RERE: (L
SCIENTIA SINICA Chimica

W i

2022 FF % 52% % 10 Hi: 1747 ~ 1758 CPIERRE ) Zekal

SCIENCE CHINA PRESS

chemcn.scichina.com
CrossMark

& click for updates

FE R A A 0 B 1 0 2 U1 7 0 5 W 9t b
W SEHE IR

ST, AR

W IR DAk R 2 T 52222, Me 7RI 150000
*HiINE#, E-mail: zuopj@hit.edu.cn

Wk 1 99: 2022-03-12; 4252 H #1: 2022-05-09; W28 iz % 3 H #: 2022-09-28

WE HEEE. fmELTEERRSNER, FREGMIETRAAL T E. EHAH _REHRT, HE
FTRAMFLEAHFE . RARERARAEL R FNHEEERZ — ENE TEBOBEIRAH T, BRI
BeRBREMMA LG TERNME KRS BA LY. ZTeRAEREERSTH ZHK. EREXTEML
ERARBEFHEA - LEARGHR, LHAEZBRE. o ARAANT R TE, AXE MR T LFKE
BERTESBAMNIM NN EEMBEAREE T HNARURMA BN L RA R, AT ELERUYHAR

FRBAT AT, HE TFRATRGEERMER T AR L RESS.

KT

1 55

R T H(LIB)C 2 2 T 5 A 7 b
AR A7 i S5 Q. LR BE, FH T BE I FL Tt R e
KB 22 e AL, B T R TS T A R R R
R ER R, HmaeRE L. KEAGam LKA
JBCFL PR D8 A At AT xR 495 230 9% fl 7 7 AT AROK
9 31 F91 AR B B S T A A AN ), B FLAR
FR R EAT IR, BEE X SR F ORI HE i %,
X B s SR BOCRGBROK, R BT IR A0S A A AR — K
8 T W % 9 L SRR A A T e i R R, BT
BB, PRRARA L v 2 VE RV A A Pk 1wl
78 FE R R 2 55 2 B AR ST R R IR R T 1]
— R, BA MY A 2 5. S B, B

wE TR, BEREESBEANY, TETERUY, Ttk

F 3 (STB) -5 40 55 T e it JEL o R AU () T 40 JBE B
D7 HhER T A e T AT IR
JERTEE, T LR A0 7 b AT B A0 1 A
R, T LT S, Na iR ~F 5k, 76 il fr 3o 7
w1, 255 1R AR, R TE AR R AT
R A

TEMEH L Ay Fi b ) B LR 30 4%, o ri b )
ety % EERUIA. FEANE T AIBI R BT sh B, S Fh
E R B & R e, R U 4 R A e
(Na,TMO,). EH & TRME. HE LERUY
(PBAs) R MU R4 2R it 4 & S AL 0
BB ST SR R, Wi
HA P RAANG . G5 HIFATE 046 o B S 2
-4 T it

10.1360/SSC-2022-0043

SR Jaxin y, Pengjian Z. Research progress of layered oxides and Prussian blue analogs in sodium ion batteries. Sci Sin Chim, 2022, 52: 1747-1758, doi:

©2022 (HEMFE) FiEH

www.scichina.com


https://doi.org/10.1360/SSC-2022-0043
www.scichina.com
chemcn.scichina.com
http://crossmark.crossref.org/dialog/?doi=10.1360/SSC-2022-0043&amp;domain=pdf&amp;date_stamp=2022-06-29

FIEENTEE: EAREMN) L A B RN S 7 I O BT T ik

Discharge Discharge
------- > ———————
Charge v Charge
- +
Anode Cathode
Na* I
. |
Al o A

E e 1

Bl 1 BE T i R G TR R (M4 AR )

Figure 1 Working principle of sodium ion battery system [7] (color
online).
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Figure 2 (a) Schematic diagram of crystal structure of layered oxide;
(b) PB (Fe,[Fe(CN)gl;-nH,0) and typical PBA (Na,MnFe(CN)y) [19]
(color online).
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Figure 3 Electrochemical properties of P2, O3 and phase-mixed materials. (a) Cyclic capacity of the three materials; (b) initial charge-discharge

curves of the three materials [33] (color online).
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Figure 4 SAED pattern (a) and HRTEM (b, c) images of the sample
[38] (color online).
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Figure 6 Electrochemical properties of the five materials. (a) First charge/discharge curve at 0.1 C; (b) cyclic stability at 1 C [36] (color online).
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Research progress in layered oxides and Prussian blue analogs for
sodium ion batteries
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Abstract: Due to the consumption of non-renewable resources such as coal and oil, resource shortage and
environmental pollution become more and more serious. Among the new secondary batteries, sodium ion battery
becomes one of the most promising ones because of its abundant raw materials and low cost. Among the potential
cathode materials for sodium-ion batteries, layered transition metal oxides and Prussian blue analoges have been widely
studied owing to their diversity of composition, ease of synthesis and high theoretical capacity. However, there are some
problems to be solved in the research process of these two kinds of materials, which limits the practicality of the
materials. This review summarized the recent progress in improving the capacity of layered transition metal oxide
materials and cycle stability for the sodium ion batteries, analyzed the prospects of the material and the research status of
Prussian blue analogues, and provided the reference to the research of high-performance anode materials for sodium ion
battery and their applications.
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