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Preparation of photocatalytic rare-earth nanocrystals using long-wavelength
excitation
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Lanthanide (Ln) nanoparticles were prepared by thermal reaction of Ln
complexes (Ln: Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Yb) as single source precursors at 320
for 3 hours under Ar atmosphere. XRD measurements and TEM observations confirmed the formation of
lanthanide fluoride nanoparticles. In particular, europium (Eu) fluoride nanoparticles formed
different crystal structures by synthetic solvents, oleic acid or oleylamine. Oleic acid led to a
formation of Eu(l11) nanoparticles, and their characteristic emission of Eu(lll) at 591 and 614 nm
were observed. On the other hand, oleylamine led to a formation of Eu(ll) nanoparticles having large
magneto-optical effect. Photocatalytic properties of Ln fluoride nanoparticles were estimated by
degradation of coumarin and preparation of 7-hydrocoumarin. As a result, photocatalytic properties
of Ln nanoparticles were observed, and improved by mixed more than one Ln ions.
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