Accepted Manuscript o
materials

DESIGN

Tunable green/red dual-mode luminescence via energy
management in core-multishell nanoparticles

—— ———

Zhihua Leng, Liping Li, Dan Zhang, Guangshe Li

PII: S0264-1275(18)30330-7

DOI: doi:10.1016/j.matdes.2018.04.054
Reference: JMADE 3867

To appear in: Materials & Design

Received date: 24 December 2017

Revised date: 18 April 2018

Accepted date: 19 April 2018

Please cite this article as: Zhihua Leng, Liping Li, Dan Zhang, Guangshe Li , Tunable
green/red dual-mode luminescence via energy management in core-multishell
nanoparticles. The address for the corresponding author was captured as affiliation for all
authors. Please check if appropriate. Jmade(2017), doi:10.1016/j.matdes.2018.04.054

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.


https://doi.org/10.1016/j.matdes.2018.04.054
https://doi.org/10.1016/j.matdes.2018.04.054

Tunable green/red dual-mode luminescence via energy management in
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Abstract

Achieving up-conversion luminescence from Th**/Eu** ions was generally via a
complicated energy transfer process (Yb**—Tm**—Gd**—Ln*", Ln=Th/Eu), which
makes the relevant energy management rather difficult and inevitably results in
impure blue luminescence of Tm**. In this work, a facile and rational strategy is
designed to integrate dual-mode luminescence from Eu®**/Tb** ions into
NaGdF4:Yb/Eu@NaGdF,:Ce@NaGdF4: Yb/Tb@NaYF, core-multishell nanostructure.
It is found that the down-conversion energy transfer across NaGdF,;@NaGdF,
interface is confined in a narrow space region of approximately 2 nm. For the
up-conversion mode, the primary factor that dominates the emission intensity of Eu®*
is determined to be the molar ratio of NaGdF,:Yb/Th component in the second shell
to NaGdF4:Yb/Eu one in the core, which differs from the anisotropic filtration effect
previously reported. Eventually, tunable dual-mode emission colors were achieved
through simply varying the inner shell thickness of NaGdF,:Yb/Th. The strategy of
integrating dual-mode luminescence of Eu®*/Tb** reported here for energy
management allows one to design new luminescence materials for many important

applications.
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