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Radioisotope Radium-226 and Its Dispersion in Hot Spring Area of

Suratthani Provinces

"Saina Jeasai, Tripob Bhongsuwan and Tawat Chittakarn
Prince of Songkla University, Department of Physics

Phone: 0 8406 39916, E-Mail: saina_j171@hotmail.com, saina.j171@gmail.com

Abstract

This work aims to study Radioisotope Radium-226 and its dispersion in hot spring area of Suratthani
Province. Totally, 55 hot spring samples and 17 shallow well water were collected and examined. Radium in water
sample was absorbed by an absorbing media and the specific activity of Radium-226 was analyzed using a low
background HPGe Gamma ray spectrometer. The metals in hot water samples were analyzed using ICP-OES.
Results show that the specific activities of Ra-226 in hot spring water samples ranged from 190 to 4,192 mBg/1

and ranged from 10 to 96 mBq/1 for nearby local shallow well water samples. Apparently, all samples of hot spring
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water had the Ra-226 content exceeding 185 mBgq/l, which is the maximum contaminant level proposed by US
EPA. However, Cd and Cu in hot spring water samples were found to be 0.001 - 0.002 mg/1, 0.002 - 0.004 mg/1
and not found Pb, which values are below contaminant level proposed by Pollution Control Department, Ministry

of Natural Resources and Environment, i.e., 0.01 mg/l, 1 mg/1 and 0.05 mg/l, respectively.

Keywords: Radium-226, Hot spring water, an absorbing media, Gamma-ray spectrometry
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Channel Analyzer, MCA) ttaz 3n351eiU3una Taneminuaaiion noaad 1azazniaemnsed
ICP-OES (Inductively Couple Plasma Optical Emission Spectrometer) §' U Optima 4300 DU, Perkin
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a 1w v o @ 1 %’ % ] ¥
ANANITIATIEHAN NN UAN NI UNIZVDUTIAYN-226 Gl,umamqmw%’au waziiieny
a g’/ 1 ) [ [ 4 o @ 1 a %
TursnalndiRess 10 uvs 8 sune lusandagawg st S1uau 72 @20619 gunglveaimg
Y ¥ ' < 1 ~
39U (T) YamssIvazarelui (TDS) wazmaANuilunsae (pH) uﬁmagiumﬁm 1
L L v o % ) % 1 1 1
WU MANNUANINIUNIZITIAIN-226 Ghmaamaum%’auﬁmagizmw 190 — 4192 mBg/1 1ag
° T A A 1 d‘ = 19 4 dy =)
Gluum@@unmagigmn 10 — 96 mBq/l mamanﬂnmmmmﬁigmmiﬂmﬂamimw-z%
{ [ a o LA
qqq@‘ﬁaamu"lﬁ’ (Maximum Contaminant Level; MCL) YPINUWMINNIY TIAdoNVD
a o 1 U % o g a ]
ﬂizmﬁam;@mmm (US EPA, 1976) MHUAAINNNUANINI WNILITIAIN-226 Tuaihs Taaly
a a 1 v W o @ 1 H 9
AITINU 185 mBy/l NHANTAATIEHANUNUANINI WIS IABN-226 Gl,umamqmwiau
Y . 1 )
MYUA ﬁmqqmmmma;ﬂ;m MCL mmﬁmmmﬂummﬁﬁﬂy1ag1u1muﬂjmiamﬁauﬂam
J A a a @ dy A a A Ax = = ] I
ueye !,Lazm'e')ﬂLGUmmmiuﬁmmmumﬂmmwuwLﬂuﬂuﬁvuwuﬂ?mmgmuﬂiJ’g;N FaU19zlu

1 o A = 3 9 ] b 9y g A 2 g 3 ¥ R KR o
UARAINUUALTIAYN-226 llagu']cv\!i@uhlﬁwlﬁaw']u%uclﬁﬂu3juﬂﬂﬁﬂmaﬂuﬁﬁﬂlﬂuu'ﬁgﬂﬂﬁﬂ AU

9 9
%)Ildl v A

= 49?/ o 3 9 A 1 & H =2 A =Y 1
sReuyuntilaunn  vuzMhdeaudiulvgdlnihszauauddisfouaz auegludsum
Y A =) I =& Y] Aa a H 9 =W 1 ]
oo iiesnnsdonluhdiuvilagnaadu 13 luau guuglivenimdou (1) negluzis

[ %’ 1 1 [ 1
FEHIN 38 — 57 °C wramssvazareluiin (TDS) UA19YIZHIN 120 — 9765 ppm HAZAINIIN
I = [l [ [ a 4 o
Aunsawa (pH) IAwglugsenin 6.7 — 82 uaz MnWamsiaIilsualarnemin

= < @ 1 H 9 A ] A @
uAAEN NoAAY Hazaznd TUAI081NTaY (13190 2) o mMsdudleuveslaremiin
upaitioy JA10g1us29 0.001 - 0.002 mg/l 1Az NOIWAT TUFIN 0.002 - 0.004 mg/l  taz liny
< % 1 'o J 4 o %’ 4 a
Az FaanIunaainasgu Tangminlnhavvesnsuaruguuany NTENIN

