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Supplementary Figures:

Supplementary Figures 1. CV curves of the 3 electrodes in aqueous 0.8 M NaF electrolyte, 
working electrode: NMO, counter electrode: platinum; reference electrode: standard saturated 
Ag/AgCl electrode. 



Supplymentary Figure 2 (a-d) HRTEM imagines of the NMO cathode after discharge process.
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Supplementary Figure 3 (a-d) the mapping images of NMO cathode after discharge process.



Supplementary Table 1 Battery and electrode parameters of BiF3-NMO aqueous fluoride ion 
battery system
Cell reaction xBiF3 + 3Na0.44MnO2 → xBi + 3Na0.44-xMnO2 + 

3xNaF  (xmax=0.22)     
N [a] 3
Specific capacity of BiF3 (theoret.) Ah/kg [b] 302.3
Specific capacity of Na0.44MnO2 (theoret.) 
Ah/kg [c]

60.7 

Specific capacity of cell (theoret.) Ah/kg [d] 50.5
[a] N is the electron transfer number of 1mole BiF3 electrode reaction.
[b] The calculation of the specific capacity of the electrode material is based on the active BiF3.
[c] The calculation of the specific capacity is based on the active NMO.
[d] The calculation of the specific capacity is based on the active BiF3 and NMO.



Supplementary table 2 comparison of BiF3-NMO and various aqueous rechargeable batteries
Cell type Electrolyte Capacity retention (%) Initial 

capacity

(mAhg-1)

Ref.

Aqueous rechargeable lithium ion batteries

MnO2//Li 1.0 M Li2SO4 85% (2400) at 50 
mAg-1

170 Wh kg-1 [1]

LiMn2O4//Li 0.5 M Li2SO4 ~100% (30) at 100 mAg-

1

115 mAhg-1 [2]

LiCoO2//Li 0.5 M Li2SO4 N.A. ~465 Wh kg-1 [3]

LiFePO4@C//LiV3O8 9 M LiNO3 ~91.8% (100) at 10 C 90 [4]

Aqueous rechargeable sodium and potassium ion batteries

Na2FeP2O7//NaTi2(PO4)3 1.0 M Na2SO4 2.0 mAcm-1 ~45 [5]

Na3MnTi(PO4)3//Na3MnTi(PO4)

3

1.0 M Na2SO4 98% (100) at 1 C 56.5 [6]

Na3V2(PO4)3//NaTi2(PO4)3 1.0 M Na2SO4 50%(50) at 10 Ag-1 58 [7]

Aqueous rechargeable multivalent metal ion batteries

Todorokite MnO2//Zn 1.0 M ZnSO4 Stable up to 50 cycles 98 [8]

α-MnO2//Zn 1.0 M ZnSO4 ~100%(100) at 6C ~100 [9]

ZnMn2O4@C//Zn 3.0 M Zn(CF3SO3)2 94%(500) at 500 mAg-1 85 [10]

Aqueous rechargeable hybrid batteries

NaFe-PB//Zn 1.0 M Na2SO4 80% (1000) at 

300 mAg-1

74.0 [11]

Na3V2(PO4)3-C//Zn 0.5M 

CH3COONa+0.5 M 

Zn(CH3COO)2

77% (200) aNt 0.5 C 91 [12]

NMO-BiF3 0.8 M NaF 62.8% (10) at 100 mAg-

1

123.4 this 

work
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