ﬁ EasyChair Preprint

Ne 9528

Assessment of Radioactive Contamination in
Soil at Granite Rock Mountain Area, Nakhon Sri
Thammarat Province

Sasithorn Sappayasan and Pungtip Kaewtubtim

EasyChair preprints are intended for rapid
dissemination of research results and are
integrated with the rest of EasyChair.

January 3, 2023



n159AgIEINTU Ul UBRIRITANNUASIRIUAY LSRN N RULNTRATRIRIUIA

WASATETTNGT

Assessment of Radioactive Contamination in soil at Granite Rock Mountain area,Nakhon Sri

Thammarat Province

ARSS NSNS, WIANE LWANLAN®

Sasithorn Sappayasan®, Pungtip Kaewtubtim®

*WANgRIINENANARINNTUTR (WAndszgne) Anuranenmansuazmalulatl anananduasauaAsuns

AnegntTnA1il 94000
AU FTANENANGRT AULANENARATHAZINATUIAE NN ABAIUA1UATUNT Ane Rt RAIT 94000

*Master of Science (Applied Physics), Faculty of Science and Technology, Prince of Songkla University,

Pattani Province 94000

®Department of Science, Faculty of Science and Technology, Prince of Songkla University, Pattani Province

94000

Corresponding auther.E-mail address: kruoil.physicspsu@gmail.com

INUARHAN T AULA UL N UNANT LN UADIAN TN URSIRANNG70TR IPEANH AN N T WD

Tnlpaniuiunsad *°Ra, 2°Th war K wazisziiusaiaanuiiusdunsiaainansiudwn 598 A u s AN

o a o a

NupN TR anyaRn (Ra, ) AdaiAN@eeannslauisdainniauensenig (H ) Adnstnasd

eq ex
'

aanauluaInia (D) warAfiuniaantasuannniaueniwnielszant (£) Tudaetnspuiluaiuau 36 faetna

td

UFDUNANINAULNINA AIUTABAIATOTININT AreRalAIzinNNaLnTRsINET WodaRa S HNLT4TE4
(HPGe) Wi AfinsiunnInanzaaeia laasdiudun g *°Ra, 2*Th uaz K atjlutdag 23.01- 328.81 Bg/kg
(A@dY 152.84 +0.91 Ba/kg), 24.98 - 387.51 Ba/kg (ANL@Ae 160.00 + 0.63 Bg/kg), WA 61.74 — 2268.78

Ba/kg (ANLaAg 1169.78 + 0.67 Ba/kg) AMNANAL AeRERNsuAnInanizae9ia laamiuiunsed lusaesnamy

ISP 1 IS

fiAngandnAedssialan wazAAnTuRnTAsNyanAeN (Ra, )(ARAE 471.72 + 32.31 Barkg) AdTiiAlN

'
o

= Yo o o ) ) A | e = & ] =
L@ﬂ\?@’]ﬂﬂ’]ﬁ‘iﬁ?ﬂ?\?@@qﬂﬂqﬂu@ﬂ?qﬁﬂ’]ﬁ (H_)(A1a|a8 1.27+0.09 ﬂ’]‘ﬂm?qtm@?ﬁ@ﬁﬁﬂ@uiu@qﬂqﬁ (D) (ALaAg

216.04+ 14.20 nGy/h) gandninausininuualag UNSCEAR (2000)

L4
> o o o o

AdATY: anNTiuunsile, wasATssINeNT, Holaasmuduniad, indnaefiuilonisgrage (HPGe)

