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Figure S1. View of the crystal structure and corresponding XRD characterization of 

[H6Mn3V18O42(VO4) (H2O)12] 30H2O. (a) crystal structure of [H6Mn3V18O42(VO4) (H2O)12] 

30H2O. (b) corresponding XRD pattern, the simulated XRD was obtained by Single-crystal X-ray 

diffraction analysis.

Figure S2. View of the crystal structure and corresponding XRD characterization of 

Co3V18O42(H2O)12(SO4) 24H2O. (a) crystal structure Co3V18O42(H2O)12(SO4) 24H2O. (b) 

corresponding XRD pattern, the simulated XRD was obtained by Single-crystal X-ray diffraction 

analysis. 



Figure S3. View of the crystal structure and corresponding XRD characterization of 

Fe3V18O42(H2O)12(VO4) 24H2O. (a) crystal structure Fe3V18O42(H2O)12(VO4) 24H2O. (b) 

corresponding XRD pattern, the simulated XRD was obtained by Single-crystal X-ray diffraction 

analysis.

Figure S4. FT-IR and TG characterization of composites. (a) Infrared Spectroscopy and (b) TG 

curve of Mn3V19/RGO and Mn3V19-HIL/RGO-1.



Figure S5. SEM and TEM images of relative composites. (a) SEM and (b) TEM image of 

Mn3V19/RGO, (c) SEM and (d) TEM image of Mn3V19-HIL, (e) SEM and (f) TEM image of 

Mn3V19-EIL/RGO synthesized.



Figure S6. The morphology characterization of Co3V18-HIL/RGO. (a) SEM, (b) TEM image 

and (c) corresponding mappings of Co3V18-HIL/RGO synthesized.



Figure S7. The morphology characterization of Fe3V19-HIL/RGO. (a) SEM, (b) TEM image and 

(c) corresponding mappings of Fe3V19-HIL/RGO synthesized.

Figure S8. EDS analysis. EDS spectrum of (a) Mn3V19/RGO, (b) Mn3V19-HIL/RGO-1, (c) Co3V18-

HIL/RGO and (d) Fe3V19-HIL/RGO composite.



Figure S9. Raman spectra of Mn3V19, Mn3V19/RGO and Mn3V19-HIL/RGO-1.

Figure S10. N2 adsorption-desorption isotherm and pore size distribution. (A) Nitrogen 

adsorption-desorption isotherms of Mn3V19/RGO and Mn3V19-HIL/RGO-1 respectively. (B) The 

pore size distribution of the samples by BJH method.



Figure S11. XPS analysis. High-resolution XPS spectra of the Mn3V19-HIL/RGO-1 at the lithiated 

(a-d) and delithiated state (e-h) of LIBs.



Figure S12. Nyquist plots of Mn3V19-HIL/RGO-1 and Mn3V19/RGO-1 electrodes in LIBs.

Figure S13. SEM images of the Mn3V19-HIL/RGO-1 electrode. (a) before and (b) after cycles in 

LIBs.



Figure S14. Electrochemical characterization of Mn3V19-HIL/RGO relative composites as LIB 

cathodes. (a) Cycle stability of Mn3V19-HIL/RGO-1, Mn3V19/RGO and Mn3V19-HIL at 100 mA g−1 

and (b) the corresponding discharge curves of 100th cycles. (c) Cycle stability of Mn3V19-

HIL/RGO-1, Mn3V19-HIL/RGO-2 and Mn3V19-HIL/RGO-3 and (d) the corresponding discharge 

curves of 100th cycles. (e) Cycling performance of Mn3V19-HIL/RGO-1 at 5 A/g.



Figure S15. Electrochemical characterization of Mn3V19-EIL/RGO as the LIB cathode. (a) 

Discharge–charge curves of Mn3V19-EIL/RGO at 100 mA g−1. (b) Cycle stability of Mn3V19-

EIL/RGO at 100 mA g-1. (c) Rate capability performance of Mn3V19-EIL/RGO at various current 

densities (100, 200, 400, 1000, 2000, 5000, 1000, 100 mA g-1).



