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Synthesis of 3D Nanostructured Flower-like ZnO Architecture on ZnO
Thin-film by Hydrothermal Process
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Abstract

Recently, the control of size, morphology and dimensionality in inorganic materials has been rapidly

developed into a promising field in materials chemistry. 3D nanostructured flower-like ZnO architecture

with different size and shapes have been simply synthesized by hydrothermal process, using zinc

acetate and ammonium hydroxide as reactants. In this study, the ZnO thin—films were deposited by RF

magnetron sputtering in other to get high adhesion and uniformity of 3D nanostructured flower-like

7ZnO architecture on a SiO; substrate. The XRD patterns identified that the obtained the nanocrystallized

ZnO architecture exhibited a wurtzite

structure. SEM images illustrated that the flower-like ZnO

bundles consisted of flower-like or chestnut bur, which were characterized by polycrystalline and (002)

preferential orientation.
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Table 1. Conditions of RF sputtering.

Undoped ZnO(99.99 %)

RF 2362 27,

Target

Substrate temperature R.T.

Base pressure ~ 2.5 x 10% Torr

Working pressure 5mTorr
Ar/ O, gas ratio 80/20
RF power 120W

Deposition time 10 min (200nm)

Target-substrate distance 7 cm

(002)

Ar:0,=80:20

Intensity (Arb. units)

30 45 60 75

26 (deg.)
23 1. 7n0 whee] X A 34 A,
Fig. 1. XRD pattern of ZnO film on Si wafer.
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Fig. 2. SEM photos of ZnO thin film.
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Fig. 3. XRD patterns of 3D nanostructured
flower-like ZnO architectures on a SiO2

substrate.
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Fig. 5. SEM photos of 3D nanostructured
flower-like ~ ZnO  architecture  with

ununiform surface appearance.
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Fig. 6. SEM photos of 3D nanostructured
flower-like ZnO architecture on ZnO
buffer layer.
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