a


mailto:kruoil.physicspsu@gmail.com

Abstract

In this study, The purpose of this research were analyze the specific activity of the natural radioactive
nuclide of *°Ra, ***Th and “°K and to calculate the Radium equivalent activity (Ra,,), the External hazard index
(H,.,), the Gamma-absorbed dose rate (D) and the Annual external effective dose rate (E) in the 36 soil
samples from at Granite Rock Mountain area,Nakhon Sri Thammarat Province by using gamma-ray
spectrometer with a high purity germanium detector (HPGe). The results show that the specific activity of
radioactive nuclides of “°Ra, ***Th and “K are in the range of 23.01- 328.81 Bq/kg (mean 152.84 + 0.91
Ba/kg), 24.98 — 387.51 Bg/kg (mean 160.00 + 0.63 Bg/kg), and 61.74 — 2268.78 Bg/kg (mean 1169.78 + 0.67
Ba/kg). respectively. Many soil samples were higher than Thailand and the global average values. In addition,
The Radium equivalent activity (Raeq) (mean 471.72 + 32.31 Ba/kg), The External hazard index(H,,) (mean
1.27+ 0.09), and the gamma-absorbed dose rate (D) (mean 216.04+ 14.20 nGy/h), were higher than the

UNSCEAR criterion (2000).

Keywords : Granite Rock Mountain, High purity germanium detector (HPGe), Nakhon Sri Thammarat,

Radionuclide

ANINNNETN N VBIINTAUATATEITNINT NN NN AUBNIRAZAUTUTULFLIUAB LN AITBITINT

FedpndNiusiuNsAnusAssgRavateTiia 1w fyn qaunsu Weee lsuazuulssl (nsundnennsssdl, 2550)

o a

Huunstinduiiudpiindansiuiunisd@ge (Josuazauy, 2564) aenudunia@lusssnans aveglunu i duus

1% o

anniaaf1e 11 819117 2N (1gT87 wazAnz, 2559) a1snndunfAiduansiiiislaafindunied dalaad

ade

o o

Funfa@nnulusssuanmlaun 2°0 2 Th uaz “°K (Wang et al, 2017) arunsaidingsnenialnenisduda n1s

tﬁ

wrgla N19AN waTnN19nK (FAO, 1986; Avwiri et al., 2021a; Absar et al., 2021b) N9 bAsUANTURAINTIR L1
RALIUAN1AN PN ABUATILFABTIANIE NITNALTANTLTIUDIDTLITAAEIDENS LT nszAn Uan WNUN WATABN

Tnsoad s (@) uazAnly, 2562; Yang and Sun., 2022) nstlsziiupnnsdudusestalaasindunsedly

ae

v 14 1 a 90/ A a a v a o ' ! a
annwuandaN AL A 11 A uﬂizimu‘iumammmuﬁrymmmw ANANLNANGATANNFIUTLINALTU BTN AU

a = a a i‘/ ¥ a o [ o al a o Il a ]
e WaGy muvislsznalnaldfacnnaunlalunisdszifiuszauansinsunsa@annassuand Tusaes19mu 1w

a

Fnatinehu uAIndnuAIATIININT 1iNQe as7an nezdl w3104 tTaend (UTan, 2549n; NUNNT, 25497; ANE,

q

2550; Usraad LazANLE, 2557; T8N WATAIY,2559; BARLIANI LATATLY, 2561) ann13AN N luFaaEN9RY

sanang Avvag luinuaing genduinnsianiutasasie (370 Ba/kg) kazgandtaniadaainiialan 57 nGyh

o o

(UNSCEAR, 2000) a1nanudssresdssmmasnnuialaasindunfad luiseesndn luau way Tuin (Ahmed,

2022)

'
a o o !

andayasinannaziiuladinisdsviiussduansiniunisdansssuaftedudeddny wanzdang

<

aa

neenusegaN ANy TnglenizuFauiananiiuunstin AadauasATossnT ARa19TNTURSIAge

dszanauanduagauauunn Innsdudaansiuduafi@anuunaaniiinnuessnas wazustnafanang



dld o o o o al =l 1 o 1 1 v 1 Yas
nanERINEnIIg At INIA A IngszuunaasaassefuduaTdesdngsenie wnlasululEunm
' ¥ a = \ Y o o amae = o ~ = o
1N wazifluszaziaaiuiu ananaiiiaaudadagunanls duiugideasdiaouaulanazdnmsziuuas
1L NUNANIZNUIAE I NN UATIRANNE294T5 IneANI AN NIt AR TN AR 2°Ra, 2°Th way K
TuFnasinemy wazlsviiusanaNiTusunsaaIna s TN LR 9A lufqa19my UFnainananiuwnsiin s9udn