Figure S16. Electrochemical characterization of Co3V18-HIL/RGO as the LIB cathode. (a) 

Discharge–charge curves and (b) Cycle stability of Co3V18-HIL/RGO at 100 mA g-1. (c) Rate 

capability performance of Co3V18-HIL/RGO at various current densities (100, 200, 400, 1000, 2000, 

5000, 1000, 100 mA g-1).



Figure S17. Electrochemical characterization of Fe3V19-HIL/RGO as the LIB cathode. (a) 

Discharge–charge curves and (b) Cycle stability of Fe3V19-HIL/RGO at 100 mA g-1. (c) Rate 

capability performance of Fe3V19-HIL/RGO at various current densities (100, 200, 400, 1000, 2000, 

5000, 1000, 100 mA g-1).



Figure S18. Nyquist plots of Mn3V19-HIL/RGO-1 electrodes in SIBs.

Supplemental Tables

Table S1. Ratio of the elements in Mn3V19-HIL/RGO-1, Co3V18-HIL/RGO and Fe3V19-HIL/RGO 
cathode.

element C N O Mn V

atomic percent (%) 39.25 3.72 39.01 2.3 15.71

element C N O Fe V

atomic percent (%) 24.2 4.64 48.64 2.14 20.38

element C N O Co V

atomic percent (%) 21.95 5.46 49.44 1.78 21.37

 



Table S2. Comparison of relevant cathode for SIBs.

Cathode composite
RC (mAh g-1)/
CR(mAh g-1)

HRC (mAh g-1)/
CR(mAh g-1)

Potential 
range (V)

Active 
material 
ratio(%)

Ref

Mn3V19-HIL/RGO-1
156.3/100
(50 cycles)

92/500
(200 cycles)

1.5-3.5 70
This
work

Na2H8[MnV13O38]/G
140/26 (0.2C) 

(100 cycle)
～75/420 1.5-3.9 70 1

K3V2(PO4)3/C 
119/100

(100 cycles)
～62/500
(1000 cycles)

1.5-4 50 2

R-Na2−δMnHFC
～105/100

(100 cycles)
120/1850 (20C) 2-4 70 3

Na2MnI[MnII(CN)6]
～209/40

(frist cycles)
～130/400 (2C)

(100 cycles)
1.2-4 80 4

P2-Na0.7CoO2
125/5

(5 cycles)
～95/50 (0.4C)

(300 cycles)
2-3.8 70 5

PDMS/rGO 
sponge/VOPO4

～126/50
(five cycles)

～85/400
(300 cycles)

2.5–4.3 80 6

RC: Reversible capacity. CR: Charge rate.

Table S3. Comparison of relevant cathode for LIBs.

Cathode composite
RC (mAh g-1)/
CR(mAh g-1)

RC (mAh g-1)/
CR(mAh g-1)

Potential 
range (V)

Active 
material 
ratio(%)

Ref

Mn3V19-HIL/RGO-1
188.1/100

(100 cycles)
121/5000
(400 cycles)

1.5-3.5 70
This
work

Li7[V15O36(CO3)]
250/50

(the first cycle)
150/2000
(100 cycles)

1.9-4 70 7

PANI/PMo12
149.5/27

(50 cycles)
～100/540
(5 cycles)

1.5-4.2 75 8

SiW12/rGO
～160/10

(10 cycles）
120/2000
(10 cycles)

1.5-4 60 9

VS2/GNS
185.3/36

(200 cycles)
114/3600
(5 cycles）

1.5−3.5 70 10

3S-V2O5-HMSs
402.4/1000
(100 cycles)

331.8/2000 
(11 cycles)

1.5-4.0 70 11

HNS VO2
134/100

(100 cycles)
105.3/1000
(500 cycles)

2-3 70 12

LiMn2O4 
CSC-NPs

122/121
(5 cycles)

99/2420
(400 cycles)

3-4.5 65 13

TiO2 microboxes
187/170

(300 cycles)
63/3400
(20 cycles)

1-3 70 14

RC: Reversible capacity. CR: Charge rate.
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