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&1 Three major nonradiative relaxation processes of Nd(IH). (a) vibronic excitation, (b) cross relaxation, (c) excitation

migration.
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[X]5 Changes in the Q, value of the Nd(III)-exchanged

[X]3 SEM image of synthesized TMA-nano-FAU zeolite. zeolites heated at different temperatures; TMA-nano-
By XRD analysis, it was revealed that the synthesized FAU (closed circle), Na-micro-TMA (open circle).
zeolite consisted of FAU.
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El6 DSC curves of synthesized TMA-nano-FAU zeolite
nanocrystallites. (a) before and (b) after exchange
by Nd(III).
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X7 Emission spectra of the dispersion of Nd(III)-exchanged
TMA-nano-FAU treated with PMS. Inset shows the
size distribution measured by DLS.
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[X]9 Emission decay curves monitored at 890 nm of the
PMS-treated zeolites with different Nd(III)-loading
levels upon excitation with the second harmonic of
a Nd:YAG laser (532 nm).

#1 Emission Lifetimes of the Nd? '-Exchanged Zeolites
Treated with PMS.
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Nano-sized Zeolites as a Host for Emitting Rare Earth Ions

— Control of Near Infrared Photoluminescence of Nd(III) —

Munenori Ryo and Yuji Wada

Graduate school of Engineering, Osaka University

Researchers working on photofunctional materials have been attracted by zeolites as a
host of their molecules and clusters. However, they suffered from serious problems risen as
light scattering and heterogeneity of systems in their applications. The authors challenged
these problems by employing nano-sized zeolites, which can be dispersed in organic media
giving transparent colloidal solutions. Nd(III) is well known as an emitter in Nd-YAG laser,
but it never emits in organic media due to vibronic energy transfer from Nd(III) in its
excited state to the vibration of O-H or C-H contained in organic substances. We introduced
Nd(I1I) into supercages of nano-sized faujasite type zeolite and treated it with bis-
(perfluoromethylsulfonyl)amide having the low vibration frequency for ligating NA(III). This
Nd(III)-exchanged nano-sized zeolite achieved high emission efficiency in the near infrared
region and gave transparent colloidal solution in dueterated dimethylsulfoixde, giving the
photoluminescence. We discuss strategy for controlling emission of rare earth ions by using

zeolites.

Keywords: nanocrystallites, neodymium, near infrared emission, nanohybrid



