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ABSTRACT
The Kieldahl digestion was used to prepare CaSO,(Dy). The thermoluminescence
dosimeter (TLD) was used to analyse samples recrystalized from solutions of CaSO,:2H,0O

and Dy,O, mixtures that were boiled in concentrated H ,SO, at 320°C. The response sensitivity

of the CaSO,(Dy) powder to x-ray was found to be affected by the ratio of Dy ,O, , the
amount of H,SO, and the fitting condition of annealing (Pre-Irradiation at 600 °C for 1 hr and
Post-Irradiation at 100 °C for 10 min). It was found that the main glow peak was found to be

at 217 °C with good linearity, a minimum detectable dose of about 157 IR, and sensitivity
comparable to commercial CaSO ,(Dy) (Harshaw, Germany) for exposure of 10 mR from x-ray

in the vicinity. Repeated annealing further increases the sensitivity .
Key words : thermoluminescence dosimeter , glow curve , minimum detectable dose , anneal
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Gl'l‘a"ﬁﬁ 3
wt% Dy LATBUHINANN 1 . LASENNINATNN 2
x| £ sD * (UC) |Sensitivity (LC/R)| X| & SD * (UC) |Sensitivity (LLC/R)

0.01 1.387 X 0.145 138.7 1.629 1 0.209 162.9

0.11 | 5.491 *0.173 549.1 5.554 £ 0.206 554.4

0.22 | 6.495 X 0.231 649.5 6.454 £ 0.172 645.4

0.33 | 5.728 1 0.426 572.8 5.614 £ 0.302 561.4

0.44 | 3,607 £ 0.330 360.7 4.391 1 0.263 439.1
NHELNEG

* X| 1 SD = Average reading + standard deviation

3. Anwnazasmsudsuulass3ina Conc. H,50, Mflsamenulilumsaavauasda
NE (MInaass 1.2)
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B | e | NAFNATN 1 N NADBDIAIIN 2
- N5e (min)
@) T X| £ SD * (UC)| Sensitivity (L |{X] & SD * (LLC)| Sensitivity (LL
7 | 210 | 3.011%0.467 301.1 4.551 1 0.682 4551
10 . 270 4.451 1 0.256 4451 5.344 £ 0.319 534.4
13 330 | 6.135+0.247 613.5 | 6.597+0.246 | 659.7
16 | 390 | 5325+0.232 | 5325 | e164to0.414 | 6164
8 | 450 --,4.813:to.24,1’_j 4813 C,’fiﬁ_‘_mg.‘o‘ts_i 0.283 | 6048
R 3
20 540 4,081 + 0.537 408.1 5.776 T 0.382 577.6
naneLNg

*X| % SD = Average reading T standard deviation
* x L‘)G'\ﬂ‘lﬂﬂﬂ'\'ﬁfjﬂﬂﬂﬂiaxaﬂﬂﬂuﬂ‘izﬁ\‘lﬂiﬂuﬁ\‘l
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Cv‘l"li'l\'l‘ﬁ 6
USinaied USinaiuas (ULC) x| + sD * (UC) | X]-Bkg (U
(mR) 6]
0 0.0080 0.0080 0.0081 0.0082 0.0082 | q.00811 + -
1 1 1 2 2 0.105 -
1 0.978 1.092 1.094 0.917 0.873 | 9.994 + 0.100 | 0.986
5 4.212 4.214 4.327 4.552 4.017 | 4964+ 0.196 | 4-256
10 8.133 8.913 8.247 8.084 8.017 | g9g4+0.352| 8.286
15 13.21 12.18 12.69 13.1 12.52 |19.740 + 0.423| 12.732
NAELYG

* XI tsp= Average reading T standard deviation

** X| - Bkg = Average reading (LLC) - back ground (LLC)
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_TLD Usinauan (UC) X| £ SD* (| Sensitivity (LL
c) C/R)
6.623 | 6.088 | 6.303 | 6.202
casO,(Dy) | 6.389 | 6.473 | 6.373 | 6.212 | g.342 + 634.2
Mo3eald | 6.358 | 6.152 | 6.182 | 6.446 0.156

6.438 6.116 6.200 6.613
TLD 900 6.407 6.782 7.164 6.428 |g6.566 1+ 0.283 656.6
(Harshaw) 6.623 6.424 6.827 6.717
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* XI tSD-= Average reading T standard deviation
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Character of TLD USinouan x| £ sp* | Sensitivity
(MC) oy | Mo
Not anneal 6.22516.44716.24216.294(6.516(6.224 6.348 T 634.8
6.45716.001|6.56616.081|6.472|6.648 0.200
Anneal at 600 °C [{11.17(10.42{10.55|10.61(10.28|10.26| 10.613 & 1061.3
for 1 Hr 10.46/10.82110.47(10.85|10.19(11.27 0.349
before dosed
Anneal at 600 °C '
for 1 Hr o
before dosed and |6-772|8.051(6.772]7.117/6.979|6.902 7.029 + 702.9
anneal at 100 °C 6.982(6.9117.121!6.913!6.9116.912 0.340
for 10 min.
after dosed
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