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ZnO@Eu203 Core/Shell type system from modified Pechini Route
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Core/shell type systems include materials that when encapsulated with metals, inorganic solids
or biomolecules, tend to form compounds with specific properties. The coated nanomaterials
have become an important area of research due to their potential use in various fields such as
catalysis, industry and biomedicine. Zinc oxide, a type Il-1V semiconductor with direct band
gap of 3.37 eV, at the nanoscale has shown great interest due to its low cost and its wide range
of applications such as solar cells, sensors, laser diodes!. This work reports on the use of Pechini
modified route to prepare nanostructured ZnO covered by Eu.Oz in order to provide core@shell
type systems combining the zinc oxide semiconductor features and europium oxide
optoelectronic ones. The coating process was performed with the dissolution of Eu203 (2% em
mol com relacdo a Zn) in nitric acid with pH control and mechanical stirring and then the
addition of citric acid and sorbitol; to this mixture the ZnO nanoparticles prepared by modified
Pechini method 22 were added and kept under stirring for 5 h. After that, particles were isolated,
washed and calcined at 750 °C for 2 h. X-ray diffraction pattern of the prepared sample ensures
that both zinc and europium oxides phases are present, and photoluminescent spectrum showed
the expected Eu(lll) set of transitions in the red. High resolution transmission electron
microscopy images of the prepared sample, for instance, allowed viewing in detail particles
boundaries and atomic plans distribution, Fig. 1, from which it was possible to estimate
interplanar distances and propose oxide phase assignment. SAED measurements, Fig. 1b,
confirmed such estimative. Therefore, it was possible to prove the presence of Eu,Os3 in the
particles boundaries ensuring that the applied methodology was successful to provide
luminescent ZnO@Eu,0s3 core/shell type systems.
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Fig. 1 — (a) High resolution TEM image and (b) SAED (selected-area electron-diffraction) and hkl planes indexed
for ZnO@Eu303 prepared sample.
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