UATAIIININD

o aa
aUnsaluazisnng

- o
@ﬂnmg HAZLATENNE

o a

gUnInd uazieseadia NlElaun Nensu galddaeting gausnatine INfsuAans AzUNITaU 2UIA 120 pm

\sesTaRanaanINAzLetn 0.01 g E-Scale W HG-6001N nszijnwanasnlansanszuandniulasnetinsauin

3

EurnuAudnane 8.2 cm 44 7.5 cm duiuussqsnat19au nlniaiuane In@sdmiuiunseynnanaiinans

v o o alo

Andunfaa58unsgulugiaasuds (Point source) *'Cs uaz “Co a1siNiuRfANIRIFIUAY IAEA-3T5 UAY

49

PRI iRSARNNNT AeriadauuuatsneiatTiaae fillaNiignoge (HPGe)

38N719MAA8

TUADUALFAIBENNAY Uunamaniuun s uaslnaiass

A

WAusIatneAY Tuannaniiunsia 10 a1na ewn Wilu 318 WURR1 WIMNAT A1UaNT TauNuas N

U U
'

o A , ° v o o PRy a a ° v H
AU T19NAN9 2919 LAY NANAY wavenalndiAsaiuawnen e nniuwnsingen 2 810 laun 1ued a0
Wa30u9 guifiusnatneenesy 3 sruasndusneuuiaiuls 1 Fius enevindan 4 Aaua g1neaiuan,
wazaLnaNIuNAINUlS 2 Anua Inanuusfaetineauldn 36 faating InglE3nnNsAUFatN9RLIeININATINS

N#A9 (2563) MANAZaIANURILALARUANLTENNM 15 louRumg WiudaetnaauldasTugedddendmivla

|
o o I ¥ Gl

Foatnuazfin Label gruiuiiunndayasieting Tunninnqaiufaet19faaLAsesssyAunilei

o

ANNAARNT

a

(Global Positioning Satellite; GPS)

Fig 1 Soil sample collection map Fig 2 Nakhon Si Thammarat province map
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Fig 3 Nakhon Si Thammarat province geological map
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ex 370 259 4810
D (nGy/hr) = 0.461C,_,,, +0.604C., ,,, +0.0417C, (4)
E(msviy) =D (nGymr)x 8760(h) x 0.2 x 0.7(Sv/Gy) x 10° (5)

HALRZAIANTUHNANITNARDY

AsEFeNTTaANudnd U0t AT uun 57 25Ra, 22Th uaz K luudnaunenaniuwnsis
RMFAUATATEIININT WUINAANNUAN NNz BT LA AT NIUASIA *°Ra °Th uay K otjTudae 84.51-
266.32 Ba/kg (ALaat 152.84 + 0.91 Barkg), 64.11-315.55 Baykg (ALaat 160.00 + 0.63 Barkg), LAZ 1169.78
+ 0.67Bqg/kg (rﬁhm?i'ﬁ 1169.78 + 0.67 Ba/kg) AMNANAL AnRAE AU NS Nz a8 9Tin laas RN sTuR S A 1y
fratheiu fangeandndadn lulssmeuazanadaialan SisndAedanalfanduk suanslu Table 1
AANUANINT RNy aLIIRE N (Raeq)(ﬁ’w‘a?ﬂlﬂ 471.72 + 32.31Bg/kg) ANdTTiANLIAEanni2ldFuseEann
NYUUBNTNNE (Hex)(ﬁ’]m?ﬂl&l 1.27+ 0.09 A8 Inasa@nanauluenia (D) (ﬁ’]LQ?]IEI 216.04+ 14.20 nGy/h)An

