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Introduction

zinc

ZnO is very promising for applications in optical
devices such as light-emitting diodes and laser diodes
with high efficiency, covering blue and ultraviolet
ranges, due to its wide band gap of 3.37 eV and large
exciton binding energy of 60 meV [1,2]. The large
exciton binding energy facilitates low-threshold
stimulated emission in ZnO via excitonic recombination,
which is a more efficient radiative process than an
electron-hole plasma process. Efficient lasing action
through excitonic recombination at room temperature
has been reported in both ZnO thin films and
nanostructures [3-5]. In addition, significant efforts for
realization of high-sensitivity nanoscale chemical
sensors using ZnO nanostructures have been made [6-8].
During the past several years, various methods have
been developed for the synthesis of oriented arrays of
ZnO nanorods and nanowires, including vapor–liquid–
solid (VLS) [9], metal–organic chemical vapor
deposition (MOCVD) [10], template-assisted [11], and
solution method [12].
In this paper, we describe the wet chemical method of
ZnO nanorods arrays under concentration of precursors.
And We try to study suitable ZnO nanorods growth
condition to apply to a organic-inorganic hybrid solar
cell. We demonstrate that the concentration of
precursors have influence on the morphology and optical
properties, growth density and its distribution of the
arrayed ZnO nanorods can be effectively controlled by
using suitable conditions.

hexamethylentetramine while keeping their volume ratio
at 1:1. ZnO nanorods were grown in 250mL of 0.025M~
0.5M aqueous solution of Zn(NO3)2∙6H2O and HMT in

nitrate

hexahydrate

with

beaker on hot plate and heated 95℃. After washing
several times with de-ionized water and drying at 100℃
on hot plate. To characterize the ZnO nanorods, field
emission scanning electron microscope (FE-SEM) were
used to investigate the surface morphology of the
sample. The optical properties were obtained by UV-Vis
spectroscopy.
Results and Discussion

Experimental
The substrate used in our experiment included indium
tin oxide (ITO) glass and ITO PES. In our experiment
procesure, a substrate was coated with a droplet of
0.01M zinc acetate dehydrate[Zn(CH3COO)2∙6H2O]

Fig. 1 SEM images of ZnO nanorods grown on ITO
glass with different concentration of precursors.

aqueous solution, and blown N2 gas and then annealed at
100℃ for 10min. This coating step is repeated 5 times
to get high seed density.
Then the precursor solutions were prepared by mixing

Fig.1 is the FE-SEM photograph which observed the
ZnO nanorod surface and section morpology to various
concentration of precursors. While concentration of

precursors increases, nanorod diameters increased a little.
ZnO nanorod having comparatively uniform size was
grown by the density of low 0.025M and 0.05M, we
were able to observe nanorods of an irregular morpology
by the comparatively high density from 0.075M to 0.5M.
For such a reason, Vayssieres [13] reported the formation of ZnO microrods on unmodified substrates and
found that the width of ZnO rods can be reduced from
1–2 mm to100–200 nm by lowering the overall
concentration of the reactant while keeping the ratio of
Zn2+ to amine constant at 1:1 [14]. Since the substrates
used in our work were premodified with ZnO
nanoparticles and the nanoparticles have a great
influence on the diameter of the ZnO rods, it is
necessary to investigate the effects of precursor
concentration on the size of ZnO nanorods grown on
modified substrates.

Fig. 2

UV-Vis spectroscopy of the ZnO nanorods

grown on ITO glass with different concentration of
precursors.

Fig.2 is an UV-Vis spectroscopy graph to examine an
optical characteristic of ZnO nanorod grown with
different concentration of precursors. Strong peak
appears in ultraviolet ray area, and very weak peak
appears in visible ray area.
Conclusion
In summary, we studied it for a structural optical
characteristic of ZnO nanorod by concentration of
precursors. It has been demonstrated that the
concentration of precursors have a influence on ordering
of ZnO nanorod arrays. The substrate annealing is
crucial for the improvement of alighment ordering of
ZnO nanorod arrays. The concentration of precursors
can influence the nanorod size to some extent.
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