NINOINITFITUMALALFUIARDY AD 0.01 mg/l, I mg/1 1AL 0.0 5 mg/l AINAIAY
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Uszauuiias Tnemdisdihia warm ngamna

M3197 1 HaIR DAY QUHNININFaY (T) MNamssINazawluii (TDS) maduily

LYY o : : X d
nsaua (pH) uaz MnuTuAN S UNIZIsAN-226 linihwSou tazindeau 2.g51ug5519

Specific Activity of
5 v o T TDS
Ina URANHIWIOU o pH Ra-226 (mBq/1)
cC) (ppm)

Min-max Mean =+ stdev
sR1 | thubmdeu o.lven (6) 57.00 | 5120 7.70 | 3915-5013 | 4192+418
SR2 | e 0. lwen (3) 3850 | 8400 7.82 | 791-917 861 + 64
SR 3 ’Tﬂﬁﬁﬁﬁ’au 2.2 (6) 41.95 4100 7.80 | 2385-3167 2736 £328
SR4 | thutlerh?eu B.MYIUABT (4) | 40.00 410 8.10 199 - 388 267 + 84
SR5 | thudsiiu o.unans (@) 41.00 270 820 | 94-296 190 +91
SR6 | thuwiles o./35gtiau (5) 46.70 765 7.85 | 1773-2443 | 2107273
SR7 | §aulndy o.nunu 4) 50.10 1520 7.80 | 2026-2704 | 2288 +301
SR8 | thumg eahwunan () 50.70 | 1530 750 | 1773-2213 | 2028 + 227
SR9 | thumnaen o.feua (16) 56.36 | 1210 733 | 1358-3934 | 2079 613
SR10 | auTunduiunma (@) 4135 | 9765 7.75 | 898-1478 | 1230+245

vijenu
sR1” | dhdwdeu o laen - - - - -
SR2 | wwd o.lven (2) - 1230 740 | 89-103 96 +9
SR3" | Fammhdou eshmis - - - - -
sR4 | thuterhfou e.naaudvg 5) | - 280 7.80 7- 40 29417
SR5 | thudsiiu o.u1a1s (5) - 120 6.80 6- 65 41 429
SR6 | thuties o.A353HAY (3) - 220 7.35 4-389 41+43
SR7 | Saulnds o.WuWu (2) - 530 6.70 5-15 106
SR8 | g eahuuuay - - - - -
SR 9* ﬂmwmm ’E).L?]EJ’L!“B"I - - - - -
srR10” | e Tunduiuna - - - - -

<] @ 1 ¥ A ¥ A
HUULHA *LLﬁﬂQi]qﬂLﬂ‘Uﬁ’J’E]EJ"IQI!"IVIlliJNl!"I‘]J’E]ﬁl!

Pl

J <} o (g 1 2
ﬁ?taﬂlﬁluﬁﬁla‘u () HEAIUIUAIDY U
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a a d J
Uszauuiias Tnemdisdihia warm ngamna

=
51U

M3 2 naaafanatansinunaiilen neans nazazia Tuhwdeu a.g31g3
. - WHanadanzwiin (mg/1)

e urasimiou - -

unAieN (Cd) | NoIUAS (Cu) | AZNI (Pb)
SR 1 thdmdou 0.001 Tajwy Tajwu
SR 2 UIUNT 0.001 Taiww Tsiww
SR 3 Samshdou 0.001 0.002 Tainy
SR 4 thurerhden 0.002 0.004 Tainy
SR 5 Mudaiiu 0.002 Taiww Tsiww
SR 6 uiies 0.002 Taiww Tsiww
SR 7 Saulnde 0.001 Taiww Taiww
SR 8 Mg 0.001 Tajwu Tajwy
SR 9 unaen 0.002 Taiww Taiww
SR 10 auTuATHININA 0.001 Tainy Tsiny

1 = Ao Yy Y o A A Y 1o
WL h]JJ'W‘U fo ﬂ11/l’3ﬂllﬂu®Elﬂ’ﬂﬂWHqﬂ‘VILﬂ'ﬁf]\?ﬁﬁﬂiﬂﬁii)i]wullﬂ (LOD) 191 A

Nnsesansons19ny 1dues Cd = 0.005 mg/l, Cu = 0.001 mg/l, Pb = 0.05 mg/l

Counts

1800

1500 ~

1200 -

Pb-214 (295.2 keV)
Pb-214 (351.9 keV)

Bi-214 (609.3 keV)

900 ~

Pb-214 (242 keV)

600 -

Ra-226 (186.2 keV)

300 A

O 1 1

— Bi-214 (768.4 keV)

-

- Bi-214 (1120.3 keV)
| Bi-214 (1238.1 keV)

L Bi-214 (1764.5 keV)

0 500

1000

Energy (keV)

