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Figure. S1 Crystal structure of NiCo-MOF

Figure S2. (a) CV curves of NiCo-MOF and (b) 0.1%, (c)0.5%, (d) 1%, (e) 5% and (f) 10% Ce doping 

NiCo-MOF. Scan rates ranging from 5 mV s-1 to 50 mV s-1. 



Figure S3. Charge and discharge profiles of (a) NiCo-MOF, (b) 0.1% Ce doping NiCo-MOF, (c) 0.5% 

Ce doping NiCo-MOF, (d) 1% Ce doping NiCo-MOF, (e) 5% Ce doping NiCo-MOF and (f) 10% Ce 

doping NiCo-MOF at current densities of 2 A g-1, 6 A g-1, 10A g-1, 14 A g-1, 18 A g-1 and 20 A g-1.



Table S1. Potential and capacity performance 

Active materials 
*Potential vs. SCE 

at 2 A g-1 (V)    

Capacity 

at 2 A g-1

Capacity 

at 20 A g-

1

Rate capacity retention 

NiCo-MOF 0.139 215 185 86%

NiCo-MOF-0.1% 0.236 230 188 82%

NiCo-MOF-0.5% 0.237 241 191 79%

NiCo-MOF-1% 0.244 286 265 93%

NiCo-MOF-5% 0.257 268 165 62%

NiCo-MOF-10% 0.243 195 120 62%

  * Discharge potential at 50% discharge capacity

Discharge capacity of NiCo-MOF and NiCo-MOFs with various Ce doping at current 

densities from 2 A g-1 to 20 A g-1 was shown in Figure S3. The data in Table S1 were 

obtained from Figure S3, indicating Ce benefited discharge voltage with increasing 

doping amount. NiCo-MOF with 1% Ce doping performed higher capacity and rate 

capacity retention (93% from 2 A g-1 to 20 A g-1). Obviously NiCo-MOF with 1% Ce 

doping outperforms others. 



Figure S4. Electrochemical performance of Fe2O3 anode. (a) CV plots at scan rates from 5 mV s-1 to 

50 mV s-1. (b) Charge and discharge curves from 0 V to -1.2 V at current densities of 0.5 A g-1, 1 A g-1 

and 2 A g-1. 

CV curves at scan rates of 5 mV s-1, 10 mV s-1, 30mV s-1 and 50 mV s-1 were available in 

Figure S4(a). The charge and discharge profiles in Figure S4(b) indicate the capacity was 

72 mAh g-1, 56 mAh g-1 and 20 mAh g-1, at 0.5 A g-1, 1 A g-1 and 2 A g-1, respectively. 

According to a previous report the charge-discharge mechanism is proposed as follows:1

Fe2O3 anode was activated,                     (1)Fe2O3 + H2O 2FeOOH

Discharge process:                   (2)FeOOH + H2O + e- Fe(OH)2 + OH-

Charge process:                      (3)FeOOH + H2O + e-Fe(OH)2 + OH-

Table. S2 Performance comparison of the aqueous batteries with NiCo-MOF-1%/Fe2O3 battery

Cathode Anode
Energy density 

(Wh kg-1)

Power density 

(kW kg-1)
Reference

NiCo-MOF-1% Fe2O3 150 0.78 This work

NiCo-MOF-1% Fe2O3 102 3.75 This work

NiCo2O4 Bi 85.8 1.0 2

Co-doped Ni(OH)2 Zn 148 1.7 3

LiMn2O4 LiTi2(PO4)3 60 0.1 4

LiNi0.5Mn1.5O4 Mo6S8 126 N/A 5

Ni/NiO Bi/Carbon 105 N/A 6

Mn doping Ni(OH)2 Active carbon/RGO 51.5 0.4 7

Co-Cd selenide Fe 57.6 10.9 8

Ni(OH)2 Fe2O3 100.7 0.287 9

Ni(OH)2 Active carbon 35.7 0.49 10

The energy density (E) and power density (P) based on active materials of cathode and 

anodes electrodes were calculated by Eq (1).11 The full cell exhibited a high energy 



density of 150 Wh kg-1 at the lowest power density of 0.78 kW kg-1, while it can hold 102 

Wh kg-1 at 3.75 kW kg-1.
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Where I is the constant discharge current,  is discharge time,  is discharge voltage  𝑡  ∆𝑈

range, m is the mass of active materials on cathode and anode electrodes. 
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