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Fig.1 Schematic illustration for the synthesis of EuVO,-V,0s5 nanowires
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Fig.5 SEM image (a) and EDS element mappings of O (b), Ti (c), V (d), and Eu (e) for EuVO,4-V,05-300 sample; EDS spectrum of region

A marked in Fig.5a (f)
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Fig.6 TEM images (a~e), HRTEM image (f) and inverse Fourier transform diagram corresponding to Fig.6f (g) of the EuVO,-V,05-300

sample
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Fig.7 TEM image (a) of EuVO,4-V,05-300 sample, EDS mapping of all elements (b); EDS element mappings of Eu (c), V (d), and O (e);

EDS element linear scanning along yellow arrow direction in Fig.7a (f)
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Fig.8 High resolution XPS spectra of EuVO,4-V,05-300 sample: (a) V 2p, (b) Eu 3d, (c) O 1s, and (d) Na 1s
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Fig.9 The first four CV curves at a scanning rate of 0.3 mV s (a), initial three discharge-charge curves at 30 mA g™ in a potential range

of 0.01~3.0 V (b), discharge-charge capacities at various current densities for EuV0,4-V,0s-300 sample (c), and cyclic performance
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Fig.10 SEM images of the EuV0O,4-V,05-300 electrode after 50 Fig.11  Nyquist EIS diagram of EuVO;-V,0s and EuVO,-
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54

.
H

FHEAE: EuVO,-V0s B WIME imh RE AR B 1 rit B AR A R

+ 1495 -

V,05-300 & & # B 2 3 12 A T B 86 &
EuVO,-V,0s I i 9K 26 1142, XK B 300 C #ib
S EuVO4-V,05-300 &4 kLA BAR I HL A 7%
FBH 7. FIE, 300 C [ EuVO,-V,0s-300 & & #1 K
B AL %R

3 & it

1) Bl AR A BRI FE T =, BuVO,-V,0s K 263
Rk B R E T — A, HiRE SR
500 ‘C, 4Kz HPl T /b,

2) 1£ 300 C Tl % ) EuVO4-V,05-300 # i 4
ARG A G TR /R E N 30mA g
T, &ad 50 kAR, I EA R RS E A &
(377 mAh g1 &

3) EuVO4-V,0s-300 & &4 0] FEHE S 7 F Ak A

Vi

[

.

S 30k
[1] Bauen A. Journal of Power Sources[J], 2006, 157(2): 893
[2] Toke D, Vezirgiannidou S E. Environmental Politics[J], 2013,
22(4): 537
[3] King M D B, Gulledge J. Climatic Change[J], 2014, 123(1): 57
[4] Yang Gai(# %), Ying Jierong(J% B52%), Gao Jian(7& #1) et al.
Rare Metal Materials and Engineering(%i5 4 /@1 kL 5 T[],
2008, 37(5): 936
[5] Bai Yongmei( =Wk ), Qiu Peng(EF M%), Han Shaochang (44 E)
et al. Rare Metal Materials and Engineering(¥75 4 /@ #1 8 5 T
FE)[J], 2011, 40(5): 917
[6] Si Yuchang(#] & &), Qiu Jingyi(ES5 ), Wang Weikun(F 23
et al. Rare Metal Materials and Eengineering (4 4 J& #1 ¥
5 T[], 2013, 42(5): 1096
[7] Matsushima Y, Koide T, Hiro-Oka M et al. Journal of the
American Ceramic Society[J], 2015, 98(4): 1236
[8] Wang J H, Huang H, Zhang D Q et al. Nano Research[J], 2015,
8(8): 2548
[9] Brixner L H. Journal of the Electrochemical Society[J], 1965,
112(6): 70
[10] Grzyb T, Szczeszak A, Shyichuk A et al. Journal of Alloys and
Compounds[J], 2018, 741: 459
[11] Mer A, Obbade S, Devaux P et al. Crystal Growth & Design[J],
2019, 19(6): 3305
[12] Sharma T S K, Hwa K'Y, Santhan A et al. Sensors and Actuators
B: Chemical[J], 2021, 331: 129 413
[13] Kim J, Lee S, Kwon D W et al. Catalysis Today[J], 2019, 359(1):
67

References

[14] Kim J, Kim D H, Kwon D W et al. Applied Surface Science[J],
2020, 518: 146 238

[15]Bi C Z, Ma J Y, Yan J et al. The European Physical Journal
B-Condensed Matter and Complex Systems[J], 2006, 51(2): 167

[16] Ahmad Y, Verma S, Raina B et al. AIP Conference
Proceedings[C]. Melville: AIP Publishing LLC, 2018: 20 021

[17] Kaminskii A A, Ueda K, Eichler H J et al. Optics
Communications[J], 2001, 194(1-3): 201

[18] Bulbul B, Beyaz S, Akyol M et al. Journal of Nanoscience and
Nanotechnology[J], 2019, 19(9): 5644

