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qs1u)5878 2119 96 Aveene AdedTunuNratdnInsues Wadaiaen il ntignage Inaldansuinsgu
IAEA-Soil-6 Tunnstiuifisy wudn mrnaufuainuditl uaza1aaed L30nSdnganmnfeil Hifsunn Ra-226, K-40
WAY Th-232 Lafe 42.63 + 26.08, 125.42 + 38.58 WAY 6.29 + 2.29 Bg/kg AMNA1AL ANLT N L8 Ra-226
R I I o . . Y N
HAedngendnAeaseinlan ussindAnadtlulssmealneg 4% K-40 uaz Th-232 HAeauaIndIALeas
1aslszinalng uazAnafaveslan uananinudiAiniunnwisdanyaisiaan (Ra,) HANLRAY 61.29£28.75
1 o dl Yo o a 1 a tdl 1 o dl Yo
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o a \ A . | o o = a a =
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Abstract

Concentrations of Ra-226, K-40, and Th-232 in 96 sediment samples from rivers and canals at Surat Thani
Province were analyzed. The analyses were performed by using a gamma spectrometry with a high purity geranium
(HPGe) detector and IAEA-Soil-6 for calibration. The results showed that the average radioactive concentrations of
Ra-226, K-40 and Th-232 in sediment from rivers and canals at Surat Thani Province were 42.63 + 26.08, 125.42 *
38.58 and 6.29 + 2.29 Bg/kg, respectively. The concentrations of Ra-226 and Th-232 were higher than the world
wide but lower than the Thailand average. In addition, the radium equivalent radioactivity (Raeq) were 61.29 £ 28.75
Bqg / kg, the internal hazard index (Hm) were 0.28+0.14, the external hazard index (Hex) were 0.17£0.09, the gamma-
absorbed dose rate (D) were 28.69+13.34 nGy/h and the annual external effective dose rate (E) were 0.04 + 0.01

mSv/y, respectively. Which is lower than of the United Nations Scientific Committee on the Effect of Atomic Radiation

(UNSCEAR, 2000).

Keywords : sediment ; Surat Thani Province ; high-purity germanium detectors (HPGe)
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Ra, (Ba/kg) = C,, ,,, +1.43C,, ,,, + 0.077C, (2)
H, =(Cu. b,o /185) + (C,, ., / 259) + (C, ,, / 4810) (3)
H, = (Cpu. ,e /370)+ (C,, 5, / 259) + (C, ,, / 4810) (4)
D (nGy/hr) = (0.461C, ,,, + 0.604C,, ,,, + 0.0417C, ,,) (5)
E(mSv/y) = D(nGy/hr) x8760(hr)x0.2x0.7(Sv/Gy)x10° (6)
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Ra-226, K-40 Waz Th-232 TuAZnauAuann wutn a1Aaed

° d’l a o o -8 = :j o 1 ¥ ° dl v dl ' o o v b4
nﬂmmfa‘l,uwummmmgim{]amu FANYNUNA 96 FIDEIN udattFunailEnnefeeuiazanandliuanalsl
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A1599 1 ARNEuRNINANN et e s

ANUNET A1AAeY SdngIneniei

o o a

HURNTNA

Ra-226, K-40 waz Th-232 lusaetamznaumu

specific activities (Bg/kg)