1500

2000 2500

Y

3000

3500

d‘ @ 1 @ [ @ 1 3 9 A 2 9
ETJ‘VI 4 LLﬁﬂ\‘lﬁ'J’E]EJNﬁ!,‘]_]ﬂﬁiﬂJle’ENi\‘lﬁLLﬂﬂJﬁJ"IGllm'J’E]EJNl!"W!ﬁ’E]HVI‘]JWUUWW?E]L! ’E].Vlflffﬂ

(SR1)
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[
o

) %} S d‘ v Aa =Wl
13IA8U-226 Gluum%’auummﬁﬂ 190 mBg/1 ‘nﬂ’m’mu 9.41813 (SRY) HazNAIGIga 4,192

Q

a3 9y

A Y % Y aov 1 Y ° o ~ =
mBg/l Ahunimdon 0. lve1 (SR1) guugiimdousssumaian ladga 38.5°C 1ueE o.

£

2y

1 0 d‘ %’ Qv 1
loen (SR2) wazaigaga 57 °C Mhwimdou o.le1 (SR1) wamssavazateluin Jasla

Q

v Aa

@1ga 270 ppm 119U .11 (SRS) HazA1IgIga 9765 ppm Nau TuATuILIMA (SR) LAy

v
=W o

I {1 3 ' {
anuilunsawaiisdga 7.33 Nermiouthuwanaen  eifioua (SRY) tazAIgIga 8.2 1

Y
o

9 9 v A 1 v W o 2 { J
Wiou 1UIIHY 2.11815 (SR5) HAZAINUNUAMNIINZITABN-226 Tuiieauiian

q

1j9
y

5 { ) 901 ol o a { ]
dga 10 mBg/!l Miomieusaulndo o.qui (SR7) 4aggega 96 mBg/l Nivtimiou w1
= ¥ o 9)‘0 A 9 v a

19T 0. lsen (SR2) yamssIvazare i ’Jﬂﬂﬂﬂ@ni}'ﬂ 120 ppm NINUNHU 2.U1915 (SRS)

' A = I Ao Ao @

LAZAIGIFA 1230 ppm NAUTUNE 0. 1961 (SR2) wazganuiunsawalinmaga 6.7 1FauTnde
a 1 ~ 9 ] % 9 a 4 dy

9. WUNY (SR7) UazAgaga 7.8 NNUUUITOU 0.MYIUAYT (SR4) uaz smanstuileu
Y = < @ 1 3 9 (% A J tﬂy

vod Tangninuaaon Noad nazazn 1udIENNToUAMITNN 2 Wy Msuilou

Y = A1 o S g 2y =
yo Tarigriinuaaon UA1EIEA 0.001 mg/l NNUUMIoU (SR1) WIUNE 0. 1961 (SR2) du
J a [ o 1 § v a

TuNUUIITIA (SR) $auTnde (SR7) uaxﬂ’mmwg (SR8) 11AZA1GIGA 0.002 mg/l < Thudaiiu

y y y A y o

(SR5) 1huwniios (SR6) taziiuaen (SR9) wazmsiluilonvedlanzriinnoauas Ua
5 4 Y 1 d' 1 % ]

@1 0.002 mg/l NIAT13130U (SR3) AAIFIga 0.004 mg/l Nt U (SR4) tag laiwy

& o %oy g \ ¢ a2 9 A g &
aznluAI0619IMToUNT 10 urd Tu 2.95185571 FaveyamatazuvoyanugIun

'
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7. 19NN 15919949

w3 dimans, 53% Faeszns, gl Wesgasin uazlasaw  WeagasIal, 2548.
v o o F ¥ v o Jdo a 4
Auduan M mnza U NtuveusRen-226luiisauuaza NuduRUS T UgAN 8]
a < v < ] a 4
AV nuazNzGaHanaA0IT I 0.UMUBY  2.69YA1. 2. 83VAIUATUNS

(. 28(1): w111 201-215.

A a

Fasar wigen, wisu auedu uazlasan AeagasTa, 2005, MniuanIwsd@s e

= 3 9 Y st .
vorsiaen-226  lusimdeuvesnaldlsemalneg. 31" Congress on Science and

Technology of Thailand at Suranaree University of Technology, 18-20 October 2005.
1 1Y a o 4 [} a"' an
Tasan WONEITIR, TIT VAATLNIT, AUNT 903971, NIAT WaN9Y, guadaa A3913079,
a o d aa Jd o 4 Qe‘ Y] a 4 (4] Y [
DAUUN FANTUNUT, ANYND TAUNN uazs WAFEAAT, 2545. MIBNUNUASITITADY
a 4 { o { a

Tuahu. Mymsaauaasuns. 39 20 aafui 2 we-i.e.
Uian U193, 59% Faaszmsuay 1asan Meegassa, 2550, AUTUANINSIEEITUINA

dy A o [ =) a 4 Y
TUNUNIIHIAUATATFITUIIY. 2. F9VATUATUNT (INN.) 29(4): 1111 1183-1198.
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