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# # 4570422221 :MAJOR NUCLEAR TECHNOLOGY
KEY WORD: GROSS ALPHA / GROSS BETA

PIYASAK WUDTHICHAROONPUN : MEASUREMENT OF GROSS ALPHA AND
GROSS BETA EMISSION RATE FROM CERAMIC TILES. THESIS ADVISOR : ASSOC.
PROF. NARES CHANKOW, 62 pp. ISBN 974-53-1485-4.

This research was conducted to measure the emission rate of total alpha- and beta-
particles emitted from ceramic tiles. A ZnS(Ag) scintillation counter and a GM counter were
used to measure alpha- and beta-rays, respectively. For some samples, alpha and beta
spectra were obtained using an alpha spectrometer with semiconductor detector and a
beta spectrometer with plastic scintillation detector, respectively, to determine alpha- and
beta-particle energy range which would be used for dose assessment. Furthermore,
gamma-ray spectra were also obtained using a HPGe gamma spectrometer.

The experimental results showed that the total alpha emission rate was found to be in
the range of 0.0010 £ 0.0001 to 0.0154 + 0.0020 per cm’-sec with the mean alpha energy of
3.10 MeV and the total beta emission rate was found to be in the range of 0.0457 + 0.0019
to 0.0749 = 0.0025 per cm’-sec with the mean beta energy of 600 keV. Moreover, the
obtained gamma spectra showed that the radionuclides in the ceramic tiles were “K as well
as 238U, “Th daughter radionuclides such as 214Bi, **Ra and “T1.

The research also took into consideration the estimated contact dose of the alpha
and the beta particles ‘emitted from the ceramic tiles. The estimated contact dose of the
alpha radiation was found to be in the range of 159.12 + 1.594 to 245.52 + 30.189 uSv / hr,
while the estimated. contact dose  of the beta radiation was found ‘to be in the range of

0.0748 £ 0.0027 to 0.1227 + 0.0041 pSv/ hr.

Department.......Nuclear Technology.........Student’s.............oc oo
Field of study....Nuclear Technology......... AQVISOIS ittt

Academic year 2004
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Valence Band

In crystalline atoms, electron shells of each atom
modifying each others resulting in band of shell
rather than a single shell.
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Roentgen Equivalent Man (rem)
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1335 9FAHUINUN (VAMBITAADANT NLFUANAT, Ba/em ) munah ladauandluaisian 4.1

~ " Ao Y] A ) A v 2 A o a v A
M3 1NN 4.1 ﬂWl’JﬂulﬂiﬂﬂLﬂ‘ifN’.)mJimmi\‘lﬁ’uﬂaﬂmamﬂiEN’J@]‘]JimmN’diJm