Samples
Ra-226 K-40 Th-232

1. 81NBYINTUY (n=2) 9.56+3.09 155.3463.18 4.28£1.62
2. gunelaen (n=4) 11.30£3.73 105.08+45.70 3.46+0.85
3. 8Neviang (n=5) 9.48+1.74 58.00£15.51 2.64+0.36
4. 8UN8INNR (n=1) 80.00 579.59° 28.05°
5. SWNENWUAY (=12) 35.47+20.04 34.19+11.66 3.05£0.73
6. 81Nales (1=10) 7.261.08 8.1515.65 2.58+0.46
7. 8NeNYAUALF (n=8) 16.11+6.38 68.00+14.16 3.80+0.48
8. 8naneaudn (n=3) 3.87+0.66 11.75£11.62 1.8420.82
9. ewnetiuuLAN (n=1) 25.35 187.88 3.83
10. SUNBLAELUTN (n=7) 276.83£176.03 ° 14.89+10.40 4.00+1.37
11. 8netiuunans (n=7) 184.95+174.81 208.93+43.47 18.3213.00
12. SUNBIALNATY (n=4) 19.05£5.88 91.91+47.54 3.07+0.94
13. BUNBNIZUAY (N=4) 4.84+1.54 9.40+8.35 1.84£0.59
14. g nederfs (n=2) 4.23+0.38 ND” 0.66+0.63
15. 8UNBNUN (n=12) 10.51£4.03 64.07+11.35 4.04£0.40
16. 8netiungu (n=4) 11.8745.11 140.41£106.54 3.37+1.96
17. §neRsIFUAN (n=4) 30.08+16.03 125.66+37.78 10.90+5.28
18. 8NBINZNIU (n=4) 38.15£18.85 290.54+128.12 9.1744.42
19. BUNBNZANE (N=2) 31.1243.92 229.2056.30 9.70+4.84
Range 3.87 - 276.83 ND - 579.59 0.66 - 28.05
Average 42.63 £ 26.08 125.42 + 38.58 6.29 +2.28
Pattani Bay of Pattani Province

4.6 £1.1 172.9+ 26.8 56.8 + 25.9

(Kaewtubtim et al., 2018)
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A1599 1 (512) ANTNIUANINANNZ12979 AR N WRSIA Ra-226, K-40 way Th-232 Tusatnemznaufiuann

wHth A1Aaee Sadngane)iell

specific activities (Bg/kg)

Samples
Ra-226 K-40 Th-232

Chumporn Province

57.32 +5.19 2135.69 + 168.87 56.98 + 4.68
(Chuaymanee et al., 2012)
Andaman sea

157.10 = 8.06 2859.63 + 209.83 137.16 £ 7.26
(Kessaratikoon et al., 2015)
Southern Thailand data

171.55 £ 3.13 511.04 £+ 7.04 211.19+ 1.98
(Office of Atoms for Peace, 2002)
Thailand data OAP

48 400 40

(Office of Atoms for Peace, 2002)
Worldwide mean (UNSCEAR, 2000) 35 400 30

WEg . a Enaie ANanga, b waneds Arliasge
ND uxneiN wisaaiialianuisansaadnls
N YRNLTN A28

al 1 d‘ o v a ° o = o 1 al
Average + S.D. (ﬂi‘mVLNNﬂ’W + S.D. WANRINANNALIUUIANNINITATIAVALNENFAIDENLALI)

o o o

AINANTNN 1 WAAANANTURN MR e9TR lAa AN IATIE Ra-226, K-40 LAz Th-232 1aae lufaasing
AENAUALAINUNLI 2159 T9udnga=)Fa1T wudn HAnafAeiniy 42.63 + 26.08, 125.42 + 38.58 Wz 6.29 +

2.29 Ba/kg AMNAIAL WLINANENIDL Ra-226 HANQMAATIENBIRALLTT sa9asnnfigineiinuuans

P e o = = | e = Yo o = . | e
BTN 2 ﬂqﬂﬂﬂumﬂqu\?@@NH@LiLﬁﬂN (Raeq) ﬂqﬂmuﬂqqﬂL@El\'i@']ﬂﬂqﬁ‘iﬂﬁ‘uﬁ‘qm@qﬂﬂqﬂiuiq\?ﬂ’]ﬂ (H ) AATu

in
o

P Yo o = , > o = = . S
ﬂ"l’]llL@il\'iﬂq‘i’lﬂiu?Qﬂqqﬂﬂqﬂuﬂﬂiq\?ﬂqﬂ (H.) ﬂq@mﬁ‘qlﬁ‘ﬂqmﬁ‘QﬂLLﬂNNW@@ﬂ@u (D) LL@zﬂqlﬁ‘qui\iﬂw

ex

Yo ) o o o s = P
llﬂi“]_l"’mﬂﬂqﬂuﬂﬂiqﬂﬂqﬂﬂiz’ﬂqﬂ (E) @duﬁm@i’mgiﬁ’m LA UINE DU

Sample Ra,, (Ba/kg) H, H., D (nGy/h) E (mSvly)
1. SNAYINTU 27.65+10.27 0.10+0.04 0.08+0.03 13.47+5.04 0.02+0.01
2. awnalaen 24.34+8.46 0.10+0.03 0.07£0.02 11.68+4.14 0.01+0.01
3. aunavinend 17.71+3.44 0.07+0.01 0.05+0.01 8.38+1.66 0.01+0.00
4. 8UNEINA 164.740 0.66 0.45 77.99 0.10
5. SNOWUNY 42.47+21.98 0.21+0.11 0.12+0.06 19.62+10.16 0.02+0.01
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A1597 2 (si) ArANsTURNWIRaNyaLnAEN (Ra,,) ANdTiAdanannnslafufidananalusenie (H,)

oA o VYo o = '
mmummLammﬂmmmmnmﬂu@nm\mw (Hex)

