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A Study on Composition and Dosimetry of the CaSQ4 Phosphors
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CaS0y thermoluminescent phosphors was made by sintring the CaSO; after doping the transition elements

Tm, Pd, Dy, V, Mo, Zr.

The maximum peaks are found in the measured CaSOs(Tm, Pd, Dy, V. Mo, Zr) TL glow curve at 130C,

110°C, 140C. 100C, and 120°C when the heating rate is 5°C/sec,

has been estimated by the peak shape method.
1.12eV, 0.80eV, and 1.17eV, respectively.

The activation energy of the main peak

The estimated activation energies are 1.02eV, 1.32eV,

The thermoluminescence process in CaSO4(Tm, Pd, Dy, V, Mo, Zr)are found to the 2nd order when the
main peak of the glow curve is analyzed by peak shape method. The dose responses of CaSO4(Tm. Pd,
Dy,V, Mo, Zr) phosphors are linear within 4><10'4~1Gy of X-rays.
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Fig. 1. Flow diagram of fabricating process of
CaS04(Tm. Pd. Dy, V. Mo. Zr).
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Fig. 2. A setup used to read a TL.
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Fig. 3. The TL intensity vs. Tm and Dy concentration
in CaSOas.
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Fig. 4. The glow curve of CaS0::V, CaS04:Mo at
sintering temperature,

Ol 7t : CaS0. A = MEEHO

i
]

AT

1% 5% CaSOPd EFFA FGyvY X-4S 2
F 5C/sec®] 7t2 &8 7tg9std S glow curveo|th,
Pd& 01~09mol%7tA WIHAAE W BEsEY 558
F7MA71E dAE €83 s F718e, 0.7mol% ol A
AY e =S B

10

(d) (a) 0.1 mole %
09+ (b) 0.3 mole %
08 (c) 0.5 mole %

(d) 0.7 mole %
(e) 0.9 mole %

TL Intensity (Arb. unit)
<
53
|

100 200
Temperature(C)

Fig. 5. Thermoluminescence glow curve of CaSQ;:Pd
according to Pd concentration.
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Fig. 6. The photography of the TL glow curve of
CaS0O4:Dy phosphor.
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Fig. 7. An isolated glow peak showing the parameter.
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Table 1. The determined parameters and activation energy of CaSO4:Zr, Pd, Dy, V. Mo.
T .
P TR Te®) TR oK (K (K EBEV) g6/

TLD

CaS04(Zr) 363.0 383.0 4155 52.5 20.0 325 1.02 0.62

CaSO4(Pd) 358.0 373.0 3905 325 15.0 175 1.32 0.54

CaS04(Dy) 3720 393.0 448.1 40.0 18.8 20.0 1.12 051

CaS04(V) 348.0 370.0 393.0 45.0 225 225 0.80 0.50

CaS04(Mo) 365.5 383.0 403.0 375 175 20.0 1.17 0.53
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Fig. 8. Glow curve of the CaS04:Zr, Pd. Cd, V. and
Mo vs, temperature.
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Fig. 9. Dose response of the CaSO4:Zr, Mo, Pd, V,
Cd.
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