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Abstract

Owing to the high safety, environmentally friendly and low cost, aqueous sodium ion battery has
been regarded as a promising energy storage system. Therefore, this study used a simple liquid
phase co-precipitation method to prepare the typical Prussian blue analogue-nickel ferricyanide.
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And the electrochemical properties of derived nickel ferricyanide were measured in the electro-
lytes of 0.5 mol/L NaCl and natural seawater. These results reveal the possibility of natural sea-
water as the electrolyte of aqueous sodium ion battery. The application of natural seawater elec-
trolyte would reduce the cost of aqueous sodium ion battery and increase its application value.
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Figure 1. (a) The fabrication process and (b) Photo of nickel ferricyanide
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Figure 2. The XRD curve of nickel ferricyanide
2. SKELIRAY XRD

DOI: 10.12677/aepe.2021.94021

193 CEWARSiic) b iy


https://doi.org/10.12677/aepe.2021.94021

HER 2%

3 NERFALERE S I X LGB T REIE(XPS) . H11E] 3(a)) XPS 4il al AK Y, fERKFUILERRE
i HAEAE Cv Ny O, Feu Ni WMt ER, 5HALZE Nis[Fe(CN)s]2-10H,0 AT R, [ 3(b) AT 3(c) 735
A Fe 2p F1 Ni 2p ] XPS i #Hit i, AR 7E 709.9 eV #1 723.7 eV H B ANEXT N T Fe 2p 3/2 F1 Fe 2p
172, 7£ 856.8 eV 1 874.5 eV HHLAIUE N U JE T Ni 2p 3/2 A1 Ni 2p 1/2, W iRm0 Pl B 45 B al %1, Fe
HINi JTCERAZEMN SRN3 T2 4, 5 XRD 45 RAHFF9].

a

Ni 2p
Cls
N Is Fe 2p
Ols

Intensity (a.u.)

200 400 600 800
Binding energy (eV)

o

Fe2p 2p3p2 Ni2p  2p3n2

2p 172 12

Intensity (a.u.)
Intensity (a.u.)

700 710 720 730 740 850 860 870 880 890 900
Binding Energy (eV) Binding Energy (eV)

Figure 3. The XPS results of nickel ferricyanide
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Figure 4. SEM images of nickel ferricyanide
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Figure 5. (a) The CV curves of nickel ferricyanide in (a) 0.5 mol/L NaCl solution and (b) Natural seawater. The Ip~v"? plots
of nickel ferricyanide in different electrolytes during (c) Oxidation and (d) Reduction process
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Figure 6. The charge-discharge curves of nickel ferricyanide in (a) 0.5 mol/L NaCl solution and (b) Natural seawater. The
cycle performance of nickel ferricyanide in (c) 0.5 mol/L NaCl solution and (d) Natural seawater
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