Accepted Manuscript -

Journal of

MATERIALS

SCIENCE &
Title: White Light Emission Characteristics of Tb*/Sm®* Co-doped Glass TECHNOLOGY

Ceramics Containing YPO, Nanocrystals

Author: Zhixiong Zhang, Yuepin Zhang, Cheng Wang, Zhigang Feng,
Weihuan Zhang, Haiping Xia

PII: $1005-0302(16)30184-0
DOl: http://dx.doi.org/doi: 10.1016/j.jmst.2016.10.002
Reference: JMST 817

To appear in: Journal of Materials Science & Technology

Received date:  30-11-2015
Revised date: 2-2-2016
Accepted date:  18-4-2016

Please cite this article as: Zhixiong Zhang, Yuepin Zhang, Cheng Wang, Zhigang Feng, Weihuan
Zhang, Haiping Xia, White Light Emission Characteristics of Th**/Sm** Co-doped Glass
Ceramics Containing YPO, Nanocrystals, Journal of Materials Science & Technology (2016),
http://dx.doi.org/doi: 10.1016/j.jmst.2016.10.002.

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.



White Light Emission Characteristics of Th*/Sm*®*" Co-doped Glass

Ceramics Containing YPO, Nanocrystals
Zhixiong Zhang, Yuepin Zhang*, Cheng Wang, Zhigang Feng, Weihuan Zhang, Haiping Xia
Key Laboratory of Photo-electronic Materials, Ningbo University, Ningbo 315211, China

[Received 30 November 2015; Received in revised form 2 February 2016, Accepted 18 April 2016]

* Corresponding author. Prof., Ph.D.; Tel.: +86 13777076820; Fax: +86 574 87600765.
E-mail address: zhangyuepin@nbu.edu.cn (Yuepin Zhang).

The Tb*/Sm** single-doped and co-doped glasses and glass ceramics containing YPO, nanocrystals
have been synthesized by melt quenching method. The structural and luminescent properties of these
glass specimens were investigated. Under 375 nm wavelength excitation, the emission spectra
combining with blue, green and red bands were observed, which achieved the white light emission.
Moreover, the energy transfer between Tb* and Sm** ions was validated by decay lifetime
measurement and energy level diagram. The color coordinates (x=0.333, y=0.333), correlated color
temperature (5595 K) and the color rendering index (R,=80.5) indicated that the glass ceramics were
considered to be good lighting source. Hence, the YPO,-based Th**/Sm*®" co-doped glass ceramics

can act as potential matrix materials for white light-emitting diodes under ultraviolet excitation.
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1. Introduction

Nowadays, white light emitting diodes (W-LEDs) have attracted much attention and replaced
conventional fluorescent lamps owing to their high stability, lower power consumption, high
brightness, long lifetimes and environmental benefit. It is well known that there are two different
methods to produce W-LEDSs. One is to combine blue LED (440-465 nm, GaN-based) chip with a
yellow-emitting Y3Als0:2:Ce** (YAG: Ce®") phosphor. Another method is tri-color white LED. The
drawback of the former method is the independent degradation rate between the blue LED and

yellow phosphor, which will cause chromatic aberration and poor white light performance after long
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