Author’s Accepted Manuscript
CERAMICS

Upconversion emission of ZrO, nanoparticles INT RNIL%NAL

doped with Erbium (Er*™) and Ytterbium (Yb3),
synthesized by hydrothermal route

G. Torres Jasso, E. Montes, J.C. Guzman Olguin,
D. Sanchez Guzman, R.I. Lopez Esquivel, LR.
Martin, J. Guzman Mendoza

www.elsevier.convlocate/ceri

PII: S0272-8842(17)32082-5
DOI: http://dx.do1.org/10.1016/j.ceramint.2017.09.152
Reference: CERI16323

To appear in:  Ceramics International

Received date: 9 May 2017
Revised date: 18 September 2017
Accepted date: 19 September 2017

Cite this article as: G. Torres Jasso, E. Montes, J.C. Guzman Olguin, D. Sanchez
Guzméan, R.I. Loépez Esquivel, LR. Martin and J. Guzmén Mendoza,

Upconversion emission of ZrO, nanoparticles doped with Erbium (Er3") and

Ytterbium (Yb3), synthesized by hydrothermal route, Ceramics Internationd,
http://dx.doi.org/10.1016/j.ceramint.2017.09.152

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 galley proof before it is published in its final citable 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.


http://www.elsevier.com/locate/ceri
http://dx.doi.org/10.1016/j.ceramint.2017.09.152
http://dx.doi.org/10.1016/j.ceramint.2017.09.152

Upconversion emission of ZrO, nanoparticles doped with Erbium (Er®*) and

Ytterbium (Yb*"), synthesized by hydrothermal route

G. Torres Jasso®, E. Montes™?, J.C. Guzman Olguin®, D. Sanchez Guzman®,
R. I. Lépez Esquivel’, I. R. Martin®, J. Guzman Mendoza®

ICentro de Investigacion en Ciencia Aplicada y Tecnologia Avanzada del Instituto
Politécnico Nacional, Unidad Legaria, Calzada Legaria 694. Col. Irrigacion, C.P. 11500,
Cd. de México, México.

Departamento de Fisica de Materiales, Facultad de Ciencias, Universidad Auténoma de
Madrid, C/Francisco Tomas y Valiente 7, 28049 Madrid, Spain.
3Departamento de Fisica, MALTA Consolider Team and Instituto de Materiales y
Nanotecnologia (IMN), Universidad de La Laguna, 38206, Tenerife, Spain.

Abstract

This paper reports the luminescent response upconversion of zirconium oxide (ZrO,)
nanoparticles doped with erbium (Er¥") and ytterbium (Yb®*) ions, synthesized by
hydrothermal route. X ray diffraction (DRX) showed that the synthesized material presents
the face centered cubic (FCC) structure. High resolution transmission electron microscopy
(HRTEM) showed the presence of crystals size smaller than 10 nm. The photoluminescent
analysis allowed to observe an intense upconversion luminescence emission of the samples
doped with both ions Er** and Yb**, when these are excited with 910 nm laser source,
showing the electronic transitions *For, — *lsj2; 2Hi1p — “Isia; *S32 — *l1s2 of Er¥*. Two
decay times were observed, whose behavior can be associated to the average distance

between erbium ions within the nanocrystals.
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