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Abstract : CogS;is regarded as a promising electrode material for advanced sodium storage because of its
remarkable electrical conductivity, polar property and low cost. In this study, Co,Sg microsphere
constructed by nanosheet was synthesized via a low—temperature solution-based sulfidation process.
When using as electrode materials for sodium ion battery (SIB), the obtained CosSg nanosheets assembled
microsphere exhibits excellent electro—properties and distinct high-rate cycling performance, giving a
discharge capacity of 435 mA h g™' at a current density of 20 A g™' after 600 cycles.
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Figure 1. SEM images of the three Co,Sg nanosheets assembled microsphere samples: (a, b)

C0,S,~CS(NH,),, (c, d) C0,S,~Na,$ and (e, ) Co,S,~CH,CSNH,.
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Figure 2. Galvanostatic discharge-charge voltage profiles in the first three cycles at a cur—
rent density of 100 mA g of sample (a) Co,Sg~CS(NH,),, (b) Co,Ss~Na,S and (c) CoySs—
CH,CSNH,; (d) Rate performance and cyclic performance at (¢) 0.2 A g ' and () 2.0 A g™,
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Figure 3. Cyclic performance at 20 A g ' of the three Co,Sg nanosheets assembled microsphere
samples vulcanized by using CH;CSNH,, Na,S and CS(NH,),, respectively.
3.5 CH,CSNH,. Na,S F1CS (NH, ) , BRACHI=AS CouSy 4K FrEA%RIRIREF
RHE20 A g THOBIRIERE.

HEAh, FRATEE T e F % T HO A T AP BB B 1,

PABE— ] 52 B a5 KAF B R e M p e s . anlsl 3 m,

0T A g R AR O B R AT /N P BN G 54
TEENE, FE20A ¢ ' RHIRAE R, =R CogSy—CH,CSNH,
16600 MBI RE(RHE 435 mAh g (W AT b v, TEIR IR
FEA, AN TE A RN, X AR T CooS, TG F14: )
AR R B B (A 0 LA T R I BTk S ANB MR,
CoySe CS (NH,) , 1 Co,Se—Na,S, 435I HEEFAE 2721185 mAh
g LA L, X T RER TR B RGBT
FEFFHIRFRAR L, SERRL,

N

T T ] P ARG G R T CogSy oK i A 4120

BRo I HEHRAFINFZE, AT AR FREREN CoS kA
HALZERER. SEHPKR A EA T T A USRI ARG e A2
TR AR P RUEERORFr, (T CH,CSNH SREALHIRE R L H AL
SREARRE M ERIERE, 1£20 A ¢ ' IHEREET,
600 UKAEENG, JHLEA L) 435 mAh g7 ABIT AR 540
SRR B Bt S S R T 24 T — B R SR, A
WIS R— A R R E RS, AT — S5
H T R BRGNS R e I, B FEAR A R
NGB AT, T DL S o R R ER AR AT DR
PERE, NI e RB AN 25 1 P AT A SR AL BT R R S

Sk

[11J. Chen, D. H. C. Chua, P. S. Lee, Small Methods 2020, 4, 1900648.

[2]C. Chen, M. Wu, J. Liu, Z. Xu, K. Zaghib, Y. Wang, J. Power Sources 2020, 471,
228455.

[3JH. Yang, R. Xu, Y. Yao, S. Ye, X. Zhou, Y. Yu, Adv. Funct. Mater. 2019, 29,
1809195.

[4]L. Zhang, W. Wang, S. Lu, Y. Xiang, Adv. Energy Mater. 2021, 2003640.

[5]1X. Zhao, F. Gong, Y. Zhao, B. Huang, D. Qian, H.—E. Wang, W Zhang, Z. Yang,
Chem. Eng. J 2020, 392, 123675.

[6]X. Liu, L. Tang, Z. Li, J. Zhang, Q. Xu, H. Liu, Y. Wang, Y. Xia, Y. Cao, X. Ai, J.
Mater. Chem. A 2019, 7, 18940.

[71Y. Liu, Y. Fang, Z. Zhao, C. Yuan, X. W. Lou, Adv. Energy Mater. 2019, 9,
1803052.

[8]H. Han, X. Chen, J. Qian, F. Zhong, X Feng, W Chen, X. Ai, H Yang, Y. Cao,
Nanoscale 2019, 11, 21999.

[91H. Huang, R. Xu, Y. Feng, S. Zeng, Y. Jiang, H. Wang, W. Luo, Y. Yu, Adv.
Mater. 2020, 32, 1904320.

[10]L. Shen, Y. Wang, F. Wu, I. Moudrakovski, P. A. Aken, J. Maier, Y. Yu,
Angew. Chem. Int. Ed. 2019, 58, 7238-7243.

[11]P. Barpanda, G. Oyama, S. Nishimura, S. C. Chung, A. Yamada, Nat. Commun.
2014, 5, 4385.

[12]Z. Chen, R. Wu, M. Liu, H. Wang, H. Xu, Y. Guo, Y. Song, F. Fang, X. Yu, D.
Sun, Adv. Funct. Mater. 2017, 27, 1702046.

[13]W. Liu, X. Yuan, X. Yu, Nanoscale 2018, 10, 16675.

[14]H. Li, H. Yang, Z. Sun, Y. Shi, H. =M. Cheng, F. Li, Nano Energy 2019, 56,
100-108.

[15]Y. Zhang, P. Wang, Y. Yin, X. Zhang, L. Fan, N. Zhang, K. Sun, Chem. Eng. J
2019, 356, 1042-1051.

[16]M. Mao, C. Cui, M. Wu, M. Zhang, T. Gao, X. Fan, J. Chen, T. Wang, J. Ma, C.
Wang, Nano Energy 2018, 45, 346-352.

[171Y. Zhang, N. Wang, P. Xue, Y. Liu, B. Tang, Z. Bai, S. Dou, Chem. Eng. J.
2018, 343, 512-519.

[18]M. Yin, X. Feng, D. Zhao, Y. Zhao, H. Li, W. Zhou, H. Liu, X. Bai, H. Wang, C.
Feng, Q. Jiao, ACS Sustainable Chem. Eng. 2019, 7, 6122-6130.

[19]H. Zhou, J. Hua, Mater. Lett. 2017, 195, 26-30

[20]]. Huang, X. Tang, Z. Li, K. Liu, J. Colloid Interface Sci. 2018, 532, 407-415.

078 | Copyright © This Work is Licensed under A Commons Attibution-Non Commercial 4.0 International License.



