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ABSTRACT

The CasSiO4 phosphors doped by La with 0.1 wt%, 0.3 wt%, 0.5 wt%, and 1.0 wt% concentration were
prepared by sintering at 1000C for 90 minutes in N2 atmosphere. The phosphors were ground in powdered
form and were grouped in 100 /m size, then the samples had been exposed to low energy X—ray and UV light.
The TL glow curves were measured by heating the phosphors at 10°C/s rate. There was no significantly
meaningful correlation between the TL intensity and the doping level. The intensities of the TL peak measured
from X-—ray irradiated samples doped with 0.1 wt% were relatively strong. The activation energy and the
frequency factor were 0.434 ~ 0.516 eV and 0.5 ~ 0.56, respectively. The intensities of the TL peak
measured from UV irradiated samples doped with 0.3 wt% were relatively strong. The activation energy and
frequency factor were 0.415 ~ 0.477 eV and 0.5 ~ 0.53, respectively. The TL process were found to be the
2nd order for both X—ray and UV irradiation. The TL intensity was increased linearly with the increase of the
radiation dose.

In summary, the Ca2SiO4 phosphors developed in this study showed good TL characteristics at low energy
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X—ray and UV light. We believe they will be used as TLDs in near future for personal and environmental

radiation detection dosimetry
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Table 1. The physical properties of CapSiOs La.

Synonyms and o | Melting | Boiling
Pag Nane Formula Mole wt. % Point, C|Point, T
Mat
calciun CaC03 | 100.09 | 50 &5
carbonate
Host. —
Silicon sioe 60.08 | 72845 | 230
dioxide
Act. |Lanthanum(La) LaCl3 245.26 860 1000
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9 Zelct

Weighing

(host & activator materials)

|

Mixing
(dissolve in H0, HS04 )

|

Evaporation

( to remove H0, HpS0; )

|

Dried

|

Mixing

|

Sintering

(at 1000°C 90minutes in Ny gas)

|

Crushing & Sieving

|

TL Phospors Powder

|

X-ray , UV Exposure

|

TLD Measurement & Analyser

Fig. 1. Flow chart diagram of TL phosphor preparation.
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Fig. 2. X-ray diffraction patterns of Ca2SiO4 phosphor.
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(©) La 05 wt.% (d) La 1.0 wt.%

Fig. 3. Photographs of the thermoluminescence glow curves
of the Ca:SiOs La phosphors.
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Fig. 4. Thermoluminescence glow curves of the Ca.SiOs: La for
different La concentrations.
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Fig. 5. Photographs of the thermoluminescence glow curves
of the Ca:SiOs La phosphors.
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Fig. 6. Thermoluminescence glow curves of the Ca;SiOx:
La for different La concentrations.
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