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Figure S1. Characterization: (a)XRD pattern. (b)Raman spectrum result. (c) Fourier transform infra-
red spectroscopy result.
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Sample-S

Quantify By A Components v

Component BE [eV] FWHM [eV] RSF Atomic conc. [%] Error [%] Mass conc. [%] Error [%]
Fe 2p 708.79 0.00 296 8.1 0.50 264 1.29
01s 533.04 0.00 0.78 17.6 0.65 16.3 0.64
Cls 28504 0.00 0.28 656 079 458 1.02

Sample-A

Quantify By Components v

Component BE [eV] FWHM [eV] RSF Atomic conc. [%] Error [%)] Mass conc. [%] Error [%]
Fe 20 708.64 0.00 296 4.2 0.42 15.5 137
O1s 532.69 0.00 0.78 18.6 0.54 19.6 0.63
Cls 28504 0.00 0.28 720 0.65 57.0 1.09

Sample-0O
Quantify By Components v
Component BE [eV] FWHM [eV] RSF Atomic conc. [%] Error [%] Mass conc. [%] Error [%]

O1s 53366 0.00 0.78 164 0.50 17.3 0.56
Cls 285060 0.00 0.28 74.7 0.59 59.1 0.99
Fe 2p 70871 0,00 296 46 0.37 171 1.19

Figure S2. EDS results of three samples

Table S1. Atomic concentrations of each element derived from EDS results.

Fe o C Fe/C o/C

(atomic conc) (atomic conc) (atomic conc) ( factor x) (factor y)
Sample-S 8.1 17.6 65.5 0.124 0.268
Sample-A 4.2 18.6 72 0.058 0.258
Sample-O 4.6 16.4 74.7 0.062 0.22

Factor x set as the ratio Fe/C, as Fe atom content come from Prussian blue, C atom
content come from Prussian blue and carboxyl function group, the decrease of the factor
x exhibit that more C atom on the surface of the Prussian blue.

Factor y set as the ratio O/C, as C atom content come from Prussian blue and carboxyl
function group, O atom content come from carboxyl function group and interstitial water.

We set Prussian blue content to 1 mol, and set carboxyl function group content to a
mol, set interstitial water content (the defect) to 3 mol.

As the carboxyl function group (O element content/C element content = 2/1), get the
formula: y = (B + 2a)/(1 + o)

then, =y +(y - 2)a,

asy < 1, a >0, we get the conclusion that Bsimple-0 << [Bsample-A << [Bsample-s.

The result reveal that the decrease of the factor y mean less interstitial water on the
surface of the Prussian blue
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Figure S3. SEM images of three samples. (a) The Sample-S. (b) The Sample-A. (c) The Sample-O.
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Figure S4. TEM image of three samples. (a) The Sample-S. (b) The Sample-A. (c) The Sample-O.
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Figure S5. The adsorption/desorption nitrogen isotherms of three samples. (a) The Sample-S. (b)

The Sample-A. (c) The Sample-O.
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Figure S6. BJH pore size distribution plots and TGA curves. (a) The Sample-S. (b) The Sample-A.

(c) The Sample-O. (d) Temperature.
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Figure S7. Charge and discharge curve of the Sample-O (a) and the Sample-S (b) at various cur-
rents.
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Figure S8. CV curve of all the samples (range from 2.0V to 4.0V). .(a) The Sample-S. (b) The Sam-
ple-A. (c) The Sample-O.
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Figure S9. Electrochemical impedance test result.
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Figure S10. Electrochemical performance: (a) and (b) Liquid state half cell electrochemical perfor-
mance at 0.2 C, 1 C=170 mA g. (c) and (d) Solid state half cell electrochemical performance at 0.2
C,1C=170 mA g.

Table S2. Literature Comparison.

