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Figure S1: XRD pattern of the ZIF8-1 nanocrystals.  
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Table S1. Raman Band assignments for ZIF8 nanocrystals. .  

Frequency (cm -1) Band Assignmentsa 

273 v Zn-N 

686 Imidazole ring puckering 

833 C-H oop bend (C4-C5) 

1021 C-H oop bend 

1146 v C5-N 

1187 v C-N+N-H wag 

1311 Ring expansion+N-H wag 

1385 CH3 bending 

1460 C-H wag 

1508 v C4-C5 

2930 vasym C-H (methyl) 

3131 v C-H (ar) 

 

a ν: stretching, oop: out of plane, ar: aromatic, asym: asymmetric. 
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Figure S2: Cyclic voltametric (CV) profiles using 0.5 M H2SO4 at various scan rates for (a) 

ZIF8-1nanocrsytal electrode, (b) ZIF8-2 nanocrystal electrode, (c) ZIF8-3 nanocrystal 

electrode and (d) ZIF8-4 nanocrystal electrode, respectively.  
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Figure S3: Galvanostatic charging-discharging (GCD) profiles using 0.5 M H2SO4 at 

various current densities for (a) ZIF8-1nanocrsytal electrode, (b) ZIF8-2 nanocrystal 

electrode, (c) ZIF8-3 nanocrystal electrode and (d) ZIF8-4 nanocrystal electrode, 

respectively.  
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Figure S4: Electrochemical performance using 0.5 M H2SO4; (a) comparative CV profiles 

for the ZIF8-1, ZIF8-2, ZIF8-3, ZIF8-4 nanocrystal electrodes at fixed scan rate of 10 mV/s, 

(b) comparative GCD profiles for the ZIF8-1, ZIF8-2, ZIF8-3, ZIF8-4 nanocrystal electrodes 

at fixed current density of 1 A/g and (c) specific capacitance against current densities.   
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Figure S5: Nyquist plot with equivalent fitted circuit for the ZIF8-1, ZIF8-2, ZIF8-3 and 

ZIF8-4 nanocrystals.   
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Figure S6: Nyquist plot with equivalent fitted circuit for the ZIF8-3 and ZIF8-4 SSCs.    
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Table S2. Comparison of electrochemical performance of the ZIF’s based materials reported 

to date with those in the present study in three electrode measurement. 

 

Electrode Material Electrolyte Specific 

Capacitance (F.g-1) 

Current Density 

(A.g-1) 

Ref 

ZIF8-4 1 M KOH 1420 1 This 

work 
ZIF8-3 1 M KOH 693 1 

ZIF8-2 1 M KOH 545 1 

ZIF8-1 1 M KOH 344 1 

ZIF-67-PPy-2 1 M Na2SO4 554  0.5  [1] 

ZIF-67/PPy --- 1241 1  [2] 

rGO/RuO Na2SO4 --- --- [3] 

RuO Na2SO4 --- --- [3] 

ZIF-69@Activated 

Carbon 

0.5 M H2SO4 168 F --- [4] 

ZIF-

8@Nanoporous 

carbon 

1 M H2SO4 251  --- [5] 

ZIF-8@Carbon 

nanofiber 

1 M H2SO4 322  1 [6] 

ZIF-8/GO 1 M H2SO4 238  1  [7] 

ZIF-8/67 0.5 M H2SO4 286  2.5  [8] 

ZIF-8/MWCNT 1 M H2SO4 326  1  [9] 

ZIF-7/glucose 6 M KOH 228  0.1  [10] 

ZIF-67@BIC 

carbon 

1 M KOH 119  0.5  [11] 

ZIF-8@hollow 

carbon spheres 

6 M KOH 280  1  [12] 

ZIF-8@porous 

carbon 

1 M KOH 1370  1  [13] 

rGO/RuO2 3 M H2SO4 321.5  0.5  [14] 

RuO2/Graphene 1 M Na2SO4 441.1  0.1  [15] 

RuO2 NRs/C 1 M H2SO4 151. 1  5  [16] 

RuO2/GC 2 M H2SO4 422.4  0.6 [17] 
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ZnO-NiO  --- 4.1  5  [18] 

ZnO nanocones --- 378.5  1 [19] 

ZnMoO4/CoO --- 4.47  2  [20] 

ZnO/MnO2 

nanowires  

1 M Na2SO4 501  2 [21] 

ZnMn2O4/carbon  6 M KOH 105  0.3 [22] 

ZnO nanocones  1 M KOH 236  1 [23] 

NCA/Co3O4 6 M KOH 616  1.2 [24] 

ZnO/MnO2 0.5 M Na2SO4 262  0.2 [25] 

ZnO/MnO 

nanoflowers 

1 M Na2SO4 556  1 [26] 

ZnO-/core like 

MnO2  

1 M Na2SO4 221  0.5 [27] 

ZnO/MnO2 

core/shell 

1 M Na2SO4 424  0.5 [28] 

RuO2 --- 648 --- [29] 

Annealed RGO-

RuO2 

1 M H2SO4 509.4 1.20 [30] 

hRuO2/C 1 M H2SO4 516.4 

507.2 

495.0 

0.2 

0.5 

1 

[31] 

hRuO2/CNT 1 M H2SO4 474.7 

444.6 

403.7 

0.2 

0.5 

1 

[31] 

Commercial 

RuO2/C 

1 M H2SO4 402.7 

360.5 

332.2 

0.2 

0.5 

1 

[31] 

Hydrous 

RuO2/Ketjen black 

0.5 M H2SO4 647 --- [32] 

Carbon-Ru xerogel --- 256 0.1 [33] 
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RuO2/MnO2 --- 438 --- [34] 

RuO2/TiO2 PVA-H3PO4-H2O 229.9 0.7 [35] 

RuOsOx/G 1 M H2SO4 729 1 [36] 
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