Author’s Accepted Manuscript

materials letters

Enhancement of symmetry-induced
photoluminescence  in  bismuth  tungstate
microcrystals

Poliana Lima Rocha, Diego Augusto Batista
Barbosa, José Renato de Oliveira Lima, Gilza
Maria Piedade Prazeres, Carlos William de Araujo
Paschoal, Maximo Sui Li, Elson Longo, Adeilton v chevier.com
Pereira Maciel, Marcio Aurélio Pinheiro Almeida

PII: S0167-577X(16)31319-2
DOI: http://dx.doi.org/10.1016/j.matlet.2016.08.041
Reference: MLBLUE21325

To appear in:  Materials Letters

Received date: 2 June 2016
Revised date: 27 July 2016
Accepted date: 10 August 2016

Cite this article as: Poliana Lima Rocha, Diego Augusto Batista Barbosa, Jos
Renato de Oliveira Lima, Gilza Maria Piedade Prazeres, Carlos William d
Araujo Paschoal, Maximo Sui Li, Elson Longo, Adeilton Pereira Maciel an
Marcio Aurélio Pinheiro Almeida, Enhancement of symmetry-induces
photoluminescence in bismuth tungstate microcrystals, Materials Letters
http://dx.doi.org/10.1016/j.matlet.2016.08.041

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


http://www.elsevier.com
http://dx.doi.org/10.1016/j.matlet.2016.08.041
http://dx.doi.org/10.1016/j.matlet.2016.08.041

Enhancement of symmetry-induced photoluminescence
Iin bismuth tungstate microcrystals

Poliana Lima Rocha®, Diego Augusto Batista Barbosa®, José Renato de Oliveira Lima®, Gilza Maria
Piedade Prazeres®, Carlos William de Araujo Paschoal®, Maximo Sui Li¢, Elson Longo', Adeilton Pereira
Maciel®, Marcio Aurélio Pinheiro Almeida®

Coordenacéo de Ciéncia de Tecnologia, Universidade Federal do Maranhdo, Campus do Bacanga, 65085-580, Sédo
Luis-MA, Brazil

PDepartamento de Fisica, Universidade Federal do Maranhdo, Campus do Bacanga, 65085-580, S&o Luis-MA, Brazil
‘Departamento de Quimica, Universidade Federal do Maranhdo, Campus do Bacanga, 65085-580, S&o Luis-MA,
Brazil

9Departamento de Fisica, Universidade Federal do Ceara, Campus do Pici, 65455-900, Fortaleza-CE, Brazil

®Instituto de Fisica de Sdo Carlos-Universidade de Sdo Paulo, CEP. 13560-970 S&o Carlos, SP, Brazil.

nstituto de Quimica, UNESP—Universidade Estadual Paulista, 14800-900, Araraquara, SP, Brazil
almeida.pinheiroa@gmail.com

Abstract

Bi,WQOg (BWO) powders synthesized via hydrothermal processes were studied in order to
determine the effect of structure on photoluminescence (PL). BWO samples were characterized
using X-Ray Powder Diffraction, UV-vis diffuse reflectance, field emission scanning electron
microscopy, and PL intensity measurements. Orthorhombic structures were observed in all
samples. A change in crystal microstructure and optical band gap was observed. The PL
intensity obtained with different samples varied, with the highest intensity obtained with BWO
fabricated with polyvinylpyrrolidone (PVP). Using Raman spectroscopy, a change in the
microcrystal symmetry from P2;ab to B2cb was observed and found to be responsible for the
increase in photoluminescence.
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1. Introduction

Metal tungstates have been the subject of much attention because of their large
range of chemical and physical properties [1, 2]. Bi,WOs (BWO), in particular, has
been widely investigated because of its interesting ferroelectric [3] and piezoelectric [4]
properties, as well as its catalytic potential [5, 6], optical properties [7], and magnetic
characteristics [8]. It is crucial to investigate the photoluminescence (PL) properties of
bismuth tungstates because these materials are promising candidates for application as
optical scintillators [7, 9]. Structural network reconfiguration is a potentially important
way to increase the PL properties of inorganic solids. Reconfiguration can be achieved
by altering the conditions during metal tungstate synthesis such as doping-level [10,
11], synthesis methodology [12, 13], and other factors [14]. Although it is known that
the PL of metal tungstates is directly linked to WO,* electronic transitions, the creating
of structural defects has also been proven to be a very important factor in the
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