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Eu3+-doped Gd3+-oxide and hydroxide nanorods have been prepared by hydrothermal
synthesis, with an Eu content in the range 1 - 20 % [1-2].
The samples consist of nanostructured cylinders, 20 to 50 nm in diameter and ca. 300500 nm in length, figure 1. Structural analysis was performed using powder X-ray (XRD) and
the morphology of the nanorods was studied by SEM, TEM and AFM. The Eu3+
photoluminescence (PL), excited-state (5D0) lifetime, emission quenching effects and
quantum yield values have been measure and studied as a function of the Eu3+ amount. The
hydroxide phase presents a hexagonal structure, space group P63/m (Z=2), cell parameters
a=b=0.63 nm and c=0.36 nm. In this phase the Gd (or Eu) atoms occupy sites with x=0.33,
y=0.66 and z=0.25 nm in the unitary cell (C3h point symmetry).
The emission spectrum of the oxide phase is completely different from the spectrum of
the hydroxide phase, being dominated by the electric-dipole induced 5D0→7F2 line. The
presence of two 5D0→7F0 lines and the room-temperature 5D0 decay curve indicate the
presence of, at least, two distinct local environments for Eu3+ in the Gd2O3:Eu3+ nanorods.
While for the hydroxide phase there is no significant quenching of the PL intensity up to 20%
Eu3+ content, for the oxide phase quenching is clearly observed for 5 %. Eu3+ content. The
emission quantum yields have been measured using the methods of Wrighton et al. [3] and
Brill et al. [4]. For the hydroxide nanorods with 3% Eu3+ content the value obtained is ca.
10.6±2.1%, under 394 nm excitation. The quantum yield value decreases as the europium
content increases. Larger quantum yields, up to 32.1±6.4 % for 5% Eu3+ content (excitation of
254 nm), have been measured for the oxide nanorods. The nanorods have been functionalised
at the surface OH groups with amine species. Silver nanoparticles have also been formed at
the nanorods surface.
Some applications of these materials have been tested, such as fibers growth, AFM
probes and light emission devices.

References:
[1] Mitsunori Yada, Chiyoko Taniguchi, Toshio Torikai, Takanori Watari, Sachico Furuta and
Hiroaki Katsuki, Adv. Mat. 16, 1448-1453 (2004)
[2] Xue Bai, Hongwei Song, e tal. J. Phys. Chem. B, 109, 15236-15242 (2005)
[3] M.S. Wrighton, D.S. Gingley, D.L. Morse, J. Phys. Chem. 78, 2229 (1974)
[4] A. Brill, A.W. de Jager-Veenis, J. Electrochem. Soc., 123, 396 (1976)

4th NanoSpain Workshop

12-15 March, 2007

Sevilla-Spain

Poster
Figures:

200nm
Figure 1- AFM image of Europium doped Gadolinium oxide Nanorods

4th NanoSpain Workshop

12-15 March, 2007

Sevilla-Spain

