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ABSTRACT 

Ultralong V2O5 nanobelts have been successfully synthesized by a facile hydrothermal 

oxidation route. Oxygen vacancies are generated in the V2O5 nanobelts by annealing under N2 

atmosphere at an elevated temperature. The microstructure and chemical composition of the 

pristine and annealed V2O5 nanobelts are studied by different methods. Compared to the 

pristine V2O5 nanobelts, the annealed V2O5 nanobelts sample possesses a higher reversible 

capacity of 177.8 mAhg
-1 

after 50 cycles at a current density of 0.3 Ag
-1

, corresponding to 

~0.27% capacity loss per cycle. At a higher current density of 1.2 Ag
-1
, the reversible capacity 

of annealed V2O5 electrode can reach 128.5 mAhg
-1

, which is two times larger than that of 

pristine V2O5 electrode. Ultralong flexible morphology together with oxygen vacancies in the 

annealed V2O5 electrode is considered to be responsible for the enhanced lithium storage 

properties. 

 

Keywords: Vanadium pentoxide; Cathode materials; Oxygen vacancy; Ultralong nanobelts; 

Lithium ion batteries 
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1. Introduction  

Lithium-ion batteries (LIBs) have been widely used in various fields as the main 

important energy storage devices due to their advantages of high energy density, long cycling 

life, and environmental benignity [1-4]. Up till now, many efforts have been made to improve 

the battery performance with higher energy density and longer lifetime. Usually this can be 

achieved by optimizing the main components in a battery system, including electrode 

materials, electrolyte, and separator in a specific battery structure [5-9]. It is generally 

accepted that the overall performance of the battery is strongly dependent on the inherent 

electrochemical properties of electrode materials. Most of the current commercial LIBs 

employ lithium cobalt oxides as cathodes, which cannot meet the requirements of 

high-performance LIBs due to the limited theoretical capacity, the toxicity, high cost, and 

safety issues of lithium cobalt oxide materials. Consequently, alternative cathodes, e.g., 

LiNi1/3Mn1/3Co1/3O2 [10], LiMn2O4 [11,12], and LiMPO4 (M = Fe, Co, Mn, etc) [13-15], have 

been developed and proved to exhibit excellent lithium storage performances. 

The low cost, high abundance on earth, facile synthesis, and multiple chemical valence 

states, the layer-structured vanadium pentoxides (V2O5) have attracted much attention as a 

promising candidate for cathodes in LIBs [16-20]. Importantly, the theoretical capacity of 

V2O5 (294 mAhg
-1

 for the intercalation and deintercalation of two Li
+
 ions in the potential 

range of 2.0 - 4.0 V is considerably higher than the conventional cathodes, including LiFePO4 

(170 mAhg
-1

) and LiMn2O4 (148 mAhg
-1

) [21,22]. However, low rate capability and poor 

cycling life are hindering the practical applications of V2O5 cathode materials, which mainly 

come from the intrinsic low electrical conductivity and sluggish charge diffusion during 

cycling. A wide range of methods have been developed to solve the issues and to improve the 

lithium storage properties of V2O5 materials. For example, design and synthesis of micro- and 

nanostructures of V2O5 cathodes with optimized size, morphology, composition, and assembly 

can facilitate the efficient mass and charge transportations, and accommodate the volume 

changes during cycling [23-26]; combiningV2O5 electrodes with carbon nanotubes, graphene, 

or conducting polymers can improve the electrical conductivity and modify the chemical 



  

 

 4 

properties on the interface between electrode and electrolyte [19,27-31]. 

Defect engineering is a robust route to modify material behaviors and different 

physical/chemical properties [32-34]. Recently, this strategy has also been employed to 

anodes and cathodes for rechargeable batteries to improve the capacity, durability, or rate 

capability [35-37]. Taking metal oxide-based electrode materials as an example, the existence 

of oxygen vacancies leads to the delocalization of electron distribution and promotion of 

electron excitation, which are favorable for the conductivity improvement and charge 

transportation. In our previous works, facile approaches have been developed to controllably 

generate oxygen vacancies in metal oxide-based anodes, including laser irradiation treatment 

and chemical reduction in solution [38,39]. The results show that an optimized oxygen 

deficiency is important to achieve well-balanced electronic/ionic transport and thus boost the 

ion storage. The role of oxygen vacancies in electrochemical transitions has been studied for 

conventional cathode materials (LiNi1/3Mn1/3Co1/3O2, LiMn2O4, and LiMPO4) [40-42], and 

superior lithium storage properties of those cathode materials can be achieved by controlling 

the formation and distribution of oxygen vacancies. Nevertheless, less attention has been paid 

to investigate the oxygen vacancy engineering in V2O5 cathodes and their electrochemical 

properties [43]. 

