Synthesis and characterization of hybrid materials with
MgB407:Ce,Li for dosimetry applications
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This study deals with the development of
MgB4O-:Ce,Li crystals produced by the sol-gel
synthesis as an emitter for the optically
stimulated luminescence technique and the
verification of structural and Iuminescent
properties of the crystals to be inserted in a
polymeric film for dosimetry applications.
Magnesium  borate  exhibits  interesting
thermoluminescent (TL) properties for TL
dosimetry with good performance for X-ray,
gamma, beta and neutrons types of ionizing
radiation [1]. The presence of boron-10 in its
chemical composition makes the material
presents a high cross-section for slow neutrons,
allowing the detection of thermal neutrons.
Moreover, magnesium tetraborate (MgBsO7)
doped with rare earth elements has been used in
the scope of personal and environmental
dosimetry [2]. For the production of these
materials, the sol-gel method was selected as it
is versatile for preparing organic-inorganic
hybrid materials. The sol-gel method employs
low temperatures and allows the incorporation
of active species during the hydrolysis and
polycondensation processes [3]. Consequently,
the physical properties of these materials can be
modified according to changes in the
experimental conditions [4]. The term sol is
used for the suspension of colloidal particles
formed by the hydrolysis of precursors and in
the initial phase of the condensation reaction.
With the particles undergoing polymerization,
the viscosity of the solution increases in a

process called gelatinization. Figure 1 illustrates
the initial solution after the reaction (left side)
and overtime in the gelatinization process (right
side).
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Figure 1. Sol-gel synthesis of MgB40O-:Ce,Li

Further, polymeric films of PMMA
(poly(methyl  methacrylate)) loaded with
nanocrystals of MgB4O7:Ce,Li will be
synthesized to evaluate the material response to
optically stimulated luminescence. We expect
this hybrid material to allow neutron dosimetry
for applications in Radiotherapy successfully.
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