.. .. Solid state
Liquid state sodium ion ..
battery sodium ion
batt
Synthesis  Synthetic . i ey [Ref.
Raw materials Additive cycle Year
method hazard level . 1
performance rate electrochemical
current@cycle performance  performance
@retention
Double Fe-ion 140mAh/g at
Co- source:FeSO4.7 Sodium 0.2C,130mAh/
precipitatio Moderate H:0 and citrate. Na Cl5C@3700@79% gat1C, / 2020 [40]
n NasFe(CN)s*10 ! 105mAh/g at
H-0 5C
Danger
(H2SOsmade Single Fe-ion Polvvinyl 113mAh/g at
Hydrotherm Prussian source: rrc})’h do}rllfy 800mA/g@4.00 1600mA/g, / 2020 [41]
al reaction blue NasFe(CN)se10 ’ @80% 139mAh/g at
H2S04
produce H20 50 mA/g
HCN)
Double Fe-ion 142.7mAh/g at
Co- o 1C@500@91.8  0.1C
L Moderate NasFe(CN)s*10 NaCl o ' o / 2018 [42]
precipitation Yo 89.7mAh/gat
H20 and 20C

MnSOseH20O
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Danger
(HClmade Single Fe-ion 51.1 mAh/g at
Co- Prussian source: 0.05A/g@100@ 0.4 A/g
precipitation  blue NasFe(CN)s*10 Hd 84.5% 49.7 mAh/g at / 20141431
produce H0 1A/g
HCN)
PVP,
Ascorbic
Single Fe-ion acid, Sodium 103 mAh/g at
Co- source: dodecyl 100mA/g@100 25mA/g
precipitation Danger NasFe(CN)se10  benzene @70% 80 mAh/g at / 2019 [34]
H0 sulfonate, 400 mA/g
Acetone and
Acetic acid
Danger 160mAh/g at
(HClmade Single Fe-ion 25mA/g
Co- Prussian source: / 25mA/g@150@ 110mAh/g at / 2014 [44]
precipitation  blue NasFe(CN)s*10 97% 150 mA/g
produce H0 70mAh/g at
HCN) 600mA/g
Doilz)ljrlzs:lon . 116mAh/g at
€O Moderate FeSOw7H:Oand odium  100mA/ge500  10mA/g / 2020 [32]
precipitation citrate @71% 70mAh/g at
NasFe(CN)s*10 2000mA/g
H0
Danger
(HCl made Single Fe-ion 103.6mAh/g at
Co- Prussian source: 20mA/g@400@ 20mA/g,
precipitation  blue NasFe(CN)s*10 HC, NaCl 97% 90mAh/g at / 2015 [46]
produce H0 100mA/g
HCN)
Danger
(HClmade Single Fe-ion HCl
Co- Prussian source: . 25mA/g@200@ 150mAh/g at
precipitation  blue NasFe(CN)s*10 Ascgrblc 90% 25mA/g / 20151101
acid
produce H0
HCN)
Double Fe-ion
source: FeClz2¢4 129mAb/g at
€O Moderate  H:Oand / 200mA/g@100  200mA/g, / 2015 [47]
precipitation @70.5% 71.2mAh/g at
NasFe(CN)s*10 1200mA/g
H0
Double Fe-ion
Co- source: FeClxe4 123 mAh/g at
... .. Moderate H:0 and NaCl 1C@200@73% 100mA/g,78m / 2016 [48]
precipitation NasFe(CN)ss10 Ah/g at 8C
H0
Double Fe-ion Ascorbic 145.3?§:h/g at Fe-Fe PB: This
Ballmill  Moderate source: Ferrous . 1C@450@65% 128.7mAh/g at /
acid 113.3mAh/g at work
acetate and 0.2C

1C
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NasFe(CN)s®10 95.3mAh/g at
H0 20C
(1C=170mA/g)
Double ion
source: 73.8mAh/g at
Co- Ni(CH:COO)  Sodium 0.1A/g@1120@ 0.0SA/gg Ni-Fe PB:
N Moderate i 73.8mAh/gat 2020 [35]
precipitation and citrate 85.5% 54.5mAh/g at 0.05A/g
NasFe(CN)s*10 0.5A/g
H0O
Danger
(HClmade Single Fe-ion
Co- Prussian source: 70 mAh/g at Fe-Fe PB:
precipitation  blue NasFe(CN)s*10 Hcl / 6C 87.5mAh/g at 8C 2020 [43]
produce H20

HCN)




