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Table S1. Elemental contents of MC-n samples (weight percentage)

Table S2. H2O contents and chemical formula of MC-n samples

Samples H2O contents 
(wt%) Chemical Formula

MC-0.04 11.50 Na1.87Mn0.96Cu0.04[Fe(CN)6]0.98□0.02•2.21H2O

MC-0.10 
(MnFe-

PB@CuFe-
PB)

12.8 Na1.66Mn0.90Cu0.10[Fe(CN)6]0.95□0.05•2.42H2O

MC-0.19 13.13 Na1.55Mn0.81Cu0.19[Fe(CN)6]0.92□0.08•2.49H2O

MC-0.27 14.45 Na1.47Mn0.73Cu0.27[Fe(CN)6]0.85□0.15•2.74H2O

MC-0.38 17.27 Na1.35Mn0.62Cu0.38[Fe(CN)6]0.80□0.20•3.32H2O

Table S3. Elemental contents of MnFe-PB and MnFe-PB@CuFe-PB (weight 
percentage)

Samples Na Mn Fe Cu

MC-0.04 28.09 34.27 35.76 1.9

MC-0.10
 (MnFe-PB@CuFe-PB) 25.96 33.63 36.08 4.32

MC-0.19 24.82 30.98 35.77 8.41

MC-0.27 24.40 28.94 34.26 12.38

MC-0.38 23.18 25.43 33.35 18.03

Samples Na Mn Fe Cu

MnFe-PB 29.33 35.04 35.63 —

 MnFe-PB@CuFe-PB 25.96 33.63 36.08 4.32



Table S4. EIS fitting results of cycled MnFe-PB and MnFe-PB@CuFe-PB electrodes

Samples Rs (Ω) Rct (Ω)

MnFe-PB 4.35 154.8

MnFe-PB@CuFe-PB 4.2 106.9

Table S5. Elements concentration of Mn2+/Fe3+ in the electrolyte of MnFe-PB and 
MnFe-PB@CuFe-PB in 200 cycles

Samples Mn2+ 
(mg L-1)

Fe3+ 
(mg L-1)

MnFe-PB 0.5 0.1 In 200 cycles

MnFe-PB@CuFe-PB ─ ─ In 200 cycles



Table S6. Comparison of PBAs in modification method, modified raw material and 
electrochemical performance

Materials Modification method
Modified raw 

material
Reversible 
capacity

Cycling stability Refs.

PB/reduced graphene oxide conductive 

agent (RGO)

RGO as the conductive 

additive
RGO

102 mAh g-1 

(50 mA g−1)

80 mAh g-1 after 200 

cycles @ 50 mA g-1
1

Na1.7MnFe(CN)6∙2.38H20@Polymerization 

of polypyrrole (PPy)
Surface coated PPy PPy

124 mAh g−1 

(0.1C)

76 mAh g-1 after 200 

cycles @ 2 C
2

Na1.04Fe0.83Ni0.17[Fe(CN)6]0.76∙2.36H2O Gradient nickel substitution NiCl2∙6H2O
114 mAh g−1 

(100 mA g−1)

91.2 mAh g-1 after 600 

cycles @ 100 mAh g-1
3

Na1.85Ni0.40Co0.31Fe0.29[Fe(CN)6]0.97·2.5H2O
Double doping with Co and 

Fe

Ni(CH3COO)2·4H2O 

Co(CH3COO)2·4H2O

120.4 mAh g−1 

(20 mA g−1)

119.1 mAh g-1 after 200 

cycles @ 100 mAh g-1
4

Na1.20Mn[Fe(CN)6]0.79 A bottom-up approach ─
162.4 mAh g−1 

(15 mA g−1)

101.01 mAh g-1 after 100 

cycles @ 150 mA g-1
5

FeHCF@Ni-HCF A co-precipitation method NiCl2∙6H2O
102 mAh g−1 

(25 mA g−1)

79.7 mAh g-1 after 800 

cycles @ 200 mAh g-1
6

PB@Polyaniline (PANI) Surface coated PANI PANI
116.5 mAh g−1 

(50 mA g−1)

101.15 mAh g-1 after 500 

cycles @ 100 mAh g-1
7

Na1.38Ni0.07Mn0.93[Fe(CN)6]0.82∙1.4H2O A slow nucleation method NiCl2∙6H2O
123 mAh g−1 

(50 mA g−1)

102 mAh g-1 after 600 

cycles @ 50 mA g-1
8

NaxKyFe[Fe(CN)6] K-doping at Na-site K4Fe(CN)6
137 mAh g−1 

(14 mA g−1)

107 mAh g-1 after 120 

cycles @ 0.5 C
9

Na1.66Mn0.90Cu0.10[Fe(CN)6]0.98•2.42H2O
(MnFe-PB@CuFe-PB) An ion exchange mothd CuCl2∙5H2O

154.5 mAh g−1 

(0.1C)

119.3 mAh g-1 after 200 

cycles @ 0.1C
This 
work



Fig S1. SEM images of MC-n (n = 0.04, 0.19, 0.27 and 0.38) (a-e), (f) XRD 
patterns of MC-n (n = 0.04, 0.19, 0.27 and 0.38).

Fig S2. TGA curves of MC-n (n = 0.04, 0.19, 0.27 and 0.38).



Fig S3. (a) Charge-discharge curves of MC-n at 0.1 C; (b) Cyclic voltammetry curves 
of MC-n at a scan rate of 0.1 mV s-1; (c) Rate performance of MC-n at different rates; 
(d) Cycling performance within the potential window of 2.0 – 4.0 V vs. Na+/Na of 
MC-n at 0.1 C; (f) Cycling performance of MC-n at 1 C.



Fig S4. N2 adsorption-desorption isotherms of (a) MnFe-PB and (b) MnFe-
PB@CuFe-PB.

Fig S5. XPS depth profiles of Cu 2p peaks of MnFe-PB@CuFe-PB with increasing 
Ar+ etching depth up to 200 nm.



Fig S6. TGA carves of MnFe-PB and MnFe-PB@CuFe-PB. 

Fig S7. (a) Fe 2p and (b) Mn 2p XPS spectra of MnFe-PB. 



Fig S8. Rate performance of MnFe-PB and MnFe-PB@CuFe-PB at different rates. 

Fig S9. (a) GITT carves and (b) diffusion coefficients of sodium ions during the 
charging and discharging process of two samples.



Fig S10. Ex situ XRD results of MnFe-PB (a) and MnFe-PB@CuFe-PB (b) during 
the first cycle under 0.1 C; Different colored lines correspond to the numbers 1 to 11 
for different charging and discharging states.



Fig S11. EIS spectra of cycled MnFe-PB and MnFe-PB@CuFe-PB electrodes (the 
inset shows the corresponding equivalent circuit).

Fig S12. The initial and after cycles of XRD patterns and SEM images of (a and c) 
MnFe-PB and (b and d) MnFe-PB@CuFe-PB cathodes.
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