' o dd‘ Yo ] o a [ % o o = a o dl
uazABNNUTAN IEFuannnauenianadszantl (E) AWNIARIIE I UWAZINTUIREAU

AR

o

RINFUIUTIAUNNNIRANEY (D)

Sample Ra,, (Ba/kg) H., H., D (nGy/h) E (mSvly)
6. aLNaLiad 11.57+2.17 0.05+0.01 0.03+0.01 5.24+1.01 0.0120.00
7. 8NN YAURLF 26.7948.15 0.12+0.04 0.07+0.02 12.56+3.82 0.02+0.01
8. aLnanaudn 7.40+2.72 0.03+0.01 0.02+0.00 3.38+1.28 0.01+0.00
9. anatinuuLAN 45.29 0.19 0.12 21.83 0.03
10. SLNALARILIN 285.124178.79 ° 1.52+0.96 ° 0.77+0.48 ° 131.26+82.41° 0.16+0.10 °
11. anatituuigns 227.23+196.75 1.11£1.00 0.61+0.53 105.04+90.25 0.1320.11
12, BWNBALAT 30.52+10.88 0.13+0.05 0.08+0.03 14.4745.26 0.0240.01
13. BUNDNTZUA 8.19+3.02 0.04+0.01 0.02+0.01 3.73+1.41 0.010.00
14, gnedeufs 5.18+1.27 " 0.03+0.00 0.010.00 ’ 2.35£0.55 " 0.010.00 °
15. ALNANUY 21.2245.47 0.09+0.03 0.0620.02 9.96+2.57 0.0120.00
16. 8natiunIu 27.50+16.12 0.11+0.06 0.07+0.04 13.36+7.98 0.02+0.01
17. 8NeRsIgiieAN 55.32426.49 0.23+0.12 0.15+0.07 25.68+12.16 0.03+0.01
18. ALnan1zniy 73.63+35.04 0.3040.15 0.20+ 0.09 35.24+16.70 0.0420.02
19. BUNBNIZANE 62.63+15.17 0.25+0.05 0.17+0.04 29.76+7.07 0.04+0.01
Average value 61.29+28.75 0.28+0.14 0.166+0.078 28.69+13.34 0.04+0.01
Pattani Bay of Pattani 143.65 + 3.29 0.40 % 0.01 0.39 % 0.01 62.34 + 1.42 0.08 +0.00
Province (Chuaymanee et
al., 2012)
Phang-Nga province 616.14 +37.13 - 1.66 + 0.10 295.24 + 18.16 0.36 + 0.02
(Kessaratikoon et al., 2015)
Phuket province 922.99 + 47.37 - 2.49+0.13 446.92 + 23.19 0.55 +0.03
(Kessaratikoon et al., 2015)
Songkhla province 45525 + 31.13 - 1.23 +0.08 229.03 + 15.49 0.28 +0.02

(Kessaratikoon et al., 2017)
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1 o Aﬂl Yo o a 1 1 o al =
AATiiANAENNNT AT UT AR INNNEueNINNTY (H, ) AMERINENNURAWNNNIAANAY (D)

ex

' o dd‘ Yo ] o a [ % o o a a o dl
uazABNNuTAN 1§ uannauenianadszantl (E) ANIARTIB I LATITUIRLAY

Sample Ra,, (Ba/kg) H, H D (nGy/h) E (mSvly)

in ex

Thailand data OAP (Office of 512.90 + 6.50 - 1.39+£0.02 231.81 £2.97 0.28 £ 0.02
Atoms for Peace, 2002)

