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Optoelectronic properties of ZnO nanorods fabricated by
hydrothermal decomposition and its applications in
organic/inorganic electroluminescence heterostructure”

Huang Jin-Zhao' Li Shi-Shuai Feng Xiu-Peng
(School of Science, University of Jinan, Jinan 250022, China)

(Received 26 September 2009 ; revised manuscript received 9 November 2009 )

Abstract

The ZnO nanorods, primarily aligned perpendicular to the substrate, have been fabricated by hydrothermal
decomposition. The scanning electron microscopy and photoluminescence method were used to characterize their
morphology and optical properties, respectively. The field emission properties were also studied. The results indicate that
the ZnO nanorods present good morphology, structure and good field emission property. The on-set field is 2. 8 V/pm at
a current density of 1 wA/cm’. The emission current density can reach 0. 67 mA/cm” at 6.4 V/um. The field emission
enhancement factor is 3660. Fluctuation of the current density is less than 25% at4.5 V/pum for 5 hours. In the organic/
inorganic electroluminescence heterostructure, with the ZnO nanorods as the electron transport layer and the m-MTDATA
(4,4', 4"ris { N, ( 3-methylphenyl ) -N-phenylamino | -triphenylamine ) as the hole transport layer, the ultra-violet
emission of ZnO nanorods was obtained with a 40 nm blue-shift compared with the photoluminescence of the ZnO

nanorods.

Keywords: ZnO nanorods, field emission, hydrothermal decomposition, organic/inorganic electroluminescence heterostructure

PACC: 8116, 7860F, 7280L

# Project supported by the Doctoral Foundation of University of Jinan ( Grant No. XBS0845), the Key Laboratory of Luminescence and Optical
Information, Beijing Jiaotong University, Ministry of Education, China ( Grant No. 2010L0101 ) the Natural Science Foundation of Shandong
Province, China ( Grant Nos. Y2008A21, SZR0704 ), the Scientific Research Foundation of the Education Department of Shandong Province,
China ( Grant No. JO8LI12).

t E-mail ; jzhuangjz@ hotmail. com