Net Alpha Net Beta
TYPE (a/em’-sec) (B/cm2-sec) HUYLYe
1. madu @)l 0.0067 £ 0.0009 | 0.0636 = 0.0023 (a), (c)
2. adu)uru 0.0069 +0.0009 | 0.0673 +0.0023 (), (c)
<Y [
3. M1IDITMON)LNUL 0.0011-£0.0001|0.0571 = 0.0022 (), (c)
J Y [
4. 1199 TM(IN)UHNU2 0.0013 +0.0002 | 0.0606 + 0.0022 (), (c)
J Y =3 ]
5. H10IN(VY)LHUL 0.0008 =0.0001 | 0.0568 +0.0022 (), (¢)
J Y = 1
6. ¥1993 M(VB)LHL2 0.0011 £ 0.0001 | 0.0534.+0.0021 (a), ()
7. W u s 0.0010 £0.0001 | 0.0580 = 0.0022 (a), (c)
8. Wy Yunsu2 0:00110.0001 | 0.0638+ 0.0023 (a), (c)
A A 4 1
9. NTUNAA AU 0.0078 +0.0010 | 0.0664 + 0.0023 (), (¢)
A A 4 ]
10. n5uUNaA LAU2 0.0088 + 0.0011 | 0.0681 + 0.0024 (), (¢)
11. Jaeu(ieg)unu 1 0.0040 + 0.0005 | 0.0600 + 0.0022 (a), (¢)
12. Jaaeu (e )uHu2 0.0039 + 0.0005 | 0.0558 +0.0021 (a), (c)
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Net Alpha Net Beta
TYPE (a/em’-sec) (B/cmz-sec) HUYL1A
13, 3 aun1o9903 urul 0.0019 +0.0002 | 0.0545 +0.0021 (a), (c)
14, 13 emn 19993 HHL2 0.0012 +0.0002 | 0.0536 +0.0021 (a), (c)
15. ﬁmam"aimﬁ?ma AU 0.0080 +0.0010 | 0.0641 +0.0023 (a), (c)
16. ﬁ’maas"aiﬁmfmm U2 0.0079 = 0.0010 | 0.0630 = 0.0023 (a), (c)
17. 1N ¥y 0.0015 +0.0002 | 0.0506 = 0.0020 (a), (c)
18. asadma 7 urul 0.0092 +0.0013 | 0.0687 + 0.0024 (a), (c)
19. ASaduna 7 uru2 0.0080 = 0.0010 | 0.0665 = 0.0023 (a), (c)
20. ATAAINE 1A WAL 0.0067 + 0.0009 | 0.0654 = 0.0023 (a), (c)
21. ATARINE 1ADI LHN2 0.0057 £ 0.0007 | 0.0608 + 0.0022 (a), (c)
22. unuain h 0.0011 £0.0001 | 0.0555+0.0021 (a), (c)
23. 21910 18 HHU1 0.0018 £0.0002 | 0.0553 +0.0021 (a), (c)
24. 21919 (VY A2 0.0021 £0.0003 | 0.0500 = 0.0020 (a), (c)
25. a1%1a o v 0.0010 +0.0001 | 0.0516+ 0.0021 (a), (c)
26. 211A o w2 0.0019 +0.0002 | 0.0538 +0.0021 (a), (c)
27. 13 A1 urul 0.0057 +0.0007 | 0.0648 +0.0023 (), (©)
28. 1v A1 U2 0.0051 + 0.0006. 0.0669 + 0.0023 (@), (©)
29. Y3 e upl 0.0058 £ 0.0007 | 0.0645 = 0.0023 (a), (c)
30. W3 e w2 0.0066 + 0.0008 “|0.0639 + 0.0023 (), (©
31. a191a vh rul 0.0021 % 0.0003 | 0.0550 = 0.0021 (a), (c)
32. a191a 11 LHu2 0.0011 +0.0001 | 0.0520 +0.0021 (a), (c)
33 Ui iite usiu 0.0021 +0.0003 | 0.0558 +0.0021 (a), (c)
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Net Alpha Net Beta
TYPE (o/cm’-sec) (ﬁ/cmz-sec) NN
34, NV B LAUT 0.0014 +0.0002 | 0.0556 +0.0021 (@), (©)
35. LAV B LHU2 0.0026 +0.0003 | 0.0543 +0.0021 (a), (c)
36. Y ¥ wriul 0.0053 £ 0.0007 | 0.0567 +0.0022 (), (©
37. 93 ¥17 uHu2 0.0058 + 0.0007 | 0.0595 + 0.0022 (@), (©
38. 93 ¥ wriu1 0.0052 +0.0007 | 0.0579 % 0.0022 @, (©)
39. 903 ¥ uru2 0.0058 +0.0007 | 0.0587 % 0.0022 @), (¢)
40. P3N 1o uAl] 0.0092 +£0.0012 | 0.0679 +0.0024 (a), (c)
