Pis’ma v ZhETF, vol. 108, iss. 2, pp. 97 – 98 © 2018 July 25

Synthesis and growth mechanism of ultra-long ZnO nanocombs and nanobelts on Cu substrate

Y. Xu^{+∗}, M. Luo^{×1)}, K. Yu^∘, P. Zhou^+, W. Zhang^+

+School of Microelectronic of Fudan University, 200433 Shanghai, China

∗Department of Electronic Engineering, Shang Hai Jian Qiao College, 201306 Shanghai, China

×Department of Physics, Shanghai Second Polytechnic University, 201209 Shanghai, China

∘Ministry of Education and Department of Electronic Engineering, East China Normal University, 200241 Shanghai, China

Submitted 3 May 2018 Resubmitted 8 June 2018

DOI: 10.1134/S0370274X18140059

Due to the successful preparation of macro-scale carbon nanotubes which can be applied in electronics and mechanics, researchers have a big interest in the synthesis and application of macrostructures whose properties will promote the development of new technology. So far, some ZnO nanostructures with different appearance such as ultra-long nanorods, ultra-long dendrites, ultra-long nanocombs, ultra-long nanobelts, and microbrushes have been successfully reported. Nevertheless, these ultra-long ZnO nanostructures are often grown on quartz boat, they must be stripped and adhered to the substrate for scanning electron microscopy (SEM) characterization and electron field emission testing, which has an effect on the application of ultra-long ZnO nanostructures. Therefore, the preparation of ultra-long ZnO nanostructures on the substrate has become a major challenge.

This paper describes how ultra-long ZnO nanocombs and nanobelts were synthesized on Cu substrate for the first time, and their length are about several hundred micrometers to one millimeter, which can be seen in Fig. 1a, b. As shown in Figure 1c, a little peak of Cu was detected in the spectrum, as the products have a little amount of Cu, Cu is the nucleation site and catalyst during the growth of ZnO nanostructures. The growth mechanism of the ultra-long ZnO nanostructures can be interpreted by the Fig. 1d clearly. These ZnO ultralong nanostructures will be of great value in electrical devices.

Full text of the paper is published in JETP Letters journal. DOI: 10.1134/S0021364018140011

1. P. Yang, H. Yan, and S. Mao, Adv. Funct. Mater. 12, 323 (2010)

1)e-mail: luomin@sspu.edu.cn

Fig. 1. (a) – Low magnification SEM images of utra-long ZnO nanocombs. (b) – Low magnification SEM images of utra-long ZnO nanobelts

2. J. Y. Lao, J. Y. Huang, and D. Z. Wang, Nano Lett. 3, 235 (2011).

3. R. Yousefi, Crystengcomm. 17, 2698 (2015).

7 Письма в ЖЭТФ том 108 вып. 1 – 2 2018 97

98 Y. Xu, M. Luo, K. Yu, P. Zhou, W. Zhang

Fig. 1. (Color online) (c) – The X-ray diffraction (XRD) patterns of ultra-long ZnO nanobelts. (d) – The growth mechanism for the nanobelts

4. Y. Qiu, K. Yan, H. Deng, and S. Yang, Nano Lett. 12, 407 (2012).

5. R. Dalvand, S. Mahmud, J. Rouhi, and C. H. R. Ooi, Mater. Lett. 146, 65 (2015).

6. W. L. Ong, S. Natarajan, B. Kloostra, and G. W. Ho, Nanoscale 5, 5568 (2013).

7. K. N. Devi, W. J. Singh, and K. J. Singh, J. Mater. Sci.

Mater. Electron. 28, 8211 (2017).

8. R. K. Sonker, S. R. Sabhajeet, and S. Singh, Mater. Lett.

152, 189 (2015).

9. J. Y. Park, S. W. Choi, and K. Asokan, J. Am. Ceram.

Soc. 93, 3190 (2010).

10. L. X. Zhang, M. J. O’Connell, and S. K. Doorn, Nat.

Mater. 3, 673 (2004).

11. M. J. Bronikowski, Carbon 107, 297 (2016). 12. N. Zhang, K. Yu, L. J. Li, and Z. Q. Zhu, Appl. Surf.

Sci. 254, 5736 (2008).

13. N. Zhang, K. Yu, Q. Li, Z. Q. Zhu, and Q. Wan, J. Appl.

Phys. 103, 104305 (2008).

14. K. Yu, Q. Zhang, J. Wu, L. Li, Y. Xu, S. Huang, and Z. Q. Zhu, Nano Res. 1, 221 (2008).

15. N. Zhang, K. Yu, Q. Li, C. Q. Song, L. Zhu, and Z. Q. Zhu, Mater. Lett. 121, 231 (2014).

16. Y. E. Xu, M. Luo, and K. Yu, JETP Lett. 105, 1 (2017). 17. Z. L. Wang, X. Y. Kong, and J. M. Zuo, Phys. Rev. Lett.

91, 185502 (2003).

18. W. Y. Yang, Z. P. Xie, H. Z. Miao, L. G. Zhang, and L. N. An, J. Phys. Chem. B 110, 3969 (2006).

19. C. S. Lao, P. X. Gao, R. S. Yang, Y. Zhang, Y. Dai, and Z. L. Wang, Chem. Phys. Lett. 417, 359 (2005).

20. G. Z. Shen, Y. Bando, D. Chen, B. D. Liu, C. Y. Zhi, and D. Golberg, J. Phys. Chem. B 110, 3973 (2006).

21. Y. S. Lim, J. W. Park, S. T. Hong, and J. Kim, Mater.

Sci. Eng. B 129, 100 (2006).

Письма в ЖЭТФ том 108 вып. 1 – 2 2018