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Supplementary Figure 1. (a) XRD patterns of CoxNi1-xHCF with different ratios of 

Co2+: Ni2+ from 10: 0 to 0: 10, respectively. (b) Rietveld refinements of the structures 

of the CoHCF. 

 

 

Supplementary Figure 2. (a, b) Charge/discharge voltage profiles of CoxNi1-xHCF 

with different ratios of Co2+: Ni2+ from 10: 0 to 0: 10 at a current density of 30 mA g-1, 

respectively. (c) Cycling performance and capacity retention after 500 cycles at a 

current density range of 750 mA g-1 of CoxNi1-xHCF (x=1.0, 0.9, 0.8, 0.7, 0.6).  



 
Supplementary Figure 3. Charge/discharge voltage profiles of (a) Co0.7Ni0.3HCF and 

(b) CoHCF at different rates. 

 

 

Supplementary Figure 4. (a) Rate performance and (b) All-climate electrochemical 

performance of Co0.7Ni0.3HCF in this work compared to previously reported Prussian 

blue cathode materials.  
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Supplementary Figure 5. (a) GITT curves of samples. (b) Calculated Na+-ions 

diffusion coefficients (D Na
+) of samples after 500 cycles at a current density of 750 mA 

g-1 from the GITT tests during the charging process. 

 

 

Supplementary Figure 6. Electrochemical impedance spectra of the electrodes at the 

(a) fresh, (b) 500th in the frequency range of 100 kHz-0.01 Hz. 



 

 
Supplementary Figure 7. The Rietveld refinements of cubic phase (Charged) (a) 

Co0.7Ni0.3HCF, (c) CoHCF and schematic illustrations of the structures of the (b) 

Co0.7Ni0.3HCF, (d) CoHCF. 

 

 

Supplementary Figure 8. The Rietveld refinements of cubic phase (Charged) (a) 



Co0.7Ni0.3HCF, (c) CoHCF and monoclinic phase (Discharged) (b) Co0.7Ni0.3HCF, (d) 

CoHCF. 

 

 

Supplementary Figure 9. (a, b) XRD patterns and (c, d) FTIR spectra of 

Co0.7Ni0.3HCF and CoHCF at a current density of 750 mA g-1 at different cycles 

(Pristine and 500 cycles).  

 

 
Supplementary Figure 10. The Rietveld refinements of (a) Co0.7Ni0.3HCF and (b) 

CoHCF after 500 cycles. 



 

 
Supplementary Figure 11. Schematic illustrations of the structures of (a) 

Co0.7Ni0.3HCF and (b) CoHCF unit cell of calculation model. 

 

Supplementary Table 1. Structural parameters of Co0.7Ni0.3HCF and CoHCF 

obtained from Rietveld analysis. 

Co0.7Ni0.3HCF 

P21/n a=10.3656(5) Å, b=7.4286(4) Å, c=7.2269(4) Å, α=γ=90°, β=92.805(3)°. 

Rp=0.976%, Rwp=1.32%, CHI2=2.14 

 Atom x y z Occ. Wyckoff 

Na 0.29038 0.46415 -0.00330 1.007 4e 

Co1 0.50000 0.50000 0.50000 0.826 2a 

Ni1 0.50000 0.50000 0.50000 0.174 2a 

Fe1 0.50000 0.00000 1.00000 0.984 2d 

N1 0.51415 0.29317 0.71358 0.977 4e 

N2 0.28183 0.50057 0.49977 0.977 4e 

N3 0.49884 0.29810 0.30142 0.977 4e 

C1 0.50065 0.19069 0.80104 0.977 4e 

C2 0.20597 0.49610 0.51355 0.977 4e 

C3 0.49862 0.19991 0.18453 0.977 4e 

O1 0.27235 0.24128 0.26981 1.024 4e 

 

 

 



CoHCF 

P21/n a=10.4118(7) Å, b=7.4573(5) Å, c=7.2608(5) Å, α=γ=90°, β=92.730(4)°. 

Rp=1.11%, Rwp=1.42%, CHI2=2.77 

 Atom x y z Occ. Wyckoff 

Na 0.29326 0.45958 -0.00310 0.972 4e 

Co1 0.50000 0.50000 0.50000 1 2a 

Fe1 0.50000 0.00000 1.00000 0.992 2d 

N1 0.51968 0.30804 0.72035 0.999 4e 

N2 0.27972 0.51164 0.49766 0.999 4e 

N3 0.49967 0.30385 0.28843 0.999 4e 

C1 0.51349 0.21051 0.79955 0.999 4e 

C2 0.20427 0.50592 0.49984 0.999 4e 

C3 0.50299 0.18615 0.18800 0.999 4e 

O1 0.29437 0.24498 0.26794 1.026 4e 

 

Supplementary Table 2. Structural parameters of Co0.7Ni0.3HCF-Charged(Cubic) 

and CoHCF-Charged(Cubic) obtained from Rietveld analysis. 

