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Luminescent study of SnO,: Eu** nanopowders prepared by Pechini method
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Abstract — Nanopowders of SnO,:Eu®* are prepared by Pechini method. X-ray diffraction and infrared spectroscopy
are used to characterize tie material. The results showthat Eu®* ions induce lower ciystallite sizes and promote basicity
of the surface. Phatoluminescent properties are studied based on 4f-intraconfigurational trandtions, showing the
existence oftwo types oflocal environnents around Eu®* ion

Ther is an advantage of using rare earth ions as additives on semiconductors due to the conmbination of optica
properties of rare earth ions and electrical properties of semiconductors. SO, is a very i mportant n-type semicondu ctor
and iswidely used assensor,catalytic ceramic and conductive film.

In this work, nanopowders of SnO, doped with Eu®" ion, in concentrations of 1, 5 and 10% are prepared by
Pechini method ™! with heating at low temperature (500 °C). In sequence, these luninescent materials are characterized
by X-ray diffrection and infrared spectroscopy. XRD patterns of SnOzzEu3+ show broadening of the PWHM &
increasing of EU** concentration, indicating lower crystalites sizes. IR spectrashow a slight increasing of the intensity
band at 3700 cnit, oorresponding to the basic hydroxyls groups on the surface™, with increasing of Eu®* concentration.
Thus, rare earth ion doped into SnO, matrix promotes higher basicity of the surface.

Excitation spectrum of SnO,:Eu®* 5% system (Fig. 1) recorded a 77 K shows a broad band arund 310 nm,
assigned to matrix host band (lem= 615 nm) and narrow lines assigned to the "Fo®°Ly transitions (=0-6) of Eu®" ion,
with maximumon F0® D2 transition (464 nm). On the other hand, the broad band is not observed in the spedrum
obtained at room temperature, which indicates that the energy transfer fom the host to Eu**ion is higher and more
effcient when the spectum is obtained at 77 K. Hg. 2 presents the enission spectraof the europium-doped system
with excitaion monitored at 310 nmof SnO, and 394 nm of Eu® ion. These speotra present di fferent behaviors,
depending on the excitation wavel ength. When the excitation is monitored at Eu*ion, D0® FJ (J=0-4) transitions are
observed, with °D,®F, transition dominaing the intensity (peak amund 615 nm). However, when the excitation is
monitored at ShO, band, the peaks attributed to 5D0®7F0, 5D)®7F2 and 5D0®7F4 transitions shows lowering of
intensities compared to the intensity of magnetic dipole transition 5D0®7F1, indicating that Eu® ions occupy two
different symmetry where one of them has center ofinversion. Therebre, it is possible to conclude the existence of two
types of local environ ments around Ed®" ion, probably located into lattice oftin oxde and segregated on the surface of
SnO,. This phenomenon is also observed in luminescence decay cunves which present a bi-exponential behavior. The
Sn0,:Eu®* 5% presents em'ssion quantum efficiency aound h = 15%, denonstrating that energy transfer from the
matri x host (SnOz) to Eu® |ons isnot effi cient.

Thesegregation of Eu® ions on SnO, surface lead these materials to be used as potential gas sensors once they
cangive inbrmationabout some adsotbed gases onthe ShO, surface.
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Fig. 1. Excittion specta of SnO, Eu®* materil
(I em= 615 nm) obtained at 77 and 300 K. Fg. 2. Emission spectra of SnO,Eu®* material at 77

K, with excitation monitoredat 310 and 394 m.
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