In this work, we synthesize ultralong V2O5 nanobelts by using a facile hydrothermal 

oxidation method. The obtained V2O5 nanobelts are subjected to anneal in N2 atmosphere at 

elevated temperature. It is demonstrated that oxygen vacancies are generated in the annealed 

sample while the belt-like morphology and crystalline structure are preserved upon the 

thermal treatment, which are favorable for improving lithium storage properties. 

 

2. Experimental details 

2.1 Materials synthesis 

V2O5 powder and hydrogen peroxide solution (H2O2, 30 wt%) were purchased from 

Sinopharm Chemical Regent Co. Ltd. Ultralong V2O5 nanobelts were synthesized by a facile 

hydrothermal oxidation reaction. In a typical process, V2O5 powder (0.455 g) and deionized 
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water (37.5 mL) were mixed under vigorous magnetic stirring at room temperature, and then 

H2O2 (6.25 mL) was added and kept continuously stirred for 30 min. Finally a transparent 

orange solution was obtained. The resultant solution was transferred to a Teflon lined 

autoclave (50 mL) and kept in an oven at 205 
o
C for 3 days. The product was washed with 

anhydrous ethanol and deionized water several times. The sample was dried at 80 
o
C in 

vacuum for 6 h and then annealed at 400 
o
C for 1 h in N2 atmosphere. The as prepared 

samples and the annealed ones are denoted as p-V2O5 and a-V2O5 respectively. 

2.2 Materials characterization 

The morphology and chemical composition of the samples were studied by employing 

field-emission scanning electron microscopy (FESEM; Hitachi-S5500, 5 keV) equipped with 

an energy dispersive X-ray (EDX) system, and transmission electron microscopy (TEM; FEI, 

Tecnai G
2
 20, 200 keV; JEOL, JEM-2011, 200 keV). The surface composition and 

valence-state were determined by X-ray photoelectron spectroscopy (XPS, Thermo Fisher 

250XI), and the results were calibrated by referencing C1s at 284.6 eV. Crystallographic and 

phase information were acquired by using a Bruker Model D8 Advance X-ray powder 

diffractometer (XRD) with Cu-Kα irradiation (λ=1.5418 Å). 

2.3 Electrochemical measurements 

The working electrode slurry was prepared by dispersing V2O5 samples, carbon black 

and poly(vinylidene fluoride) (PVDF) binder in N-methylpyrrolidone with a weight ratio of 

70:20:10. The slurry was spread on aluminum foil disks and dried in a vacuum oven at 120 
o
C 

overnight prior to Swagelok-type cell assembly. Lithium foil was used as the counter and 

reference electrode, and 1.0 M LiPF6 in ethyl carbonate/dimethyl carbonate (1:1 v/v ratio) was 

used as the electrolyte. Cyclic voltammetry (CV; 2.0-4.0 V, 0.2 mV s
-1

) measurements were 

performed on a CHI660C electrochemical workstation. Galvanostatic charging/discharging 

tests were conducted at a constant current density of 0.3 A g
-1

. Rate performance was 

conducted at various current densities of 0.3, 0.6, 0.9, 1.2, and 0.3 A g
-1

, each for 10 cycles. 

The electrochemical impedance spectroscopy (EIS) measurements were collected at open 
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circuit voltage on an electrochemical impedance analyzer (Solartron 1260 + 1287). The 

frequency rang was 1 mHz - 100 kHz, and the amplification voltage was10 mV. 

 

3. Results and Discussion 

The initial ultralong V2O5 nanobelts (p-V2O5) were synthesized by a simple H2O2 

assisted hydrothermal reaction process. To form oxygen vacancies in the V2O5 nanobelts, the 

products were annealed in N2 atmosphere at an elevated temperature (a-V2O5). The 

crystallographic structure and phase purity of the samples were determined by XRD as shown 

in Fig. 1. For p-V2O5 sample (black pattern in Fig. 1), all diffraction peaks match well with 

the standard pattern of the orthorhombic-phase V2O5 (blue pattern in Fig. 1, JCPDS No. 

