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Synthesis and Spectral Properties of NaLuF,:Ln* Based on
Oleic Acid Assisted Hydrothermal Method
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Abstract: NalLuF,:Ce*, NaLuF,:Ce*, Tb*, NaLuF,:Yb*, Tm*, NaluF,Yb*, Er'* and NaLuF,;Yb*, Er*, Tm* up-
down conversion fluorescent materials were synthesized by the oleic acid assisted hydrothermal method. The X-
ray diffraction (XRD) characterizations showed that each of the diffraction peak of as-prepared samples was in
agreement with the PDF#27-0726, and NaluF, with hexagonal unit cell was obtained. SEM images showed that
the products morphologies were hexagonal prism, and the grain size distribution showed the products belonged to
micron materials. The influence of doping concentration on luminescence properties of the samples showed the
luminescence intensity of the NalLuF,:0.09Ce’* sample achieved maximum when single-doped Ce’* in NaLuF,
matrix. The energy transfer mechanism of Ce**—Th* was dipole-quadrupole interaction after discussed in detail.
As Yb* doped content increased, the proportion of the emission of the red/green of Er** increased with excited by
a 980 nm laser. The red and green emissions of Er’* belong to the two-photon emission process, and the blue

emission of Tm* belongs to the three-photon emission. The white emission (x=0.335, y=0.385) was achieved in

the NaLuF,:0.20Yb*, 0.005Er*, 0.005Tm* sample.
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Fig.1 XRD patterns of the samples
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Fig.2 (A) PL excitation (dashed line) and emission (solid line) spectra of NaLuF,;Ce*; (B) PL emission spectra of

NaluF,:0.09Ce*, yTb* (y=0, 0.01, 0.03, 0.05, 0.07, 0.09); (C) Spectral overlap between PL excitation

spectra of NaLuF,:0.07Th*(a) and emission spectra of NaluF;:0.09Ce* (b); (D) Decay curves for the luminescence

of Ce* in NaLuF;0.09Ce*
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Fig.3  (A) Dependence of the energy transfer efficiency 1, from Ce* ions to Th* ions in NaLuF,:0.09Ce*, yTh* (y=0, 0.01, 0.03,
0.05, 0.07, 0.09) samples on Th* ions doping concentration (y); (B) Dependence of I5/Is of Ce* on (a) C*, (b) C*, (c) C'*
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Fig.4  (A) Up-conversion emission spectra of samples; (B) CIE chromaticity diagram of samples
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