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Polyol-Mediated Synthesis and Characterization of
GdPO, Eu* and GdPO4Ce*, Tb* Nanocrystals
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Abstract: GdPO,:Eu** and GdPO,:Ce’*,Th** nanocrystals were synthesized via the polyol method firstly and
characterized by X-ray diffraction (XRD), FTIR spectrum, transmission electron microscopy (TEM),
photoluminescence (PL) and thermal gravimetric-differential scanning calorimetry (TG-DSC). The obtained
nanocrystals were of pure monoclinic phase (monazite type) orthophosphate and the morphology was nanospindles
with a size of 600~700 nm in long axis and 50~200 nm in short axis. The as-prepared nanocrystals could be well-
dispersed in water to form a clear colloidal solution. The colloidal solution of GdPO,:Eu’** showed characteristic
emission of Eu™, with the magnetic-dipole transition *Dy-"F; (592 nm) being the most prominent peak. The excitation
spectrum of GdPO,:Ce*,Th* showed a broad band ranging from 240~300 nm with a maximum at 262 nm, which was
ascribed to 4f-5d transition of Ce* ,meanwhile the emission spectrum exhibited characteristic green emission of Th*,
with the strongest peak located at 544 nm. The sensitizing luminescence mechanism of GdPO,:Ce’*,Th** was

discussed and the energy transfer from Ce* via Gd* to Th* ions was observed in the nanocrystals.
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