Accepted Manuscript

materials letters

Down-conversion photoluminescence of ZrO,:Er** coatings formed by plasma

electrolytic oxidation

Stevan Stojadinovié, Nenad Tadié, Rastko Vasili¢

PIL: S0167-577X(18)30340-9

DOI: https://doi.org/10.1016/j.matlet.2018.02.126
Reference: MLBLUE 23952

To appear in: Materials Letters

Received Date: 15 January 2018

Revised Date: 19 February 2018

Accepted Date: 26 February 2018

Please cite this article as: S. Stojadinovié¢, N. Tadi¢, R. Vasilié, Down-conversion photoluminescence of
ZrO,:Er** coatings formed by plasma electrolytic oxidation, Materials Letters (2018), doi: https://doi.org/10.1016/
j.-matlet.2018.02.126

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.matlet.2018.02.126
https://doi.org/10.1016/j.matlet.2018.02.126
https://doi.org/10.1016/j.matlet.2018.02.126

Down-conversion photoluminescence of ZrO,:Er®* coatings formed by plasma
electrolytic oxidation
Stevan Stojadinovié*, Nenad Tadi¢, Rastko Vasili¢
University of Belgrade, Faculty of Physics, Studentski trg 12-16, 11000 Belgrade, Serbia
*Corresponding author. Tel:+381-11-7158161; Fax:+381-11-3282619
E-mail address: sstevan@ff.bg.ac.rs

Abstract

Plasma electrolytic oxidation of zirconium in alkaline solution containing Er,O3; powder was
used for preparation of ZrO,:Er** coatings. Photoluminescence (PL) emission spectra of
ZrO,:Er®" excited by ultraviolet irradiation are composed of broad PL band associated with
ZrO, host and sharp bands corresponding to f—f transitions of Er®*. The strongest green PL
emission band of Er®* in the range from 540nm to 580nm is assigned to *Sz— 115/, transition.
The PL excitation spectra of ZrOz:Er®" characterize broad band from 250nm to 350nm
associated with charge transfer state of Er** and the series of peaks in the range from 350nm
to 530nm which are associated with 4f transitions of the Er®* from ground state *l;5,, to higher

levels. Obtained results allowed the identification of down-conversion PL mechanism.
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1. Introduction

ZrO, has been widely used as a highly efficient host matrix for trivalent rare-earth ions
for the fabrication of photoluminescent materials because of its low phonon frequency (about
470cm™) as well as excellent chemical, photo-chemical and photo-thermal stability, high
refractive index, wide optical band gap, high transparency in the visible and near infrared

region, etc. [1,2]. Trivalent rare-earth ions are characterized by a partially filled 4f shell that is
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