41-1426). No additional diffraction peaks are detected, suggesting a high phase purity of the 

samples. After thermal annealing, the a-V2O5 sample (red pattern in Fig. 1) shows similar 

diffraction patterns compared with that of p-V2O5 sample. No obvious changes of peak 

positions and intensities are observed in both samples, indicating the employed annealing 

does not alter the phase structure and crystallite size of V2O5 sample. 

The morphology of the samples was characterized by FESEM as shown in Fig. 2. Low 

and high magnification FESEM images of p-V2O5 sample (Fig. 2a, b) confirm the large scale 

synthesis of ultralong nanobelts with smooth surface. The length is in the order of several 

hundred micrometers, and the width is ranging from 20 to 40 nm. Typical EDX result shows 

only the existence of O and V elements in the sample, and quantitative analysis gives an 

average V to O atomic ratio of 30:70 (Fig. 2c), which is close to the theoretical value of 2:5. 

After thermal annealing at 400 
o
C in N2 atmosphere, the morphology of the nanobelts became 

more loosen, with a more dispersive width distribution ranging from 10 nm to 50 nm (Fig. 2d, 

e). Quantitative EDX analysis indicates that the average atomic ratio of V/O in a-V2O5 sample 

is 33:67 (Fig. 2f) suggesting the presence of oxygen deficiency in a-V2O5 nanobelts compared 

with p-V2O5 nanobelts. This can be further confirmed by XPS analysis as we will discuss 

below. Related results have also been reported in other metal oxides that are annealed in inert 

atmospheres. 
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More detailed structure characterizations of the p-V2O5 and a-V2O5 nanobelts were 

performed by TEM. Fig. 3a and b show typical TEM images of p-V2O5 nanobelt bundles and 

a single p-V2O5 nanobelt, which again confirm the thin and ultralong nanobelt morphology 

with a smooth surface. The lattice-resolved high resolution TEM (HRTEM) image taken from 

the edge of a single nanobelt (Fig. 3b) is shown in Fig. 3c. The interplanar distance of fringes 

is measured to be ~0.58 nm, which corresponds to the spacing of the (200) plane of 

orthorhombic-phase V2O5 (see the schematic illustration in Fig. 3d). Fast Fourier transform 

(FFT) is also performed as shown in the inset of Fig. 3c, and the FFT pattern is found to be 

identical to the entire part of the nanobelt, indicating the single crystalline nature of the 

ultralong V2O5 nanobelt. For the a-V2O5 samples, the belt-like morphology is preserved after 

the annealing treatment and the layer structure extends along the nanobelts (Fig. 3e-g). The 

d-spacing of annealed sample measured from HRTEM image is ~0.58 nm (Fig. 3h), which is 

the same as the pristine sample, further indicating no significant change of V2O5 crystal 

structure after N2 thermal treatment. It should be noticed that the crystalline quality on the 

nanobelt edge (Fig. 3g) is poorer than the center part (Fig. 3h), which may be attributed to the 

electron beam induced structural degradation during the TEM imaging [44]. 

XPS analysis was employed to study the change of surface electronic states and chemical 

composition for p-V2O5 and a-V2O5 nanobelts (with an average depth of ~5 nm). Fig. 4a and b 

show high-resolution XPS spectra of the V 2p regions. There is no obvious change in all peak 

positions of spectra. The binding energies of V 2p1/2 and V 2p3/2 for a-V2O5 and p-V2O5 were 

~525.4 eV and ~517.9 eV, respectively. The values are in good agreement with previously 

reported results [29]. Fig. 4c and d show the deconvoluted peaks of the O 1s regions by 

Gaussian–Lorentzian fitting after subtracting a linear background from the raw data. It is 

found that the O 1s peak of p-V2O5 nanobelts (Fig. 4d) can be best fitted by three components 

located at ~529.1, 530.8, and 531.9 eV. Those peaks are attributed to oxygen atoms in the 

lattice (OL), -OH group related species (or oxygen vacancies OV), and oxygen atoms in water 

molecule absorbed on the sample surfaces (OW) [45]. In contrast, two peaks corresponding to 

OL and OV can be fitted to O 1s spectrum for a-V2O5 sample (Fig. 4c). The disappearance of 
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OW peak can be attributed to the annealing treatment at elevated temperature. The relative 

intensity ratio of OV/OL of a-V2O5 (0.428) is higher than that of p-V2O5 (0.254), further 

indicating oxygen vacancies are generated by the annealing in N2 atmospheres.  

