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ABSTRACT

Many flooring materials most of them are in natural form are used to manu-
facture floor tiles for household flooring purpose. The peoples demand for
variety of flooring material Leedsto develop varioustypesof ceramictiles.
In Indiaceramic industry isfast growing one, more then 400 units of manu-
facturing ceramictiles, vitrified tilesand sanitary ware, situated around Morbi,
Rajkot, Gujarat, India. Many natural minerals are used asthe raw materials
required for the manufacturing ceramic ware. The following minerals are
used to manufacturing the ceramic tilesi.e. Quartz, Feldspar, Zircon, Talc,
Grog, Alumina oxide, etc. Most of the minerals are from Indian mines of
Gujarat and Rgjasthan states, some of areimported from Russian sub conti-
nent. The present paper reports the thermoluminescence characteristics of
Feldspar, Aluminaand Quartz minerals collected fromthe ceramic tiles manu-
facturing unit, Morbi. Theasreceived minerals TL wasrecorded (NTL), and
annealed and quenched from 500°C and 900°C followed by 15Gy betadose
given from Sr-90 beta source TL was recorded and the comparative TL
(Thermoluminescencs) study of above materials are presented and it repre-
sent some special characteristics of the materials. The TGA and X - rd of
such materials are also given for batter understanding.
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INTRODUCTION

Many naturd minerd areused to manufacturefloor
tilesfor household floorings. Thedemand of avariety
of flooring materid shaslead to devel op varioustypes
of ceramictiles. InIndiathe ceramicindustry isone of
thefastest growing industries, morethen 200 manufac-
turing unitsof ceramictiles, vitrified tilesand sanitary
waresaresituated at Morbi (Rajkot District, Gujarat
state, India). Many naturd minerdsare used astheraw

materia sfor themanufacturing ceramicwares. Themin-
erdsusedin manufacturingthe ceramictilesare Quartz,
Feldspar, Zircon, Tac, Frit-O, Frit-T, Aluminium ox-
ide, Sodiumtrypoly phosphate Chinaclay, Bikaner clay,
etc. Most of theminerdsarefrom minesin Gujarat and
few arefrom Rgjasthan state and imported from Rus-
sia The phenomenon of TL has been studied by many
investigators. Thethermoluminescence(TL) studyin
geology, particularly for natural minerals, isanimpor-
tant researchtool. The TL study of mineralscommonly
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used in ceramictilesindustry, such asfeldspar and Zir-
con gives better understanding about their properties.
The systematic study of TL of suchminerasishelpful
to solvethe basic raw materials quality problem the
ceramictilesindustries.

EXPERIMENTAL METHOD

Strontium-90
General

Name, symbol Strontium-90,Sr
Neutrons 52
Protons 38

Nuclide data
Half-life 28.8 years
Decay products Oy

Decay mode Decay energy

Beta decay 0.546 MeV

Thenatural minerasusedin manufacturing ceramic
tilesare collected from theindustry. Most of the mate-
ridsusedfor the TL andys swereindigenousonesand
afew wereimported minerals. TL of theseminerals
wasrecorded using TL set-up supplied by Nucleonix
Systems, Hyderabad™. |rradiation was carried using
Sr-90 betasource. Equa quantitiesof samples(5mg)
wereused for theanaysis.

RESULTSAND DISCUSSION

Figure 1.1 isthe TL of 5mg of weighed powder
wastakentorecord TL glow curveof Quartz (NTL)
without any pre hest trestment andirradiation. Theglow
curveexhibit onehump like glow peak at temperature
at 332°C. Thereisno good TL isobserved.
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Figure1.2 showsTL glow curveof Quartz irradi-
ated with betadose of 15 Gy using Sr®°. Here one peak
occursat temperature 110°Cand intensity of 1.83au here
little TL isrecorded. It isnoted that after irradiation one
trap devel oped and rel eased carrier duringthe TL mea-
surement.
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Figure 1.4 isthe TL glow curve of Quartz an-
neal ed and quenched from 500°C and given abeta
doseof 15 Gy using Sr-90 betasource. TL glow curve
of 400°C AQ sample of Quartz exhibitsonewell re-
solved and isolated TL peak with high intensity
around 100°C. Thispeak isinteresting TL peak in
dosimetric point of view.
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Figure1.6isthe TL glow curveof Quartzannealed
and quenched from 900°C and given abetadose of 15
Gy using Sr-90 betasource. TL glow curve of 900°C
AQ sample of Quartz exhibitsonewell resolved and
isolated TL pesk with highintensity around 102°C dong

