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Abstract — In this work, we examine the crystalline and electronic structure of the lead zirconate titanate - PbZry 5Tio 503 (PZT), using the
Density of Functional Theory (DFT) in set with hybrid functional B3LYP. The information that been collated with the experimental data, it
indicates that in this concentration we have 3 possible structures for this material: monoclinic, cubical and tetragonal.

In the field of nanostructure materials special attention has been paid to ABO;3; perovskite oxides
nanoparticles. In particular PbZrysTigs03 (PZT) has received considerable attention due to its
photoluminescence properties. The PZT is found at monoclinic, cubic and tetragonal phase [1]. Here, we use
periodic methodology applied to density functional theory (DFT) to examine the structural and electronic
properties of PZT [2]. Computational studies yield useful information regarding the electronic and structural
properties of solids, which can provide a framework for the interpretation of experimental data in order to
determine the influence of doping that often controls important aspects of solid-state chemistry [3]. Periodic
DFT/B3LYP, were carried out by means of the CRYSTALO06 computer code. Pb, Zr, Ti and O centers have
been described in the scheme: Pb_DURAND-31G*, Zr_ ECP_HAYWSC_311d31G, Ti_86-411(d31)G and
O_6-31d1 respectively. The models were built within the supercell 2x2x2 approach. The results are
discussed in terms of density of states, band structures, charge distributions and compared with reported
quantum mechanical calculations, as well as available experimental data. The main conclusion of this work
can be summarized:

1) The calculated structural and electronic properties are in good agreement with other theoretical and
experimental data, Table 1.

2) The calculated band gap of monoclinic, cubic and tetragonal is respectively: 3.97 eV and 3.79 eV to
the cubic and tetragonal.
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Table 1: Experimental and theoretical data of the PZT.
Experimental

PbZrsTio503 Monoclinic Cubic Tetragonal
a=573
Cell length (A) b= 5.72 a=b=c=408 a=b=4.03
c=4.15
c=4.12
a=7=90
Il angle (° =B=vy= =B=vy=
Cell angle (9) 8 = 90.39 a=B=y=90 a=Pf=y=90
Cell volume (A% 135.02 68.17 67.33
Theoretical
a=5.69
Cell length (A) b = 5.66 a=b=c=407 a=b=402
c=4.21
c=4.29
a=7=90
Il angle (° =B=vy= =B=vy=
Cell angle (9) 8 = 90.60 a=B=y=90 a=Pf=y=90
Cell volume (A% 138.16 67.67 68.03
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