Author’s Accepted Manuscript

ADISCIPLINARY JOURNAL OF RESEARCH ON
TED STATE PROGESSES Il CONDENSED HATTER

g

D706 R.S. MELTZER

Thermoluminescence  properties of  non-
stoichiometric LipSi»O5 synthesized from natural

amethyst quartz

N. Nur, V. Guckan, N. Kizilkaya, T. Depci, C.
Ahmedova, A. Ozdemir, V. Altunal, Z. Yegingil

JOURNAL OF

* LUMINESCENCE

i
Uk
¥
i

i

i

©
g
8
&
§
i
i
§
H

www.elsevier.convlocate/jlumin

PII: S0022-2313(16)30505-1
DOI: http://dx.doi.org/10.1016/j.jlumin.2016.07.012
Reference: LUMIN14105

To appear in:  Journal of Luminescence

Received date: 20 April 2016
Revised date: 29 June 2016
Accepted date: 6 July 2016

Cite this article as: N. Nur, V. Guckan, N. Kizilkaya, T. Depci, C. Ahmedova,
A. Ozdemir, V. Altunal and Z. Yegingil, Thermoluminescence properties of non-
stoichiometric LipSipOs synthesized from natural amethyst quartz, Journal ¢

Luminescence, http://dx.doi.org/10.1016/j.jlumin.2016.07.012

This 1s a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com/locate/jlumin
http://dx.doi.org/10.1016/j.jlumin.2016.07.012
http://dx.doi.org/10.1016/j.jlumin.2016.07.012

Thermoluminescence properties of non-stoichiometric Li,Si,Os synthesized from natural

amethyst quartz

N. Nur®, V. Guckan®, N. Kizilkaya®, T. Depci®’, C. Ahmedova®, A. Ozdemir®, V. Altunal®,
Z. Yegingil®
& Adiyaman University, Electrical Electronic Engineering, 02040, Adiyaman-Turkey
® Cukurova University, Physics Department, 01330, Balcali, Saricam, Adana-Turkey
“Inonu University, Mining Engineering Department, 44280, Malatya-Turkey
¢ Adiyaman University, Chemical Department, 02040, Adiyaman-Turkey

ABSTRACT

In the present study, on the contrary of lots of researches, stoichiometric (s-LD) and non-
stoichiometric (n-LD) lithium disilicate polycrystalline was tried to synthesize using
easily available and cheap natural amethyst quartz samples collected from Balikesir
Dursunbey Turkey as a starting material by high temperature solid state method.
Structure and morphology of s-LD and n-LD were done using XRD, FTIR and SEM,
showing the main structure as lithium disilicate for n-LD. The findings showed that n-LD
had better crystal structure and gave better TL response, so a detail investigation on its
main dosimetric properties was studied and presented in this paper. The
thermoluminescence (TL) glow curve of n-LD consisted of 3 distinguishable peaks and
main peaks was stable since TL sensitivity increased only 12% after 2 kGy of high dose
exposure. The reusability results showed that TL intensity decreased maximum 21% and
16% for 5 Gy and 50 Gy, respectively after 11 repeated cycles and n-LD had a
superlinearity index (g(D)=1.019). The main peak was just 5 % faded in 4 weeks.
Consequently, n-LD as a phosphor might be used in many fields concerning with the
dose range from 0.1 Gy up to 100 Gy.
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