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Abstract: Cu doped V,05xH,0 nanostructures have been synthesized by the reaction between peroxovanadic
acid and copper acetic under hydrothermal conditions without the aid of any template and surfactant. The
morphologies of Cu doped V,05-xH,0 nanostructures can be adjusted by controlling the molar ratio of Cu
and V in the reagents. As the concentration of copper acetic increases, nanobelts can be changed into ur-
chin-like nanostructures composed of radially aligned nanorods, which can be an important candidate of cath-
ode materials for lithium batteries. The electrochemical test shows that discharge specific capacity of Cu
doped V,05xH,0 nanostructures is related to the Cu content. Cu doped V,05xH,0 nanostructures with Cu/V
molar ratio of 0.65 exhibit an initial high discharge specific capacity of 290 mAhg™ in the potential range of
1.5-3.8 V and the capacity remains 150 mAhg™ after 20 cycles.
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Figurel. XRD patterns of Cu doped V,0sxH,0 nanostructures
synthesized with different concentrations of Cu(Ac),. (A) 0.004
mol/L, (B) 0.015 mol/L.
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Figiure 2, SEM images (A, B) and EDXA spectrum (C) of Cu doped
V,05xH,0 nanostructures synthesized with 0.015 mol/L Cu(Ac),.
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Figiure 3, SEM image (A) and EDXA spectrum (B) of Cu doped
V,0s:xH,0 nanostructures synthesized with 0.004 mol/L Cu(Ac),.
The inset in Fig. 3 shows a high-magnification SEM image and the
scale bar is 100 nm.
3 ZHESRAIFRE # 0.004 mol/L FH&BAY Cu $84¢ V,05xH,0 4
KREMBAKEE (A) EEEAR (B) . RERSEREER,
ZIE R 100 K

978-1-935068-41-9 © 2010 SciRes.

The 7th National Conference on Functional Materials and Applications

(1) V205 + 4H,0, — 2[VO(0,),] +2H' + 3H,0
(2) [VO(Oo),] +2H" — VO," + 0, + Hy0
(3) 10VO," + 8H,0 > H, V(0" + 14H"
H,V00as" +4H" —5V,05xH,0

3 TR Cu 522 V,05xH,0 44K HBH 78 75
PERE,  FRATTR AR A IE AR 2 B 21 11 R i 247
Ko KB 4A, B —AFLBHIKIE R Cu B4
V,05xH,0 AR E5 MG R BOR Ik . 1 LRk
J£ 4 0.004 mol/L I} (Cu F1V EE/REL A 0.11:1) , Cu
Bk V1,05 xH0 4K IPEIE 1.5-3.8V 2[R ISR L2
4 160 mAh/g; 4 SR FEREKF] 0.015 mol/L i

(Cu Ml V EEIREE A 0.65:1) , £F [FIFE I 76 i L HL R 0
BN, BB AL S| 290 mAh/g, XELLIEAS
F V,0s BB 9K I EL 2 S (286.4 mAh/g) ",
PLESRRZE W Cu 2% V,05xH,0 FK A RH 78 5 H
LA RS Cu WS K, LA RIS PR
%S Cu [N M Cu 54% V,05xH,0 4K 45 F 1 v b
FAL OB AC FE LRRETIRE 4 0.015 mol/L Y,

—-———A

>
=)

-

/I//
- charge

w
[

otential / V vs Li/Li*
[ %) w
W =

2.0 discharge \\\ discharge
1.5 L 1 1 L L 1 1 1 L 1 L 1 1
0 50 100 150 200 250 300
Specific Capacity / mAhg™
7 300f
o0 .
= -
E T
Z200 SO C
2 ! Teeaal.
g - amama
g100

2 4 6 8 10 12 14 16 18 20
Circle Number
Figiure 4. Charge-discharge curves (A, B) and cycle performance
(C) of lithium batteries fabricated with Cu doped V,05xH,O nano-
structures synthesized with different concentrations of Cu(Ac),. (A)
0.004 mol/L, (B, C) 0.015 mol/L.
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