Co0.7Ni0.3HCF-Charged 

Fm-3m  a=b=c=10.0154(3) Å, α=β=γ=90.0000°,  

Rp=2.72%, Rwp=3.83%, CHI2=10.9 

 Atom x y z Occ. Wyckoff 

Na 0.75000 0.75000 0.75000 0.756 8c 

Ni1 0.50000 1.00000 0.50000 0.27 4a 

Co1 0.50000 1.00000 0.50000 0.733 4a 

Fe1 0.50000 0.50000 0.50000 1.000 4b 

N1 0.50000 0.78878 0.50000 1.000 24e 

C1 0.50000 0.64663 0.50000 1.000 24e 

O1 0.50000 0.75000 0.75000 0.756 8c 

 



 

CoHCF-Charged 

Fm-3m  a=b=c=9.9297(3) Å, α=β=γ=90.0000°, 

Rp=2.07%, Rwp=2.95%, CHI2=6.13 

 Atom x y z Occ. Wyckoff 

Na 0.75000 0.75000 0.75000 0.711 8c 

Co1 0.50000 1.00000 0.50000 1.009 4a 

Fe1 0.50000 0.50000 0.50000 1.000 4b 

N1 0.50000 0.79383 0.50000 1.000 24e 

C1 0.50000 0.64526 0.50000 1.000 24e 

O1 0.50000 1.00000 0.74648 0.526 24e 

 

Supplementary Table 3. The lattice parameters of Co0.7Ni0.3HCF and CoHCF in 

stage of charging and discharging. 

Sample 
Compositions 

(based on ICP-OES and TG) 

Statement Lattice 

parameters 

Co0.7Ni0.3HCF 
Na2.008Ni0.269Co0.731[Fe(CN)6]0.997•2.09H2O 

Rate=10.78% 

Charged (Cubic) 

Rp=2.72% 

Rwp=3.83% 

CHI2=10.9 

a=b=c=10.0154(3) 

α=β=γ=90° 

V=1004.63(6) 

Discharged 

(Monoclinic)  

Rp=1.43% 

Rwp=1.84% 

CHI2=2.61 

a=10.3678(9), 

b=7.4284(7) 



c= 7.2339(6) 

α=γ=90°,  

β= 92.776(6)° 

V=556.47(9) 

CoHCF 
Na2.047Co[Fe(CN)6]0.997•2.19H2O 

Rate=14.27% 

Charged (Cubic)  

Rp=2.07% 

Rwp=2.95% 

CHI2=6.13 

a=b=c=9.9297(3) 

α=β=γ=90° 

V=979.07(6) 

Discharged 

(Monoclinic)  

Rp=2.13% 

Rwp=2.76% 

CHI2=4.75 

a=10.3868(12), 

b=7.4822(9) 

c= 7.2047(8) 

α=γ=90°, 

β=92.543(7)° 

V=559.37(11) 

The volume change rate during the two-phase phase transition is calculated by 

Formula [27]: 

Rate = 
2∗𝑉Discharged−Vcharged

𝑉charged
∗ 100%  

27. Hu J, Tao H, Chen M, et al. Interstitial Water Improves Structural Stability of Iron 

Hexacyanoferrate for High-Performance Sodium-Ion Batteries. ACS Appl Mater 

Interfaces 2022; 14: 12234-42. [DOI: 10.1021/acsami.1c23762] 

 



 

Supplementary Table 4. The lattice parameters of Co0.7Ni0.3HCF and CoHCF 

before and after 500 cycles. 

sample a (Å) b (Å) c (Å)  β (°) 
Occ. 

(Na) 
V (Å3) 

Co0.7Ni0.3HCF- 

pristine 
10.3656(5) 7.4286(4) 7.2269(4) 92.805(3) 1.007 555.81(5) 

Co0.7Ni0.3HCF 

-500cycled 

10.3639 

(17) 

7.3707 

(15) 

7.2808 

(14) 

92.607 

(12) 
0.999 

555.60 

(18) 

CoHCF- 

pristine 
10.4118(7) 7.4573(5) 7.2608(5) 92.730(4) 0.972 563.13(6) 

CoHCF 

-500cycled 

10.3709 

(18) 

7.3777 

(16) 

7.2846 

(15) 

92.586 

(14) 
0.933 

556.80 

(19) 

The volume change rate of Co0.7Ni0.3HCF and CoHCF after 500 cycles is calculated by 

Formula: 

rate =
Vpristine−Vcycled

Vpristine
∗ 100% 


