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Figure S1. XRD patterns of the VOx compounds were obtained at different calcination temperatures (350 °C, 550 

°C, 750 °C).
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Figure S2. SEM image of the powder VOx MSs.

Figure S3. Self-discharge performance of VOx MSs@ACC electrodes.

Figure S4. The galvanostatic discharge/charge profiles of the VOx MSs@ACC at 2.7 A m-2 of the 1st cycle.



Figure S5. XRD patterns of VOx MSs@ACC electrode at the pristine state and after the 1st charge process.

Figure S6. V 2p XPS spectra of VOx MSs@ACC electrode at pristine state (a) and after the 1st charge process (b).

Figure S7. (a) CV profile with the capacitive contribution at 0.06 mV s−1. (b) Capacitive-diffusion contributions at 

various sweep rates.



Table S1. ICP-MS results of vanadium content of electrodes immersed in electrolytes after 3 days in the inset.

Samples V content (mg L-1)

VOx MSs@ACC 8.09

the powder VOx MSs 8.48

Table S2. Comparison of the electrochemical performance at a small current density with those of the reported 

vanadium-based cathodes for aqueous ZIBs.

Materials Cycling performance
Areal capacity

(mAh cm-2)
Ref.

NH4V3O8·0.5H2O
85% after 120 cycles at 5.4 

A m-2
0.976 1

Na3V2(PO4)3
80% after 100 cycles at 2.7 

A m-2
0.23 2

V2Ox@V2CTx
81.6% after 200 cycles at 

27 A m-2
0.89 3

(NH4)2V10O25·8H2O
73.2% after 100 cycles at 

2.7 A m-2
1.06 4

V2O5·nH2O/rGO-PVA
28.5% after 100 cycles at 

2.7 A m-2
0.628 5

Na2V6O16·1.63H2O
78% after 100 cycles at 2.7 

A m-2
0.79 6

VOx MSs@ACC
82.3% after 100 cycles at 

2.7 A m-2
1.79 This work



Table S3. Comparison of the electrochemical performance in this work with those of the recently reported 

vanadium oxides-based cathodes for ZIBs.

Materials Collector
Areal capacity

(mAh cm-2)
Cycling performance

Mass 

Loading

(mg cm-2)

Ref.

V6O13 carbon cloth 0.446 at 10 A m-2
99% after 1000 cycles 

at 243 A m-2
1.0   7

V6O13 carbon cloth 0.825 at 13.5 A m-2
85.3% after 1000 
cycles at 54 A m-2

1.5 8

CaVOH@CC carbon cloth 1.599 at 2.7 A m-2
70% after 800 cycles 

at 27 A m-2
~7.0 9

KNVO
stainless steel 

net
0.492 at 2.7 A m-2

90% after 3000 cycles 
at 135 A m-2

1.2 10

CuVOH@CC carbon cloth 1.563 at 27 A m-2
50% after 2000 cycles 

at 27 A m-2
~7.0 11

VOx MSs@ACC carbon cloth 1.794 at 2.7 A m-2
80% after 2500 cycles 

at 135 A m-2
2.1

This 
work
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