
Electronic Supporting Information (ESI) for

Graphene oxide assisted spontaneous growth of V2O5 nanowires at room temperature

Minoh Lee,a† Won G. Hong,b† Hu Young Jeong,c Suresh Kannan Balasingam,d Zonghoon Lee,c Sung-Jin 
Chang,e Byung Hoon Kim,*f and Yongseok Jun*g

20XX, Accepted Xth XXXXXXXXX 20XX
DOI: 10.1039/b000000x
a Department of Chemical Engineering, Ulsan National Institute of Science and Technology (UNIST), Ulsan 
689-798, Republic of Korea.
b Division of Materials Science, Korea Basic Science Institute, Daejeon 305-333, Republic of Korea.
c School of Materials Science and Engineering, Ulsan National Institute of Science and Technology (UNIST), 
Ulsan 689-798, Republic of Korea.
d Department of Chemistry, Ulsan National Institute of Science and Technology (UNIST), Ulsan 689-798, 
Republic of Korea.
e Department of Chemistry, Chung-Ang University, Seoul 156-756, Republic of Korea.
f Department of Physics, Incheon National University, Incheon 406-772, Republic of Korea.
Tel: 032-835-8229; E-mail: kbh37@incheon.ac.kr
g Department of Materials Chemistry & Engineering, Konkuk University, Seoul 143-701, Republic of Korea.
Tel: 02-450-0440; E-mail: yjun@konkuk.ac.kr
 These authors contributed equally to this work.

Figure S1. C1s XPS spectra for (a) GO and G-VONs mixed after (b) 1day, and (c) 8weeks. 
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Figure S2. (a) V2p2/3 XPS spectra for VO, (b) G-VONs mixed after 1day, and (c) 8 weeks.



 

Figure S3. (a) Comparison of I-V characteristics between single G-VONs and VONs at room temperature. (b) 

AFM image of the device for the I-V characteristics of VONs.



Figure S4. (a) The specific capacity of G-VONs at a current density of 40 mA/g. (b) The rate capability of 

G-VONs as a function of the current density. (c) The cyclability of G-VONs at current density of 800 

mA/g with coulombic efficiency of 98% after 100 cycles. (d) The rate capability with various current 

densities for five cycles. Black filled circles and red circles represent the capacities for discharging and 

charging processes, respectively. 

To characterize the electrochemical performance of the G-VONs, we measured the specific capacity and 

rate capability. Figure S4 (a) shows the charge/discharge curves of G-VONs treated at 300 ºC at a current 

density of 40 mA/g. The specific capacity of the second discharge profile is 260 mAh/g. This value is 

comparable or larger than those of the previous reports.S1-S4

In the case of the rate capability after five cycles, as the current density increased from 0.1 C to 5.0 C (1.0 

C of current density is 400 mA/g), the specific capacity decreased from 234 to 135 mAh/g as shown in Fig. 

S4(b). Although the capacity is reduced as the current density increases, it is important to note that the 

high specific capacity of ~ 84 mAh/g even at the current density of 800 mA/g with a coulombic efficiency 

of 98 % is maintained after 100 cycles (Fig. S4(c)). Furthermore, the specific capacity of 98 mAh/g is 

retained at the current density of 2000 mA/g (Fig. S4(d)). This indicates that G-VONs can be a candidate 

as an energy-storage material in applications such as rechargeable Li-ion batteries.



S1. H. Zhao, L. Pan, S. Xing, J. Luo and J. Xu, J. Power Sources, 2013, 222, 21-31.
S2. J. W. Lee, S. Y. Lim, H. M. Jeong, T. H. Hwang, J. K. Kang and J. W. Choi, Energy Environ. Sci., 

2012, 5, 9889-9894.
S3. Y. Qian, A. Vu, W. Smyrl and A. Stein, J. Electrochem. Soc., 2012, 159, A1135-A1140.
S4. S. L. Chou, J. Z. Wang, J. Z. Sun, D. Wexler, M. Forsyth, H. K. Liu, D. R. MacFarlane and S. X. Dou, 

Chem. Mater., 2008, 20, 7044-7051.