with ahump around 210°C.
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Figure2.1 showsthe TL glow curve of Feldspar
mineral with out any pre heeat trestment and irradiation.
Theglow curveexhibitsonewd | resolved peek a 308°C
temperature, here heatingrateis4°c/secfor TL mea
surement theintensity of peak is 76au noted thisinten-
gty isremarkablethissamplegives TL without any pre
heat treatment this result is interesting here phase
changed thrmol uminescenceisoccurs. Someminera
contain water molecule due to this result the phase
change TL produced . Heretill temperature 170°Cthe
intensity remain near to zero but then after intensity con-
tinuoudy increasing with temperature. From thisresult
itisnoted that onetrap with largenumbersof carriers

generated with peak 308°C.
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Figure 2.2 showsthe TL glow curve of Feldspar
minerd irradiated with betadose of 15 Gy by Sr*here
no any preheat treatment isgiven tothesample, here
two well resolved glow peak occurs at temperature
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141°C and 312°C it isindicate that two traps with
large carriersisrel ated with thistemperaturerange
here the intensity of peak is43au and 39au respec-
tively, hereitisnoted that theintensity of peak 309°C
infigure2.1isdecreased in figure 2.2 and the peak
temperature slightly change from 309°C to 312°C it
showsfading effect but one remarkableresult isthat
one new peak occurs at temperature 141°C within-
tensity 43au thispeak iswell resolved and stable soit
isconsidered as dosimetric peak.
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Figure 2.4 showsthe TL glow curve of Feldspar
minera with preheated at annedling and quenchingtem-
perature at 500°C and irradiated with betaradiation
doseof 15Gy by Sr %, hereheatingrateis4°c/sfor TL
measurement, hereonewell resolved glow peak oc-
cursat temperature 123°C and peak intensity of 39au
isrecorded.
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Figure 2.6 showsthe TL glow curve of Feldspar
minerd with prehesated a anneding and quenchingtem-
peratureat 900°C and irradiated with betaradiation dose
of 15 Gy by Sr %, herehegting rateis4°c/sfor TL mea
surement, hereonewell resolved glow peak occursat
temperature 120°C and pesk intengity of 58auisrecorded

Figure4.1showsTL glow curveof Aluminawith
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out treatment of heat and irradiation dose. Thisglow
curve exhibits one peak at temperature 159°C and in-

tengity of 0.11auhereno significant TL isrecorded, the
materid exhibitslow TL sengtivity innaturd form.
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Figure4.2 showsTL glow curveof Aluminawith
irradiated with betadose of 15 Gy by Sr®. Theglow
curveexhibitsone peak a temperature 257°C and with
intensity of 34au, hereitisnoted that after irradiation
theintensity of TL isincreaseditismeansthat that large
carriersoriented trapisgenerated.
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Figure 4.4 shows the glow curve of Alumina
treated with annealing and quenching temperature of
500°C and irradiated with betasource of 15 Gy. Here

glow curve exhibits one well resolved peak at tem-
perature 275°C and intensity of 48au also one broad
hump isdevel oped.
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Figure4.6 showstheglow curveof Aluminatrested
with annedling and quenching temperature of 900°C and
irradiated with betasource of 15 Gy The heating rate
for TL is4°c/s. hereglow curve exhibitsonewell re-
solved pesk at temperature 275°C and intensity of 69au
also one broad hump isdevel oped.
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Figure 1.10 showsthe TGA of Quartz from the
TGA itisclear that variation seen in phase between
temperature range400°C and 800°C. The TL intensity
is decreased between thistemperature rangesdueto
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Fig.1.11 ¥ RD Quartz
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CONCLUSION

Thenatural TL [NTL] observedinAboveminerds
under study aswell asNTL+ATL followed by the
TL observed from annealed and quenched form
400°C and 800°C followed by betairritation leads
to the conclusionstheresultsaredueto thetraps
formed by irradiation aswell asheat treatment to
thesubjected minerd.

The systemic study may bemoreuseful in checking
the purity of theraw materidswhichinturnleadsto
improving thequdity of ceramictilesinceramicin-
dustries. Further studiesarein progress.
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phasechange.

Figure 1.11 showsthe X RD pattern of Quartzitis
clearly matcheswith the standard peaks observed at
26.66, 20.88, 50.18 and 60 °are mgjor peaks of stan-
dard quartz sample.

Figure4.11 showsthe X RD pattern of Aluminait
isclearly matcheswith the standard peaks observed at
25.72, 35.28, and 57.62 °aremgjor peaksof standard
Aluminasample.
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