The ultralong belt-like morphology and modified surface electronic states in a-V2O5 

samples can provide more active sites and facilitate more efficient mass diffusion and ion 

transport, thus good lithium storage properties can be expected. The electrochemical 

properties of a-V2O5 and p-V2O5 samples were firstly studied by CV between 2.0 and 4.0 V 

(vs. Li
+
/Li) at a scan rate of 0.2 mV s

-1
. The representative CV curves are shown in Fig. 5, 

implying similar electrochemical characteristics for both samples. In the first cycle, three 

evident reduction peaks located at 3.3, 3.1, and 2.2 V are observed, indicating multistep 

reduction processes that correspond to the successive phase transformations from α-V2O5 to 

ε-Li0.5V2O5, ε-Li0.5V2O5 to δ-LiV2O5, and δ-LiV2O5 to γ-Li2V2O5, respectively. The following 

oxidation peaks at 2.5, 2.6, 3.3, and 3.5 V are ascribed to the Li deintercalation and the 

successive backward phase transformation. In the subsequent cycles, the CV curves are 

almost identical to the first cycle, indicating the gradual stabilization of V2O5 electrodes after 

the first cycle and good reversibility during the electrochemical reactions. The above 

processes can be summarized by the following equations [46]: 

α-V2O5 + 0.5Li
+
 + 0.5e

- 
↔ ε-Li0.5V2O5 (1) 

ε-Li0.5V2O5 + 0.5Li
+
 + 0.5e

- 
↔ δ-LiV2O5 (2) 

δ-LiV2O5 + 1Li
+
 + 0.5e

- 
↔ γ-Li2V2O5 (3) 

Besides the main redox peaks mentioned above, it is also interesting to find that there is a pair 

of minor redox peaks appearing ~3.57, 3.67 V and a shoulder peak located at 3.3 V in a-V2O5 

sample, while these peaks are suppressed in p-V2O5 sample. The additional redox peaks are 

associated with some structural changes, and the split peak might result from the introduction 

of oxygen vacancies in a-V2O5. Similar results have also been reported in metal (V [47] and 

Cu [48]) doped V2O5 nanostructures and V2O5/C@MWCNTs nanohybrid cathodes [49]. 

Fig. 6a and b show galvanostatic discharge and charge curves of a-V2O5 and p-V2O5 

electrodes in the first three cycles, which were evaluated at a current density of 0.3 Ag
-1
. The 
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discharge and charge processes show multiple redox plateaus in the studied potential window 

of 2.0 – 4.0 V, demonstrating the successive structural transformation (reactions (1)-(3)), 

which is in agreement with the CV analysis. The first discharge and charge capacities are 

206.4 and 189.9 mAhg
-1

 for the a-V2O5 electrode, while 209.2 and 234.3 mAhg
-1

 for p-V2O5 

electrode. In the subsequent cycles, the reversible capacities decrease and stabilize at 188 and 

197 mAhg
-1

 for a-V2O5 and p-V2O5 electrodes, respectively. Although the reversible capacity 

of a-V2O5 is slightly lower than p-V2O5 in the first three cycles, it shows better stability in the 

cycling test. Fig. 6c shows the comparison of cycling performance between the a-V2O5 and 

p-V2O5 electrodes at a current density of 0.3 Ag
-1

 up to 50 cycles. In the first nine cycles, the 

capacities obviously decrease. For example, for the electrodes of a-V2O5 and p-V2O5, the 

reversible capacities decrease from 205 and 208.1 to 179.8 and 183.6 mAhg
-1

. After 10 cycles, 

the capacity of p-V2O5 continuously decreases, while the a-V2O5 electrode shows a much 

more stable capacity. The initial capacity fading is related to the structural change of V2O5 

electrodes during cycling, which results in the reduction of the available active sites for 

lithium storage and thus increased electron polarization [50]. For a-V2O5 electrode with 

oxygen vacancies, the microstructures adjust dynamically that allows the activation of lithium 

ion diffusion [38]. Therefore, the a-V2O5 electrode shows a higher capacity than that of 

