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Abstract: Lithium-ion batteries (LIBs) were widely used in portable electronic devices, mainly due to their high energy
density, good cycle performance and charge retention ability. Moreover, as the potential power sources of the hybrid
vehicles (HV) and electric vehicles (EV), LIBs were widely studied. But at present their electrochemical properties
cannot fully meet the requirements of high energy density, high power for power sources of HV and EV. This is mainly
because most commercial and studied cathode materials are lithium transition metal oxides, which have an intrinsic
constraint, i.e. low capacity. V-based cathode materials, such as V,0s, LiV30g and LizV,(POy);, possess relatively high
theoretical specific capacity because of their abilities to intercalate more Li" ions per formula. However, due to the
structure limitation of these materials, their actual capacity is much lower than the theoretical value. Synthesis of these
materials with nanostructures can greatly enlarge their surface areas and reduce the Li" ion diffusion distance
significantly, resulting in the fact that the actual specific capacity is closer to the theoretical value. Such V-based
nanomaterials may make LIBs play an important role in the high efficiency store of energy, especially for power sources
of HV and EV. This review focuses on the research development of synthesis of V-based nanomaterials, characterization
and their corresponding electrochemical properties.
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Fig.1 Illustration of charge-discharge process involved in lithium ion cell
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Fig.12 Tllustration of electrospinning setup (a), schematic diagram of V,0Os nanowire preparation process (b) and SEM images (c),

cycling performance (d) and coulombic efficiency (¢) of V,0s nanowires

1E 1.75~4.00 V BTG HEN, ARG 7 A
390 mA-h/g, 50 TG JG K 201 mA-h/g; {F 2.00~4.00
V ORISR, ARG 2 5 275 mA-h/g,
50 JEAMERR G 4 187 mA-h/g.

22 ZILPHKRFUARFHESITM
LALGMFP R RO, 2BiEE, HRT
HURIR BB R B T 1P 8L ITTBE RIS i £ %
PEBE, AUk, KAL) 2 FLAL R L S )
ERNS T ok —. LIU 2890 VoSO, Hil

[86, 88]

P123 (Pluronic 123, H(—OCH,CH;—){—OCH—
(CH;)CH,— } 70— (—OCH,CH,—),OH)) ] /K FII i K i
W, ARG T FLARN 3~4 nm [P
WHZ A EL. N VOSO, 3 TR 21K V,05
JEEE R BRI, JERIEEN 1.1 nm, 5 V,0s Tt
IR Z IR T« P123 AE /KPR AR, S T
FALRITIO S5« %2 FLMBHE 50 C {2 NI,
LB 7 50 125 mA-h/g.

I ST V05 BT LA BITEE TR V205 <
B (ARG), HELRTEAUA 450 m*/g, LLALARY 2.3



W21 55 10 #

B, A BT A GUOR PR LRI BT ST 2457

em’/g, ATLMEN Li MR AT s 2 s A0 fe
Tt 1B B A2 (GITT) A 2% ik 21 Wl s F A7 BE R V505
HILMELF 4 A LiTBS 1o V05 “UREIR I LL e i r] LAE
It 1600 Wehikg, IXAETHRIE L) V,0s BIEAAA R 2
e R, A BURARR AR RE % R

CAO ZEPUFEH T —Fhfai i [ 41255 1 V,05 BRIE
Wkt 753, SO 13 Fis. £ S AT IR
128 LR el (PVP)AAAE R I DL A EAE L, 7521
(17 oL I A T SR ) 2B e A3 B AR S5 K K V,05
LERILEL 13(c)) - 1% 771445 (1) V05 5 ERLE 2.0~4.0
V HL R Y IR A 286.4 mA-h/g (LG R 75 B
97 2% 0%

2.3 HRELH/C EESHRIBEI&STM

FARIR A5 SRR %, FESHMFH
RE ) RIEFIIMBLE S, WERAEY. &EM SR,
SRR R EHOZE 5 BE, ODANT 2502 % b 44
2, i R B R AG fRAEOR B ) VO,

ZA% N V205 #1EE, JLE AR 30~100 nm, KA
FEIEEZ) N 15 nme [T T Vo053 QK BURL R HIHS SEIL 1
RAVE, EBOMEE TEM 14 87r, 208 MR
PRI AR B . 2R A EHE 2.00~4.00 V [ HLE
YOI P RSB 7 k) 270 mA-h/g.

HU Z5P30 sl i SRR K B2 & 2 02 4k
RE(CTIT)H, SRJGLE 400 CZ MBS 2 h, 53]
TESIE A VL,0s/CTIT KB GAE. Bl 14 1§t

B 13 BRI V,0s

BRTIZEAEMP, £E 2.00~4.00 V (#7HL R TG
58 mA/g UL L RS0, AT LASRAS 280 mA-h/g AT
WRFF 99% M ECRE . i 20 )5, HaE
265 mAh/g. ECREA 100%. 1 0.140. 0.588.
1.176. 2.352 J% 5.880 A/g HIHLIRAE T, 40l m] LAgk
4 250, 223. 200. 160 F1 90 mA-h/g ) LL i 2 & .
AR A PR RE LR CTIT AMY AT DAE A Ha
(A, At mT Uk MU i) B L iE

SAKAMOTO FI DUNNP P ¥ et 1) 59 1
Uil V,0s R 5 4 B RE R AR E T U A,
SEUL T A AR GOK R R S B . b, HLfEIR
AT LUBIE R AR T Vo0s TR B AR
G, B A MRHE R N0, 3R e LIRS
it 400 mA-h/g LA .

2.4 44K Li, V:0s BH & 510

Li; V305 BARTE AL AR E PE EHE V,0s difk
M BA R (R IR R MRt 31 Li' & ik
R PR T2 . MEHCK A A A 2 3 12
AR RE R — R 2. HET, ORISR
PO ORIRGEPT AR O S R T
T3 RSP Gh R H Ak 2 T g % S A ] R
Li  V3Oq [101—102]0

PAN 250 H VA e~ iyl 46 1 AN S A i R
e, ZJEAEA IR, 15 T B3I LiVsOs
YUEKFEAEL, ZAKEEE RN 50~150 nm, HEKE

—~ —~
s 2 (b)
S —
=~ ~

. ]
ZHOKERI SEM 1%, XRD % LA S AR5 65 TEM (51!

Fig.13 SEM image (a), XRD pattern (b), TEM images of low (c¢) and high (d) maginifications of hollow V,0s spheres after

calcination®V
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Fig.14 Schematic diagram of efficient mixed-conducting network (a) and typical TEM image of V,0s/CTIT nanocomposites (b)

(V,0s5 nanoparticles indicated by red arrows and CTIT by black arrows
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samples prepared by two different methods (b)®
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high (b) magnifications!”’
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