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ABSTRACT

The present paper reports the thermoluminescence (TL) study of Feldspar
and Zircon minerals collected from the ceramic tiles manufacturing unit,
Morbi, Gujarat. The natural thermoluminescence (NTL) aswell asartificial
thermoluminescence (ATL+NTL), by giving a100Gy betadose, wasrecorded
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for the collected samples. These mineral powders were annealed and
guenched from 400°C followed by 100Gy beta dose given from Sr-90 beta
source and then the thermoluminescence was recorded. The initial TL re-
sults of feldspar and Zircon were quite interesting and further studiesarein

progress. © 2010 Trade Sciencelnc. - INDIA

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 mineralsare used astheraw
materiasfor themanufacturing ceramicwares Themin-
erdsusedin manufacturing theceramictilesarequartz,
feldspar, zircon, talc, Frito, Fritt, aluminium oxide, so-
diumtrypoly phosphate Chinaclay, Bikaner clay, etc.
Mogt of theminerasarefromminesin Gujarat and few

arefrom Rgasthan stateand imported from Russia. The
phenomenon of TL has been studied by many investi-
gators. Thethermoluminescence(TL) study in geology,
particularly for natural minerals, isanimportant research
tool. The TL study of mineralscommonly usedin ce-
ramictilesindustry, such asfeldspar and Zircon gives
better understanding about their properties. The sys-
tematic study of TL of such minerasishelpful to solve
thebasicraw materia squality problemtheceramictiles
indugtries.

EXPERIMENTAL

Thenatural minera susedinmanufacturing ceramic
tilesare collected fromtheindustry. Most of the mate-


mailto:himaphysics@yahoo.com

168

Thermoluminescence study of natural minerals

MSAIJ, 6(3) September 2010

Short Communication e

by

50 p

.
=

TL Intensityg [ALU)
o
=

S0 W0 S0 200 250 300 350 40
Temperature *C

Figurel: ThecurvesA, B and C represent thenatural ther-

moluminescence (NTL), NTL+ATL and TL of feldspar an-

nealed, quenched from 400°C and treated with abetaray dose

of 100Gy, respectively

ridsusedfor the TL analysswereindigenousonesand
afew wereimported minerals. TL of theseminerals
wasrecorded using TL set-up supplied by Nucleonix
Systems, Hyderabad™®. Irradiation wascarried using
Sr-90 betasource. Equal quantities of samples (5mg)
wereused for theandysis.

RESULTSAND DISCUSSION

In figure 1 the curves A, B and C represent the
natural thermoluminescence(NTL), NTL+ATLand TL
of Feldspar annealed, quenched from 400°C and
treated with a betaray dose of 100Gy, respectively.
Fromfigurel, itisnoted that in the curve anot much
NTL isobserved except alittle TL emission around
379°C. However, when the Feldspar mineral issub-
jected to 100Gy betaray dose two well resolved TL
peak isobserved at 140°C and 315°C. Whenthe Feld-
spar mineral isannealed and quenched form 400°C
followed by 100Gy betaray doseawel |l resolved high
intengity TL peak isobserved at 140°C. However, the
peak at 315°C disappears. As per the literature the
peak at 140°C infeldspar isthe TL dating peak>®.

Figure 2 showsthe curvesA, B and C, which are
thenaturd thermoluminescence(NTL), NTL+ATL and
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Figure 2 : The curvesA, B and C, which are the natural
thermoluminescence (NTL), NTL+ATL and TL of zircon an-
nealed, quenched from 400°C and treated with abetaray dose
of 100Gy, respectively

TL of Zircon annealed, quenched from 400°C and
treated with a betaray dose of 100Gy, respectively.
Fromfigure2itisnoted that for the curveA not much
NTL wasobserved except alittle TL emission around
388°C. However, inthe case of theZircon mineral sub-
jected to 100Gy betaray doseawell resolved TL pegks
are observed at 137°C and 350°C.When the Zircon
minera isannealed, quenched form 400°C followed
by 100Gy betaray dose, awell resolved highintensity
TL peak isobserved at 151°C, however, the peak at
350°C disappears. As per the literature the peak at
151°CinZirconisthe TL dating peak>3.

CONCLUSION

Thenatura TL [NTL] observedinboththe miner-
alsunder study aswell asNTL+ATL followed by the
TL observed from annedled and quenched form 400°C
followed by betairritationleadsto the conclusionsthis
may be dueto trapsformed dueto irradiation aswell
ashest treatment subjected to themineral.

The systemic study may bemoreuseful in checking
the purity of theraw materialswhichinturnleadsto
improvingthequdity of ceramictilesin ceramicindus-
tries. Further studiesarein progress.
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