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Abstract - A TL pellet for a neutron dose measurement (KCT-306) by embedding a
*Li-compound into a CaS04Dy phohphor was developed based upon the technical information
of KCT-300. The KCT-300 is an another kind of CaSOsDy TL detector shich was
developed at KAERIL in which small amounts of NH4:POs; have been emvedded as a
binding material.

This paper presented the optimized manufacturing condition of KCT-306 and compared its
sensitivity with that of the commercialized neutron TL pellets. CaSO4Dy phosphor with
grain size ranging less than 45um are used for the KCT-306. The optimum CaSOsDy TL
phosphor, 6Li—compounds and P-compound as the binding material are determined as
20-40wt%, 50-70wt% and 20wt%. The TL pellet combination of our KCT-306/KCT-300,
TLD-600/TLD-700 and  TLD-600H/TLD-700H(Harshaw) have been irradiated in the
neutron/gamma mixed fields from a DsO moderated Cf neutron source. The KCT-300,
TLD-700 and TLD-700H were used at the same time as gamma ray discriminators in the
neutron/gamma mixed fields. & was found that the neutron/gamma response ratios of
KCT-306/KCT-300, which were developed in this study, were approximately 4 times higher
than those of the commercial TLD-600H/TLD-700H.
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] CaS0,:Dy + °Li,CO, +NH,H,PO,
At 80 °C for 30 min. using electric oven

Diameter 4.5 mm, thickness 0.4 mm

At 540 °C, for 20 min. using electric oven

f.i,PO, compound embedded CaSO,:Dy pellet

Fig. 1. Schematic diagram of the preparation process of KCT-306.
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Fig. 2. Dependence of the main peak intensity of
KCT-306 on grain size of CaSO4Dy TL phosphor.
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Fig. 3. Dependence of the main peak intensity o
KCT-306 on P-compounds content.
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Table 1. Relative neutron responses of KCT-306 and
Harshaw neutron TLD (TLD-600/TLD-700 and TLD-
600H/TLD-700H).

N+r(®*Ct) By N/r ratio
KCT-306 13
37.24
KCT-300 122 4237
TLD-600 1 ,
2732
TLD-700 0.04 113
TLD-600H 11.32 4113 .
TLD-700H 114 3773 '




CaSQ4Dy &3 74t 4

8 AH&3 KCT-3077 TLD-700 2 TLD-700H2]
Zol) g w7t KCT-306% TLD-600 2
TLD-600HS] 543& %9 Zupdd i3 #x
AR st A $ole TR Av EFHAAM KCT-
3063 TLD-600 ¥ TLD-600H ixéz;&oﬂﬂi
KCT-3073 TLD-700 2 TLD-700H ¢ A7 &
g 1‘%3 WEo 2N s ¢F AR HEE
A% 5 agy dvdez Ui 3PEY
Li i}ﬁ%ol &3td % M FFY axe Al
NE et (”7c5>01
é°lx}§— TFate] A4

e b

=

ﬁg

/HZ].
&
2+ 2 KCT- 300 ’\ZH zz*%k"ﬂ ;‘é
of "‘li g}

rii‘rch,h
Wﬁ—m
%ru
u\l }"N
>
r§
r°‘-i°l :
_\g
me
_orl‘
SLPal . 2R g

23 % 9
2 A8 ME CaSOsDy TL BTe
FAA 234 23 KCT-306 AL
CaSOsDy TL 2% Li 83E &% 18z P
32 e WA EAN AFA e 2
FAA/ZA 2R 7E oJ g A %W]—t—x}oﬂ o 3
A, 49 éﬂr CaSO4Dy TL 223}
NHH:POsZ 3'—24 ANAE 9 Li 338 o
=ETEME F P ﬁ%‘g«l gefol LT E)
FA2/7 ) ﬂCHl =AW JIAX BEE 1
A% HH9 Li 3FEY FFL 20-30wt% ©]
o 282 “Lin, o’H 9&e 93 o 929 °H
AAE 2A387] 993 CaSOgDy TL 2o 3§
#FS WA 7 LiPO, BHEES ST EA9
A Hed FAA/A ARHE w7 4
X E CaSOyDy TL E%e] L 20-40wt%
o H7t AARE ZAHNUYG AL" KCT
=306 A&e @A 443 Ho 4 de Relx
9l TLD-600/TLD-700Rt+ $47, 7l 2%
2 FAA/Aet gEn7b 4389 2, TLD-600H
/TLD-700He| ®l3] FA4A, Zvl Z=e @A ¢
TR/ AT E 48] o] Esih

)&%
Uk

rE

4 &

2 &34 TL 273 A 133

FA47 ézg% KCT- 306 Az} 7nmo}o;q
testd LiIF AY 4344 548 479 v

$¢ w, TLD-600/TLD-700 Rt} $53 A%

v TLD-600H/TLD-700H Rt} &=

At AR/ AT 2o} EFAAA &
£ AR gty FEI teAE BT
T}, ¥ CaSOsDy TL % 2 °Li;pO, 33E 3
NHH,PO; S3E° ?}5}%}% HH38 zAso
KCT-306 2742 ARgs o) 5429 g9

2} e 2 Zk]x]./ﬂ‘u]. 71:}-‘:1:1]7]’ Hies AE

BYo

oﬁ WU o ki

Agstl TA% 29l e @A det S
Be 2F4A 544 24% Adse] A8Y
2% % Aoz Aldat

REFERENCE

1. Mayhugh MR, Watanabe S and Muccillo R.
Proc. Third Int. Conf. Lum. Dosimetry,
Riso, Denmark. 1971;3:1040.

2. Morgan MD, Lacombe MA, and Stoebe TG.
Development of a thermal neutron
dosemeter utilizing the CaSOsDy system.
Radiat. Prot. Dosim. 1984;6(1-4):321-324.

3. Ayyangar K, Chandra B and Lakshmanan
AR. Mixed field dosimetry with CaSO4Dy.
Phys. Med.Biol. 1974,19(5):656-664.

4. Iga K, Yamashita T, Takenaga M, Yasuno
Y, Oonishi H and Ikedo M. Composite -TLD
Based on CaSO;Tm for y-rays, X-rays, B
-rays and thermal neutron. Health physics
Pergamon Press 1977,33:605-610.

5. Takenaga M. Thermoluminescent Response
to thermal neutrons of mixture of CaSOg4
Tm and non-luminous °LiF.  Journal of
Nuclear Science and Technology 1977;14
(4):292-299.

6. Beach JL, Huang CY. Mixed Field
Dosimetry with  CaSO4(Tm)Li. Health
physics, Pergamon Press 1976;31:452-455.

7. Yang JS et al. Developmen of Phosphors-
compound CaSO4Dy (KCT-300) TL pellets.
Journal of the Korean Nuclear Society.
2002;34(2):142-145.



134

i

8. ¥R, AF4, #F

[¢]
CaS0OsDy TL

47 298 239 Az

AP0 %3] 2003,

9. ¥R, 279, 2AE, A

=44 Li sdes A7

v
L AT eR RS

B RE B G - B34 3R 20065F

=]

8. 3. Fabrication and TL Characteristics of

CaSQsDy TL Powder. &= 941883 &4
gz i3] 2001.

Shinde SS and Shastry SS. Journal of
Applied Radiation and Isotopes. 30:75-77.

1]
=