[19] Abdesselem M, Schoeffel M, Maurin | et al. ACS Nano[J], 2014,
8(11): 111 26

[20] Hou J M, Huang H H, Han Z Z et al. RSC Advances[J], 2016,
6(18): 14 552

[21] Ying M H, Hou J M, Xie W Q et al. Sensors and Actuators B:
Chemical[J], 2018, 260: 125

[22]1 Yi M Y, Park S K, Seong C Y et al. Journal of Alloys and
Compounds[J], 2017, 693: 825

[23] Wang W L, Jang J, Nguyen V H et al. Journal of Alloys and
Compounds[J], 2017, 724: 1075

[24] Zhang H J, Shu J, Wei X et al. RSC Advances[J], 2013, 3(20):
7403

[25] Narsimulu D, Kakarla A K, Yu J S. Journal of Energy
Chemistry[J], 2021, 58: 25

[26] Brixner L H, Abramson E. Journal of the Electrochemical
Society[J], 1965, 112(1): 70

[27] Cong H J, Zhang H J, Yao B et al. Crystal Growth & Design[J],
2010, 10: 4389

[28] Maunier C, Doualan J L, Moncorgé R et al. Journal of the
Optical Society of America B[J], 2002, 19(8): 1794

[29] Ryba-Romanowski W, Lisiecki R L, Jelinkova H et al. Progress
in Quantum Electronics[J], 2011, 35(5): 109

[30] Kumar V, Khan A F, Chawla S. Journal of Physics D: Applied
Physics[J], 2013, 46(36): 365 101

[31] Rambabu U, Han S D. Ceramics International[J], 2013, 39(2):
1603

[32] Woitenko T, Nedilko S A, Savva K et al. 2020 IEEE 40th
International Conference on Electronics and Nanotechnology[C].
Elnano: IEEE, 2020: 251

[33] Nakajima T, Isobe M, Uzawa Y et al. Journal of Materials
Chemistry C[J], 2015, 3(41): 10 748

[34] Reitz C, Smarsly B, Brezesinski T. ACS Applied Nano
Materials[J], 2019, 2(2): 1063

[35] Yan B, Su X Q. Optical Materials[J], 2007, 29(5): 547

[36] Yan B, Su X, Zhou K. Materials Science and Engineering B[J],


http://www.rmme.ac.cn/rmme/ch/reader/view_abstract.aspx?flag=1&file_no=200805224&journal_id=rmme
http://www.rmme.ac.cn/rmme/ch/reader/view_abstract.aspx?flag=1&file_no=20110537&journal_id=rmme
http://www.rmme.ac.cn/rmme/ch/reader/view_abstract.aspx?flag=1&file_no=20130545&journal_id=rmme

1496 -

G E A e

51 %

2006, 41(1): 134

[37] Yahne D R, Sanjeewa L D, Sefat A S et al. Physical Review B[J],
2020, 102(10): 104 423

[38] Szczeszak A, Grzyb T, Sniadecki Z et al. Inorganic Chemistry[J],
2014, 53(23): 12 243

[39] Wang N, Chen W, Zhang Q F et al. Materials Letters[J], 2008,
62(1): 109

[40] Fang D, Xu X L, Bao R et al. Journal of Environmental
Chemical Engineering[J], 2021, 9(2): 104 765

[41] Silversmit G, Depla D, Poelman H et al. Journal of Electron

Spectroscopy and Related Phenomena[J], 2004, 135(2-3): 167
[42] Mendialdua J, Casanova R, Barbaux Y. Journal of Electron
Spectroscopy and Related Phenomena[J], 1995, 71(3): 249
[43]Hua K, Cui M M, Luo Z P et al. Journal of Alloys and
Compounds[J], 2019, 801: 581
[44] Kang J G, Jung Y, Min B K et al. Applied Surface Science[J],
2014, 314: 158
[45] Hua K, Fang D, Cui M M et al. Journal of Magnetism and
Magnetic Materials[J], 2019, 485: 217

EuVvO,-V,05 Composite as High-Performance Electrode Material of Lithium-lon
Battery

Xu Xueliu!, Fang Dong*, Yi Jianhong®, Li Guangzhong?
(1. Kunming University of Science and Technology, Kunming 650093, China)
(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: The EuVO,-V,0s composite nanowire with plum blossom structure was prepared by hydrothermal method, cation-exchange and
calcination method. The EuVO4-V.0s nanowire electrode materials were calcined at 300 and 500 <C. The results show that as the
temperature continues to increase, the nanoparticles on the surface of the EuVO4-V,0s5 nanowires have a certain agglomeration. When the
temperature increases to 500 <C, the nanowires melt. Among them, the EuVO,4-V,05s composite nanowire prepared by calcination at 300 <C
has the best electrochemical performance, and the charge-discharge specific capacity remains 377 mAh g™ after 50 cycles with a current

density of 30 mA g, showing good cycle stability, and this study develops a new synthetic route of rare earth vanadate.
Key words: EuVOy; V20s; lithium-ion battery; cation exchange
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