p-V2O5 electrode after the initial several cycles. The reversible capacities are 177.8 and 164.4 

mAhg
-1

 after 50 cycles for a-V2O5 and p-V2O5 electrodes, corresponding to 86.7% and 79% of 

the initial capacities and about 0.27% and 0.42% capacity loss per cycle. Conclusively, the 

a-V2O5 electrode exhibits not only a higher capacity, but also a better cycling performance 

than the p-V2O5 electrode. The rate capabilities of the two electrodes evaluated at different 

current densities are presented in Fig. 6d and e. When the current density increases from 0.3 

to 1.2 Ag
-1

, the capacities of p-V2O5 electrode decrease rapidly from 175.6 to 64.4 mAhg
-1

, 

while the a-V2O5 electrode delivers higher capacities at the same current densities. Especially 

at the highest current density of 1.2 Ag
-1

, the reversible capacity of a-V2O5 electrode can 

reach 128.5 mAhg
-1

, which is two times larger than that of p-V2O5 electrode. When the 

current density is settled back to 0.3 Ag
-1

, the reversible capacity can be regained to the initial 
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values. The results above demonstrate a superior rate performance of a-V2O5 electrodes 

compared with p-V2O5 electrodes in the studied current density range, especially at higher 

current densities. The better rate performance of a-V2O5 electrode is associated with oxygen 

vacancies, which can enhance the conductivity of the active materials, and accelerate the ion 

diffusion even at a high current density [38,39].  

The reversible capacity and rate capability of the present ultralong belt-like a-V2O5 

electrode is found to be higher than that of commercial V2O5 powder or nanoparticles (75 

mAhg
-1

 @0.17 A g
-1

 [51], 58 mAhg
-1

 @0.1 A g
-1

 [52]), indicating the unique advantage of the 

one-dimensional electrode morphology. However, it should be mentioned here that the 

absolute specific capacity of a-V2O5 electrodes is inferior to other reported V2O5 cathodes 

with controlled complex morphology, assembly, or chemical composition [53,54]. To 

quantitatively compare the effect of electrode treatments on lithium storage properties, we 

define a parameter r(i), which equals to the ratio of reversible capacity of modified V2O5 

electrodes via different strategies (morphology, assembly, composition, or defect engineering) 

to the pristine ones at a given current density of i. For example, the r(1.2 A g
-1

) value of 

oxygen vacancy engineering is 200% (128.5/64.4). This value is obvious higher than that of 

controlling morphology, assembly, or composition, such as yolk-shelled V2O5 microspheres 

(140%, 0.3 A g
-1

) [16], V2O5@carbon nanotubes (176%, 0.3 A g
-1

) [19], V2O5 nanowires and 

reduced graphene oxide composites (150%, 0.6 A g
-1

) [46], V doped V2O5 nanoflakes (127%, 

1.0 A g
-1

) [47], and Cu doped V2O5 flowers (157%, 0.9 A g
-1

) [48]. Our results highlight the 

potential applications of the oxygen vacancy engineering in improving the electrochemical 

performance of V2O5 cathodes. It is anticipated that better lithium storage properties can be 

achieved in the V2O5 cathodes with oxygen vacancies by combining the existing strategies 

together. 

Fig. 6f displays the Nyquist plots of a-V2O5 and p-V2O5 electrodes after 50 cycling tests. 

The plots consist of an intercept at high-frequency, a semicircle diameter, and a linear plot in 

low-frequency range, which are associated with the electrical resistance of the electrolyte (Re), 

the charge-transfer resistance (Rct), and the Li
+
 ion diffusion in the electrodes (Warburg 
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impedance, Zw), respectively [53]. The components can be determined by modeling AC 

impendence spectra using an equivalent circuit as shown in the inset of Fig. 6f. It is found that 

the simulated Rct value for a-V2O5 electrode (81 Ω) is smaller than that for p-V2O5 electrode 

(117 Ω), indicating a more efficient transportation of lithium ions and a more sufficient 

utilization of the electrode in the a-V2O5 sample. In addition, the morphology of the a-V2O5 

and p-V2O5 electrodes was investigated by TEM as shown in Fig. 7. Both samples maintain 

the initial belt-like morphology, demonstrating the stability during cycling test.  

