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Synthesis of Mg doped ZnO with hexagonal shape by hydrothermal method
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ZnO is a semiconductor that has been extensively studied due to the high surface-to-volume ratio,
intrinsic properties and beneficial physico-chemical properties as a nanostructured material where one of
its applications is as biosensors [1]. Also, it has several applications in many fields, such as gas sensors,
catalyst, LED, solar cells, and others. ZnO has been doped with various elements such as Mg, Cd, and
Fe, in order to improve its optical and electrical properties [2]. Also, it is possible to tune the band gap
of ZnMgO [3]. In this work we explore the possibility of Mg doped ZnO from a mixture of molar ratio
Zn/Mg of 1:1 and control the size and morphology of the microstructures using hydrothermal treatment.

The synthesis of Mg doped ZnO was done from a mixture of Zn(NO3),*6H,O (Aldrich, 98%) and
Mg(NO3),6H,0O (Aldrich, 99%) in a molar ratio Zn/Mg of 1:1 and then was prepared an aqueous
solution of 0.4 M of 100 ml of this mixture which was vigorous stirring and heated at fixed temperature
of 70 °C. Once the solution reached the 70 °C, 100 ml of the aqueous solution 0.8 M of NaOH (Aldrich,
98+%) was added drop by drop. Afterwards, the solution was transferred into a 45 mL Teflon lined
stainless steel autoclave, which was sealed and maintained at 100, 160 °C for 24 hr; a third sample was
prepared by using one sample treated at 100 °C for 24 hr and then it was treated at 160 °C for other 24
hr. Finally, the product was centrifuged and washed with distilled water (18 MQ cm) and ethanol (50:50
v/v) to remove the nitrates and sodium ions. The particles were dried at 40° C for 24 hr. The powder
were analyzed by X ray Diffraction (XRD); the morphologies and microstructures were investigated
using scanning electron microscopy (SEM), equipped with energy dispersive spectroscopy (EDS).

Scanning Electron Microscopy analysis shows the morphologies. Figure 1a shows hexagonal prism well
defined with a size around of 200 nm of diameter and high around 300 nm with some small hexagons
planes with sizes around 100 nm. Figure 1b shows a mixture of sizes of hexagons flakes with sizes
around 100 nm to 300 nm maximum and finally figure 1c shows hexagonal flakes around 100 nm for
small flakes and 300 nm for big flakes.

Energy dispersive spectroscopy analysis was conducted for the Mg doped ZnO nanostructures. EDS was
used to get the composition of the Mg doped ZnO. Fig. 2a is the EDS spectrum of Mg-doped ZnO
obtained when nZn/nMg is 40:40 (mmol:mmol) treated at 100°C, which gives the peaks of O, Mg and
Zn. Their corresponding contents (atomic percent) are 60.04%, 14.12% and 25.84%, respectively. When
is treated at 160° C (Fig. 2b), the EDS spectrum also shows the peaks of O, Mg and Zn, and their
corresponding contents (atomic percent) are 60.08%, 16.41% and 23.51%, respectively. The third
spectrum (Fig. 2¢) of Mg doped ZnO obtained for a sample treated at 100 °C for 24 hr then it was treated
at 160° C for 24 hr, which gives the peaks of O, Mg and Zn. Their corresponding contents (atomic
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percent) are 62.32%, 17.05% and 20.63%, respectively. EDS analysis shows that samples consist of Zn,
O and Mg, which gives an evidence for the successful incorporation of Mg elements into ZnO
nanostructures.
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Figure 1. FESEM images of Mg doped ZnO nanostructures with different temperatures of
hydrothermal treatment. a) 100 °C for 24 hr., b) 160 °C for 24 hr., and c) 100 °C for 24 hr. plus 160 °C

for 24 hr.
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Figure 2. EDS images of Mg doped ZnO nanostructures with different temperatures of hydrothermal
treatment. a) 100 °C for 24 hr., b) 160 °C for 24 hr., and c) 100 °C for 24 hr. plus 160 °C for 24 hr.
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