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abStract
The present work reports the effects of
visible spectroscopy (UV-Vis), dielectric measurements, X-ray diffraction (XRD), Fourier transform
was employed to calculate structural disorder from Urbach energy, which explained the variation of
the optical band gap (direct and indirect) with different (1–2000 kGy)
pristine and irradiated samples shows that the crystallinity improved upon irradiation at dose up to
1000 kGy and deteriorated on further increase of the
the dielectric properties after
power of frequency (f n) in pristine and irradiated vermiculite, with a slope n
appreciable changes in characteristic bands (FTIR) have been observed after irradiation, indicating
in its intensity with dose (1–1000 kGy) make vermiculite a perfect thermoluminescence dosimeter
Keywords: Natural vermiculite, gamma irradiation, optical properties, dielectric properties, XRD,
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introduction

good materials, which have high radiation shielding capacity and

Natural vermiculite is a constituent of the phyllosilicate or sheet
silicate group of minerals including Al2O3, H2O, MgO, FeO, and
SiO2
ulite is a very important secondary mineral that is formed primarily
by the hydrothermal alteration of mica (biotite, phlogopite) or other

investigate the thermoluminescent characteristics of vermiculite
and to ascertain whether this mineral could qualify as a local do-

of clay minerals that consists of two tetrahedral layers as silica and
alumina and an octahedral layer of oxygen, magnesium, iron, and

present research investigates the thermoluminescence response
of -irradiated natural vermiculite to determine their relevance to

applications in insulation, fire resistance, advanced materials,
building industry, ceramics, agriculture, horticulture, and industrial

The natural vermiculite mineral used in the present work was procured from

Thermoluminescence (TL) is a crucial phenomenon that takes

experimentaL materiaL and methodS

are in demand due to its high thermal and insulation applications

each film was measured with a micrometer and is approximately 55 1
The sheets of vermiculite were further analyzed for elemental composition

minerals with

holder using silver tape and coated with a layer of gold using a Quorum sputtering

and heavy ions leads to remarkable changes in

A significant amount of work has been done on the effect of
microwaves on exfoliation properties and thermal behavior of

Thin sheets of vermiculite samples of 1
perature by -radiation using

1 cm2 were irradiated at room tem-rays emitted by

The nature of the changes induced by the

radiation in vermiculite were

other hand, revealed no work on irradiated induced modificairradiation on
optical, chemical, structural, and dielectric properties of natural
vermiculite minerals has been studied for the first time to identify
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