41, 3N tiie uAv2 0.0099 + 0.0013 | 0.0715 + 0.0024 (a), (c)
42. ATAAINE V1D LHUL 0.0076 £ 0.0010 | 0.0671 = 0.0023 (a), (c)
43. ATAAE V1D A2 0.0074 = 0.0009 | 0.0715 +0.0024 (a), (c)
44. 93 Tasin Tui 0.0076 +0.0010 | 0.0590 + 0.0022 (a), (©)
45. 91031 e AUl 0.0062 + 0.0008 | 0.0670 =+ 0.0023 (a), (c)
46. 91031 1V LHU2 0.0057 = 0.0007 | 0.0676 + 0.0024 (a), (c)
47. @191 (Ve 0.0017 +£0.0002 | 0.0531 +0.0021 (a), (c)
48. dnnosoou 0.0097 £0.0012 | 0.0597 + 0.0022 (a), (©)
49. Jadms 0.0051 + 0.0007.~{. 0.0502 % 0.0020 @), (0)
50. 3°% 1M 0.0104 £0.0013 | 0.0543 +0.0021 (a), (c)
51.91n 0:0015 + 0.0002 “|0.0457 £ 0.0019 (a), (c)
52. a1aa 1h 0.0010.+ 0.0001 | 0.0536 = 0.0021 (a), (c)
53. neiaiiieleas 0.0119+0.0015 | 0.0673 +0.0023 (@), (d)
54. nos Y 1D 0.0107 £0.0014 | 0.0619 +0.0023 (a), (d)
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Net Alpha Net Beta
TYPE (o/cm’-sec) (ﬁ/cmz-sec) NN
55. LEGNO BONE 0.0080 = 0.0010 | 0.0538 +0.0021 (a), (c)
56. LEGNO BROWN 0.0039 +0.0005 | 0.0613 =+ 0.0022 (a), (c)
57. LEGNO GREEN 0.0147 £0.0019 | 0.0624 =+ 0.0023 (a), (c)
58. LEGNO BEIGE 0.0154 £ 0.0020 | 0.0566 = 0.0022 (a), (c)
59. 13131 uFUAA AL 0.0019 +0.0002 | 0.0459 +0.0019 (a), (c)
60. Toauily 1ana 0.0015+0.0002 | 0.0582 +0.0022 (a), (d)
61. Toaudle 19 0.0016 £ 0.0002 | 0.0523 + 0.0021 (a), (d)
62. Mo v 0.0051 +0.0006 | 0.0571 +0.0022 (a), (c)
63. Mo 1w 0.0043 +0.0006 | 0.0577 +0.0022 (a), (c)
64. aiiTo uxua 0.0040 £ 0.0005 | 0.0533 +0.0021 (a), (©)
65. loTa uuam we 0.0097 £0.0012 | 0.0749 +0.0025 (a), (c)
66. Towf uuan 1t 0.0110+0.0014 | 0.0619 +0.0023 (a), (c)
67. IFNA LUAN 1L 0.0054 = 0.0007 | 0.0635 + 0.0023 (a), (c)
68. UINIFY UYUA 0.0023 £0.0003 | 0.0581 + 0.0022 (), ()
69. 1o 7h 0.0051 +0.0007 | 0.0618 + 0.0022 (a), (c)
70. 111R0 (Ve 0.0048 + 0.0006. . 0.0646 + 0.0023 (a), (c)
71. ANARZIU UHU] 0.0081 £ 0.0010 | 0.0613 % 0.0022 (a), (c)
72. ANARLIU LHU2 0:0089 + 0.0011 “{0.0664 + 0.0023 (a), (c)
73. U1 D9 0.0039.: 0.0005 | 0.0549+ 0.0021 (a), (©)
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Net Alpha Net Beta
TYPE (o/cm’-sec) (B/cmz-sec) NN
74. Y1YAN 0.0061 +0.0007 | 0.0558 +0.0021 (b), (c)
75. uAudung 0.0035 +0.0005 | 0.0540 =+ 0.0021 (a), (c)
76. 9ITUNT AU 1 0.0044 £ 0.0006 | 0.0536 +0.0021 (), (©
77. 9I3UNS AU 2 0.0041 +0.0005 | 0.0538 + 0.0021 (@), (©
78. NIGASIN LHU | 0.0057 = 0.0006 | 0.0673 +0.0023 (), (c)
79. NIGAUIN LKU 2 0.0054 £ 0.0006 | 0.0606 + 0.0022 (), (c)
80. J93unsaoy 0.0032 £ 0.0005 | 0.0674 + 0.0023 (b), (0)
81. HIVD LW 1 0.0049 + 0.0006 | 0.0560 + 0.0021 (b), (c)
82. 1YV LAY 2 0.0053 +0.0006 | 0.0613 +0.0022 (b), (c)
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