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Zinc oxide (ZnO) is an important multifunctional semicoi
It has a stable wurtzite structure with lattice spacing of
has attracted much research interest due to its ui
electronic and optoelectronic properties

Many methods have been used to prepare the Zn
nanostructures with different morphologies includin
whiskers, nanocrystals, nanobelts and other superstru
class of nanoscale building blocks that have been used t
lasers, photodetectors, field emitters, acoustic and sl
sensors, piezoelectric transducers and actuators, solar

#* There are several methods to synthesize ZnO nano
process catalyst free (vapour-solid process / VS) or
process / VLS), epitaxial electrodeposition (ED), sol-g
metal-organic chemical vapour deposition (MOCVD), p!
chemical methods and hydrothermal methods [1,7]

Low temperature hydrothermal synthesis (at 95 °C or
popular for environmental reasons, since water is used
This method is also more convenient and economic for |
ZnO nanowire/nanorod arrays compared to VLS,
sophisticated equipment and rigorous conditions (such a:
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» The aim of this work is firstly to synthesize
method and secondly to investigate the infl
polyethyleneglycole (PEG) and the reaction time
morphology / dimensions and structure of the fi
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RESULTS AND DISCUSSION

The Raw materials and conditions for the hydrothermal
presented in Table 1.

Table 1. Raw materials and conditions for the hydrothermal

According to literature [5] the growth unit of ZnO crystal
mechanism of ZnO crystallite under hydrothermal condi
growth unit :

Zn?* +40H" :Zr(0-|)f(
and proceeds with the incorporation of growth unit into ¢
oxolation reaction under supersaturation condition :

Z0(OH); +Zn{OH); =ZnO(OH): +H,0

Finally, when the size of the clusters Zr%:a%ﬂ‘ OH@-
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“critical nucleus”, ZnO powders are precipitat

For the quantification of the unreacted Zn contained i

from the autoclave after the completion of the reactiol

incumbent solution is volumetric measured and 1 mL of

water to form a diluted solution of 250 mL, and the

measured with Atomic Absorption Spectroscopy (AAS).

whereas the amount of Zn in the incumbent solution

difference corresponds to the percentage of reacted Zi
approximately between 90 and 96 % w/w.

Table 2. Amount of Zn containing in t
determined by AAS and amount of reacted Z
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1-8), the final products show a growing behaviour along the
it or flowerlike / starlike rods, either ending with regular
yramid

M Material 1Z-1 (Image 1) consists of mainly
amorphous material and very few single rods or
rods in branched structures deposited on it

M The material received after 3 h $Ima$e 2/ 1Z-3)
consists of a) single rods, b) few flowerlike or
starlike branched structures and c) amorphous
material covered with a and b

1 Most rods of this material, either alone or branched
have ends with regular hexagonal pyramid
structure

M 1In the material 52-1 (Image 7) there are a)
single rods, b) many flowerlike or starlike
branched structures, c) some amorphous
material covered with a) and b) forms

M1t is characteristic for this material that the
rods, branched or not, have ends with regular

ot hexagonal prism structure

ists of a)
branched
aterial

or not,

-

image 4. 22-3
of a) single rods, b) few flowerlike or starlike branched
riented whiskers

3 h (Image 4 / 2Z-3) or 20 h (Image 5 / 2Z-20) give similar
lowerlike or starlike branched structures

A The material 9Z-1 (Image 8) consists of a) single
rods, b) flowerlike or starlike branched structures
and c) some amorphous material covered with a)
and b) forms. The rods, branched or not have
ends with regular hexagonal pyramid structure.

#All diffraction peaks can be indexed
and corresponded to the known
wurtzite-structured (hexagonal) ZnO,
with lattice constants a and c in
agreement with that of literature

#Correlating the X ray diffraction
| patterns of all materials, the material
4Z-1 exhibit more amorphous than
crystalline structure

s of materials (a)

firmed by SEM images concluding that material 4Z-1 has
diffractograms of materials 2Z-1, 2z-3, 2Z-20 and 92-1

of flowerlike or starlike structures (5Z-1) has a variety of
observed from its diffractogram

LUSTONS

e, the amorphous regions are decreased and more rods,
gular hexagonal pyramid structure are formed and their
son between 1Z-1 and 1Z-3)

EG, the amorphous regions are further reduced and many
ctures are formed, which have ends with regular hexagonal
en 1Z-1 and 5Z-1)

47-1) leads to very few single or branched rods and much of
ter is necessary to be used in the initial solution for the
between 1Z-1 and 4Z-1)
ased amount of water, without ethanol (materials 22-1, 2Z-
tion of nanostructured material without amorphous regions,

nched, forming flowerlike or starlike structures with ends of

icture. Under these conditions, ZnO nanostructures are
ne hour, and extended time does not contribute to any

his group of materials (second group, materials 2zZ-1, 2Z-3,
group (1z-1, 1z-3, 5Z-1, 4Z-1), it is observed that the

the second group

very high, not all products are in crystalline nanostructure

s and in X ray diffraction patterns
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