UNSCEAR (2000) [14] 370 1 1 55 0.48

g« - e Tdseyluanu

Average t S.D. (N3 laifiAn £ S.D. HasannsnetiuuIANINNNIRIRTALReaAIas19LRE)

o o o a 1 e o a

A1NANNT 2 UaasHANT TR EATNTURN T RaNyaLAEN (Ra,,) A1ATANAEIAINNSIRTEE

' o

amnnelugianig (H, ) Ardatdaonu@ssainnistiiuie@ainanauensienig (H ) Ardasfsunnudedunusnsana

o aa

(D) WaTALBUNIAR A5 U AN aLanINanasvanT] (E) Wudn SANLeAsingL 61.20£28.75 Ba/kg, 0.28+0.14,
0.17+0.08, 28.69+13.34 nGy/h LAY 0.04+0.02 mSv/y ATNAIAL Imwhm'ﬁlﬂréi”\iﬂ@hqﬁﬁiw‘i'mdwmmmmmﬁ
ﬂmxﬂiiumﬁmmmmmﬁmmﬁﬂmmimmﬁL?{mﬁmmm%ﬁﬂim%ﬁmum (UNSCEAR, 2000) Nn#114a AnLA
prnauAuluennnil (Kaewtubtim et al., 2017), ANLRAEALANNTINIATIaN (Kessaratikoon et al., 2015), AnLaaE
AuaINAandngie (Kessaratikoon et al., 2015) ANLOAE AL BTN AEITAN (Kessaratikoon et al., 2015) ALaAtAY
9849n7A 1A (Office of Atoms for Peace, 2002) Lwiwudﬁrﬁhﬁuﬁummwﬁﬁmgamﬁﬂu (Ra,,) AnFTiAN NI REANNNNg

o

%o = \ | e P Yo o = , e o =
VLmi‘LIN@@’mﬂ’]EIELuiNmEI (Hm) ﬂ']ﬁ“ﬁuﬂ')qllL@ﬂﬁqqﬂﬂqﬁ‘i@iuﬁ\iﬂ@qﬂﬂqﬂuﬂﬂiqﬂﬂqﬂ (Hex) ﬂqﬂmiqﬁﬂqmi\?@uﬂﬂﬂq

@mﬂ'ﬁu (D) TLN9BLND TBIBNABLALIUTN LATBINDTINULIENT ﬁ‘]ﬁmm'ggqndw:ﬁumwﬂ@@mﬁmﬁmmxmaumi

ANEANARSUIRIIANIANLITTNTN AN TUNATEI AN YWA (UNSCEAR, 2000) Nuue

AANSTINANNSIAE

AuTUAN AWz a9Tn laadiNdunTad Ra-226, K-40 uaz Th-232 e luseganznauALaINLLT
RGLEN @Tamfmmmg%mﬁ WINAiL 42.63 + 26.08 Ba/kg, 125.42 + 38.58 Ba/kg WAz 6.29 + 2.28 Ba/kg ANNAIAL 4
HAAndunn na i zaesiialaasiusiunied Ra-226 gandinznauauizouenlnmni Ra-226 (4.6 + 1.1 Ba/kg)
gauAninsunn N zresilnlaadiniunfadaee K-40 uay Th-232 AAteandnnzneauaussinueatina il
AANTUANINANNzae9Ta lARATNTUATR K-40 wWinfiu 172.9 + 26.8 Ba/kg Waz Th-232 1nfiu 56.8 + 25.9 Ba/kg
(Kaewtubtim et al., 2018) HAfiusunnIna Iz raaia lradinduniad Ra-226, K-40 way Th-232 AANdNALAT

29939 U NI N AT UANINA NN 09T A A iNTUATIA Ra-226, K-40 uaz Th-232 1winfiu 57.32 + 5.19

Ba/kg, 2135.69 + 168.87 Ba/kg LAz 56.98 + 4.68 Bg/kg AMNANAL (Chuaymanee et al., 2012) HANdunn1In
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o o AR A

ANN1ZIBIR IAAAANNUATIR Ra-226, K-40 bay Th-232 AMNIIARALLOUNASUANNUNN AN UANINA N
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o A v o

+ 7.26 Ba/kg AMNANAL (Kessaratikoon et al., 2015) Haninsiuaninatnizaesialaasiuiunied Ra-226, K-40

14 1 o o 3 o o o a

WAz Th-232 AandnAadedeyaresnialiniaArindunninannizaesiialaadiusiuniaa Ra-226 , K-40 uaz
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v o
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o
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o
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'
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