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Fig. S1. XRD pattern of AIO-NVO samples obtained by adjusitng the ratio of Al to V

(a) and NH4V4010-O (b)

Fig. S3. The SEM images of AIO-NVO-0.56 (a-b), AlIO-NVO-0.14 (c-d), and

NH4V401()-0 (C-f).
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Fig. S4. The first five CV curves at the scan rate of 0.1 mV s! (a-c), the second and
third CV curves (d) of AIO-NVO0.0.28, AIO-NVO-0.14, AIO-NVO-0.56 and

NH4V4O 1 0-0.
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Fig. S5. The long-term cycling performance at the current density at 5.0 A g! of the

AlO-NVO-0.28 with different load.
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Fig. S6. The corresponding long-term cycling performance at the current density at

10.0 A g'!' of the AIO-NVO0-0.28, AIO-NVO0-0.14, AIO-NVO-0.56 and NH4V40,(-0.
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Fig. S7. Electrochemical impedance spectroscopy (EIS) patterns (a) initial state and (b)

after 10 cycles of the four samples prepared by adjusting the amount of Al.



Fig. S8. The SEM images of the AlIO-NVO-0.28 electrode after the 5 cycles (a-b), and
their SEM images (c-d) EDS elemental mapping images (e-f) of the AIO/NVO-0.28
electrodes after the 500 cycles.

Table S1. Elemental analysis of Al and V in three AIO-NVO samples.

Sample name Al: V(Actual dosage) Al: V(ICP) Al,O; proportion
AIO-NVO0O-0.56 0.56:1 0.52:1 21.49%
AIO-NVO-0.28 0.28:1 0.36:1 15.98%
AIO-NVO-0.14 0.14:1 0.16:1 8.01%

Table S2. Comparison of electrochemical properties of AIO-NVO with previously

reported V-based cathode materials.

Materials High discharge capacity Capacity retention

Al,O3/(NHy), V409 269 and 200 mAh g'at0.5and 86.5% after 3000



(this work) 5.0 A g1, respectively cyclesat 5.0 A g

100% after 3000
284.6 and 172 mAh g! at 3.0
(NH4)2V6016'1.5H20 [1] cycles at5.0 A g‘l
and 5.0 A g1, respectively

372 and 219 mAh g' at 0.1 and 80% after 2000

(NH4)xV,05nH0 [2] '

5.0 A g”!, respectively cyclesat 5.0 A g'!

200 and 177 mAh g'at 0.5 and 93%  after 1000
(NH4),V404:0.5H,0 [3] . ;

5.0A g!, respectively cyclesat 1.0 A g

355 and 280 mAh g! at 0.3 and 72% after 500 cycles
NH4V40i [4] '

2.0 A g7, respectively at3.0A g!

240 and 190 mAh o' at 0.029 97% after 100 cycles
V205 [5] an I )

and 0.147 mA g1, respectively at0.15A g
VS4/CNTs [6] 265 and 182 mAh g'at 0.25 and 93%  after 1200

7 mA g!, respectively cycles at 5 A g!

(NH4)2C02V10028'16H20 367.7 and 238.7 mAh gfl at 0.1 82.1% after 1000
J(NH,),V 10005 8H,0[7]  and 1.0 mA g™, respectively cyclesat 1.0 A g!

NH4V;0¢/ 332 and 132.6 mAh g at 0.1 92% after 1000
Zny(OH),V,07-2H,0[8] and 0.147 mA g!, respectively cycles at 10.0 A g!
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