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Abstract

In recent years, nickel vanadate as a binary metal oxide energy storage material draws wide con-
cern, but its1D structure is still difficult to obtain. Herein, a prismatic nickel vanadate material
assembled by chamfered tetragonum has been prepared for the first time by hydrothermal me-
thod controlled by surfactant. The bottom length of the nanoprism is about 500 nm, its height is ~5
um, and the side has ladder-like rough structures. The unique 1D prismatic structure has higher
conductivity, and may expose more highly active surfaces and defect reaction sites, thus greatly
improving electrochemical performance. Electrochemical tests show that nickel vanadate has a
very high specific capacity of 898 F/g. Notably, even at a very high current density of 50 A/g, its
specific capacitance can still maintain high value, demonstrating excellent rate capability. This
new nickel vanadate prism material has a broad application prospect in the field of energy sto-
rage.
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Figure 1. The ((A) and (B)) SEM images and (C) XRD pattern of the as-prepared sample
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Figure 2. ((A)-(D)) The elemental mapping images and (E) EDS spectrum of the as-prepared sample
2. PRI &RREI(A)-(D) TR SR EF(E) EDS EliE

3.2. MR MERE

o T EIRAARF AR ALK, TS HI SRR BR AR U R AR LR B AU R A 22 Ve e (1 3).
AN AR T G R 22 it 2R AR S h— 0 B R AR 0, X LIRS IR BT Ni2* 5 N2
[ PR B 80 s 7 5 3 WY LI AL 140k R e 2 1 AR TR B8 e L o AR AR 22 i A I LA B RO R R
YLIIMBHI AL 22 S NS R B B I AT . 5340, AN T IR AR 2 iih 2 A LA v B AR UL
W, XRUIFRBL LA LA RIF IR 16

DOI: 10.12677/hjcet.2019.95052 371 =AW EESE YN


https://doi.org/10.12677/hjcet.2019.95052

&I g

2004
—2 mVis 5 mVis
150 10 mV/s —— 20 mV/s
) —30mVis 50 mV/s
2 100 80 mV/s —— 100 mV/s
¥ £ | §
g 0 = = - > . 5 ..
g = 3
S -50
&
-100+
1 50 A T T T E T T T T T T T
00 01 02 03 04 05 06 0 200 400 600 800 1000
Potential (V) Time (s)
(A) (8)
1000 10 7
Py % 9
& 800+ %, /
8 — 4
§ 600 e £ ]
3 £ 5 4
1 5 /
400 H
S Y /
= §
[ $
& 200 9
i fn%»/
0 0

20 30 40 50 0 5 10 15
Current density (A/g) Z' (ohm)

(©) (D)

0 10

Figure 3. The electrochemical performance of the as-prepared sample. (A) Cyclic voltammetry curves
at different scan rates; (B) Constant current charge and discharge curves at different current densities;
(C) Specific capacitance at different current densities; (D) Nyquist impedance curve
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