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Figure S1. Thermogravimetric Analysis (TGA) curve of ZnCo1.5(OH)4.5Cl0.5·0.45H2O 

shows that in temperature range of 25 ~ 800 ºC, the sample underwent weight loss of 

29.3%. The first weight loss of 0.1% below 50ºC was ascribed to the evaporation of 

adsorbed water molecules on the surface. With the increase of temperature from 50 ºC to 

145 ºC, the weight loss of 3.2% was associated to the evaporation of intercalated water 

molecules. When the temperature raised from 145 ºC to 500 ºC, the weight loss was 

related to the loss of water molecules produced by dehydroxylation of the hydroxide 

layers combined with the partial loss of Cl−.  
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Figure S2.  Powder XRD pattern of as-prepared ZnCo1.5(OH)4.5Cl0.5· 0.45H2O sample. 

(Inset) Enlarged view of the pattern in high angles. 

 

 

Figure S3. Side-view along b-axis of layered ZnCo1.5(OH)4.5Cl0.5· 0.45H2O crystal. 
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Figure S4. XRD patterns of ion-exchange process: (a) ZnCo1.5(OH)4.5Cl0.5·0.45H2O 

powder. (b) ZnCo1.5(OH)4.5Cl0.5·0.45H2O treated with a SDS−HCl solution. (c) 

ZnCo1.5(OH)4.5Cl0.5· 0.45H2O treated with a NaNO3−HCl solution.  
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Figure S5. (a) TEM image ZnCo1.5(OH)4.5Cl0.5·0.45H2O. Elemental mappings: (b) Co, (c) 

Zn, (d) O. 
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Figure S6. (a) Nitrogen (77k) adsorption/ desorption isotherms and (b) BJH pore size 

distribution of ZnCo1.5(OH)4.5Cl0.5·0.45H2O nanosheets.  

 

     

 

Figure S7. The illustrative procedure of scotch-tape based micromechanical cleavage of 

the ZnCo1.5(OH)4.5Cl0.5·0.45H2O bulk.  
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Figure S8. XPS spectra of ZnCo1.5(OH)4.5Cl0.5·0.45H2O powder sample. 

 

       

Figure S9. FTIR spectra of ZnCo1.5(OH)4.5Cl0.5·0.45H2O nanosheets from 400 cm−
1
  to 

4000 cm−
1 
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Figure S10. XRD pattern of ZnCo1.5(OH)4.5Cl0.5·0.45H2O sample prepared at 120
 o

C with 

different reaction time: (a) 3h, (b) 1h, 



9 

 

  

Figure S11. SEM images of ZnCo1.5(OH)4.5Cl0.5·0.45H2O sample prepared at 120
 o
C with 

different reaction time: (a) 5h, (b) 1h, (c) 3h, and (d) ZnCo1.5(OH)4.5Cl0.5·0.45H2O sample 

synthesized at 90
 o

C for 5h. 
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Figure S12. XRD pattern of the product using urea as alkali source.  
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Figure S13. (a) XRD pattern of the ZnCo1.5(OH)4.5Cl0.5·0.45H2O sample using (i) 45 mM 

HMT and (ii) 90 mM HMT as alkali source, respectively. (b) SEM image of the as-

obtained product using 90 mM HMT as alkali source. 
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Figure S14. (a) CV curves of the rGO electrode at different scan rates. (b) Galvanostatic 

charge-discharge curves and (c) Cs of the rGO electrode at different current densities. (d) 

energy density vs. power density curves of the rGO electrode.  
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Table S1. Comparison of specific capacitance of all-solid-state supercapacitors 

Electrode material Electrolyte Specific capacitance   Ref# 

V3S4 @ 3D graphene hollow structure PVA/LiCl 24.2 F/g at 4 mA/cm
2
 1 

Co3O4 nanowires @Ni foam PVA/KOH 57.4 F/g at 1 A/g 2 

Fe3O4 @carbon nanosheets PVA/KOH 58.5 F/g at 1 A/g 3 

N-containing porous carbons @carbon 

paper 
PVA/H2SO4 80.4 F/g at 0.5 A/g 4 

Caron fiber paper /Ppy film PAAK/KCl 82.4 F/g at 0.5 A/g 5 

Graphene nanoribbons-MnO2 @ FTO PAAK/KCl 212 F/g at 0.5 A/g 6 

MnO2 nanosheet /Carbon Fiber  PVA/LiCl 69.4 F/g at 0.5 A/g 7 

MnO2-nanosheet / 

FeCo2O4-tube forests @ Ni foam 
PVA/KOH 

2.53F/cm
2 

at 2 

mA/cm
2
 

8 

ZnO QDs/carbon/CNTs @ Ni foam PVA/NaNO3  59 F/g at 1 A/g 9 

ZnCo2O4 Nanowires 

@Graphene/Sponge Foam  
PVA/KOH 143 F/g at 1 A/g 10 

Zn−Ni−Co oxide nanowire arrays @Ni 

foam 
PVA/KOH 113.9 F/g at 1 A/g 11 

Ti3C2/Ni−Co−Al LDH PVA/KOH 128.89 F/g at 0.5 A/g 12 

NiMn-LDH/CNT film  Nafion/KOH 221 F/g at 1 A/g 13 

ZnCo1.5(OH)4.5Cl0.5·0.45H2O @Ni foam PVA/KOH 344.9 F/g at 0.20 A/g 
This 

work
 

ZnCo1.5(OH)4.5Cl0.5·0.45H2O @Ni foam PVA/KOH 255.8 F/g at 1 A/g 
This 

work 
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Table S2. Comparison of energy density vs power density of all-solid-state 

supercapacitors 

Electrode material Electrolyte Energy 

density 

(Wh/kg) 

Power 

density 

(W/kg) 

Ref# 

Fe3O4 @carbon nanosheets PVA/KOH 18.3 351 3 

MnO2 Nanosheet/Carbon Fiber  PVA/LiCl 27.2 979.7 7 

SiC/Fe3O4 
PVA-

PNA/KOH 
48.94 463.64 14 

PPy nanowires/nanofibrous textile  PVA/H2SO4 20  800  15 

N-containing porous carbons @carbon 

paper 
PVA/H2SO4 21.9 700.8  4 

V3S4 on 3D graphene hollow structure PVA/LiCl 7.4 3000 1 

CNT/V2O5 @ Ni foam  PC/LiClO4 40  210 16 

Ti3C2/Ni−Co−Al LDH PVA/KOH 45.8 346 12 

Zn−Ni−Co oxide nanowire @Ni foam PVA/KOH 28.5 150.1 11 

ZnCo2O4 nanowire arrays @Ni foam PVA/KOH 41 384 17 

Ni−Zn−Co oxide/hydroxide @Ni 

foam 
PVA/KOH 41.7 94 18 

NiCo hydroxyl carbonate @Ni foam PVA/KOH 50 8690 19 

Zn–Co–S Nanowires @Ni foam PVA/KOH 81.6 559.2 20 

Co−Zn(OH)F @Ni foam PVA/KOH 86.2 285.1 21 

ZnCo1.5(OH)4.5Cl0.5·0.45H2O @Ni 

foam 
PVA/KOH 114.8 643.8 

This 

work 
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