Based on the above results, the improved lithium storage properties of a-V2O5 can be 

attributed to the synergistic effects of ultralong flexible morphology and oxygen vacancies 

generation by the annealing treatment. First, the existence of oxygen vacancies improves the 

intrinsic conductivity and facilitates the efficient usage of each active nanostructure, which 

can improve the charge transportation and thus the rate performance. Second, ultralong 

nanobelts provide enough space to accommodate the local volume change upon 

charge/discharge cycling, thus improving the cycling stability. Third, the nanobelts with 

one-dimensional morphology possess more active sites to store lithium ions, increasing the 

specific capacity in the active materials. 

 

4. Conclusions 

In this work, we report a facile method to synthesize and modify ultralong V2O5 

nanobelts by a hydrothermal oxidation method and subsequent thermal annealing in N2 

atmosphere. Structure and composition characterizations show that oxygen vacancies are 

generated after the heat treatment. The ultralong flexible morphology and oxygen vacancies 

improve the intrinsic conductivity and facilitate an efficient usage of each active 

nanostructure. When evaluated as cathode materials for LIBs, the a-V2O5 sample shows better 

lithium storage properties compared to the p-V2O5 sample. Specifically, the a-V2O5 nanobelts 

possess a reversible capacity of 177.8 mAhg
-1 

after 50 cycles at a current density of 0.3 Ag
-1

. 

At a higher current density of 1.2 Ag
-1

, a reversible capacity of 128.5 mAhg
-1 

can be achieved. 

We anticipate that the lithium storage properties of the ultralong V2O5 nanobelt electrodes can 
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be further improved by optimizing annealing conditions and combining other strategies, such 

as morphology and composition engineering that have been explored before. 
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Figures captions 

Fig. 1. XRD patterns of pristine V2O5 nanobelts (p-V2O5, black) and annealed V2O5 nanobelts 

treated by N2 at 400 
o
C (a-V2O5, red). The standard diffraction of orthorhombic-phase V2O5 is 

also shown for comparison (JCPDS No. 41-1426, blue). 

Fig. 2. (a, d) Low-, (b, e) high- magnification FESEM images, and (c, f) EDX analysis of 

V2O5 samples: (a-c) p-V2O5 nanobelts; (d-f) a-V2O5 nanobelts. 

Fig. 3. TEM and HRTEM images of V2O5 samples: (a-c) p-V2O5 nanobelts; (e-h) a-V2O5 

nanobelts; (d) crystal structure of orthorhombic-phase V2O5; insets of c, d are the FFT patterns 

of the HRTEM images. 

Fig. 4. High-resolution XPS spectra of (a, c) a-V2O5 and (b, d) p-V2O5 samples (a, b) V 2p 

region, (c, d) O 1s region. 

Fig. 5. CV curves of (a) a-V2O5 and (b) p-V2O5 electrodes of the first three cycles. The 

potential window and scan rate are 2.0 - 4.0 V (vs. Li
+
/Li) and 0.2 mVs

-1
, respectively. 

Fig. 6. Galvanostatic charge/discharge curves of (a) a-V2O5
 
and (b) p-V2O5

 
electrodes for the 

first three cycles. The potential window and current density are 2.0 - 4.0 V (vs. Li
+
/Li) and 0.3 

A g
-1
, respectively. (c) Comparison of the cycling performance of p-V2O5

 
(black) and a-V2O5 

(red) electrodes for 50 cycles; Rate capability of (d) a-V2O5
 
and (e) p-V2O5

 
electrodes at 

different current densities between 0.3 A g
-1
 and 1.2 A g

-1
; (f) EIS Nyquist plot of the p-V2O5

 

(black) and a-V2O5 (red) electrodes after 50 discharge/charge cycles. The raw impedance data 

can be best fitted with the inset equivalent electrical circuit, where Re is the electrolyte 

resistance, Rct is the charge-transfer resistance, Zw is the Warburg impedance, and CPE is the 

constant phase-angle element, respectively. 

Fig. 7. TEM images of (a) a-V2O5 and (b) p-V2O5 electrodes after 50 discharge/charge cycles. 
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Graphical Abstract 

 

Annealing in N2 atmosphere allows for the generation of oxygen vacancies in 

ultralong V2O5 nanobelts, which show improved lithium storage properties compared 

to the pristine V2O5 nanobelts. 

 

 

 

 

 


