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Preparation of Nano Zinc Oxides by Using Gemini Surfactant as Template
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Abstract: Nano zinc oxides were prepared by direct precipitation method and hydrothermal synthesis method
with zinc nitrate hexahydrate and sodium hydroxide as the principal raw materials, gemini surfactant 1,4-n-
butane bis (dimethyl hexadecyl ammonium bromide) as the template. The crystal structure and morphology of
zinc oxides were characterized by X-ray diffraction and scanning electron microscopy, respectively. The results
show that the wurtzite structural nano zinc oxides are obtained by both the two methods. The addition of gemini
surfactant, the composition of the solvent and the alkalinity of the system have effects on the morphology of nano
zinc oxides. Using gemini surfactant as the template, flaky and needly petals oxides were obtained by using
direct precipitation and hydrothermal method, respectively. However, the morphology of zinc oxides change
from flower-like to globular as the concentration of alcohol solution increasing by using gemini surfactant in the
hydrothermal method, and the needle - shape zinc oxides are corroded and the number of the needly petals
decreases with the enhancement of the system alkalinity.
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Fig. 1 Synthetic route of 16-4-16
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Fig. 2 XRD pattern of nano ZnO prepared by direct

precipitation method
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Fig. 3 SEM images of nano ZnO prepared by direct precipitation method (A) without any template,
(B) with sodium citrate and (C-D)16-4-16 as the template
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Fig. 4 SEM images of nano ZnO prepared by hydrothermal synthesis method without any template
(A) and with 16-4-16 as template (B)
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Fig. 5 SEM images of nano ZnO prepared by hydrothermal synthesis method
(A and B) at the molar ratio of [OH ]/[Zn*]=10/1 with volume fraction of 66.7 % ethanol as the solvent; (C and D) at the molar
ratio of [OH™]/[Zn**]=10/1 with pure ethanol as the solvent
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Fig. 6 SEM images of nano ZnO prepared by hydrothermal synthesis method with volume fraction of 66.7 % ethanol as the solvent
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