at a current density 

of 0.6 A g−1. The Nyqusit plots of AC electrode collected in the frequency ranging from 

100 kHz to 0.01 Hz is displayed in Figure S5c. The approximately vertical line in the low 

frequency region is corresponded to a very small diffusion resistance, and a small semi-

circle radius in intermediate frequency region is corresponded to a small charge-transfer 

resistance, indicating an excellent electrical conductivity. The cycle stability of AC elec-

trode shown in Figure S5d indicates an excellent cycling performance with 92.1% capacity 

retention over 10,000 cycles at a scan rate of 50 mV s−1. These test results show that AC 

electrode is an ideal material with excellent electrochemical performance. 
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Figure S6. CV curves at different potential window ranging from 0–1 V to 0–1.7 V at a scan rate of 30 mV s−1. 

Table S1. Textural parameters of the LSNO-x samples. 

Sample SBET (m2 g−1) Sm (m2 g−1) DDFT (nm) V (cm3 g−1) Vm/V(%) 

LSNO-0 36 2 30.62 0.13 1.12% 

LSNO-0.1 43 3 28.16 0.13 1.34% 

LSNO-0.2 42 7 21.71 0.14 5.34% 

LSNO-0.4 48 16 18.48 0.22 15.2% 

LSNO-0.6 30 6 26.29 0.11 4.88% 

Note: SBET is the BET surface area; Sm is the t-Plot micropore area; DDFT is the DFT desorption average pore diameter; V is 

the total pore volume; Vm/V is the percentage of the t-Plot micropore volume (Vm) to the total pore volume (V). 

Table S2. Comparison of capacitive performance based on ABO3-based electrode materials in the literatures. 

Samples 
Sc 

(F g−1) 

Current density  

(Scan rate) 

capacitance retention 

(cycle numbers) 
Electrolyte Ref. 

SrCo0.9Nb0.1O3-δ 773.6 0.5 A g−1 
95.7% 

(3000) 
KOH [1] 

Sr doped LaNiO3 nanofibers 719 2 A g−1 / 1 M Na2SO4 [2] 

LaNiO3 422 1 A g−1 
~83% 

(5000) 
6 M KOH [3] 

LaNiO3/NiO 9.5 mf cm2 0.1V s−1 
97.2% 

(1000) 
1 M Na2SO4 [4] 

CeO2 mixed LaMnO3 

nanocomposites 
262 1 A g−1 

98% 

(2000) 
1 M Na2SO4 [5] 

La0.85Sr0.15MnO3 102 1 A g−1 / 1 M KOH [6] 

La0.85Sr0.15MnO3 198 0.5 A g−1 
~77% 

(1000) 
1 M KOH [7] 

La0.6Sr0.4NiO3-δ 

115.88 mAh 

g−1 

(851.32) 

0.6 A g−1 
104.4% 

(16000) 
6 M KOH 

This 

work 
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