PBuussdnlafuannatsuensienielszant (E) (Ae@e 0.26+0.02 nGy/h) gendninusinninualag

UNSCEAR (2000) sslanslu Table 2

Table 1 Specific Gamma-Ray Activity of *°Ra, **Th, and “°K and their concentration in 36 rock samples from

Granite Rock Mountain area,Nakhon Sri Thammarat Province

Sample Specific Activities (Bg/kg)

**Ra #2Th “K
Muaeng 117.26 £0.83 132.68 £ 0.58 835.30 £ 0.77
Chawang 266.32 + 1.24 197.05 + 0.71 1566.35 +1.00
Thasala 169.96 + 0.99 156.84 + 0.64 1449.42 +0.97
changklang 164.00 £ 0.93 210.51 £0.69 1225.06 £0.85
Thampannara 58.21 £ 0.59 64.11 £0.43 311.88 £0.54
Lansaka 226.37 £1.15 315.55 £0.89 2107.60 £1.15
Promkiri 123.94 +0.84 145.5 + 0.61 1223.58 +0.90
Phipun 213.39 £1.07 138.28 + 0.60 1465.69 + 0.96
Ronpiboon 9116 £0.74 154.93 £ 0.64 84497 +£0.78




Nabon 96.03 £ 0.71 112.99 + 0.52 285.63 +0.51
Sichon 209.92 +1.09 204.59 £ 0.73 1616.56 +1.02
Khanom 84.51 +£0.71 130.13 £ 0.59 1239.32 £0.89
Sample Specific Activities (Bg/kg)
**Ra “2Th K
Nopphitam 219.33+£1.13 197.46 £ 0.71 2237.77 £1.19
Range 84.51-266.32 64.11-315.55 285.63-2237.77
Average 152.84 + 0.91 160.00 + 0.63 1169.78 + 0.67
Southern Thailand Data 171.55+3.13 211.19+1.98 511.04 £ 7.04
(OAP, 2002)
Thailand Data (OAP, 2002) 48 40 400
Worldwide Mean Worldwide 35 30 400

mean (UNSCEAR, 2000)

Table 2 the Radium equivalent activity (Raeq), the External hazard index (H, ), the Gamma-absorbed dose rate

(D) and the Annual external effective dose rate (E) in the 36 soil samples from at Granite Rock Mountain

area,Nakhon Sri Thammarat Province

Sample Ra (eq) D(nGy/h) H., E (mSvly)
Muaeng 371.31£29.55 169.15+12.98 1.00 £ 0.08 0.21 £0.02
Chawang 668.71 £39.76 307.37 £ 17.56 1.81+0.11 0.38 £0.02
Thasala 505.84 £ 34.27 233.69 +15.13 1.37 £ 0.09 0.29 +0.02
changklang 559.35 £ 34.11 254.00 £ 14.94 1.51+£0.09 0.31 £0.02
Thampannara 173.90 + 20.49 78.62 +8.97 0.47 +£0.05 0.10 £ 0.01
Lansaka 839.89 + 44.61 383.06 £ 19.56 2.27+0.12 0.47 £0.02
Promekiri 426.22 + 31.16 196.17 £ 13.71 1.15+0.08 0.24 +0.02
Phipun 523.99 + 34.09 243.23 £ 15.09 1.42 +0.09 0.30 £0.02
Ronpiboon 377.77 £30.02 170.93 + 13.11 1.02 £0.08 0.21+0.02
Nabon 279.59 £ 24 .87 124.52 +10.82 0.76 £0.07 0.15+£0.01
Sichon 626.96 £38.35 287.96 + 16.89 1.69 £0.10 0.35+0.02
Khanom 366.02 £ 28.52 169.32 + 12.53 0.99 £ 0.08 0.21 £0.02
Nopphitam 674.00 £ 39.11 313.91 £17.30 1.82 £0.10 0.38 £+ 0.02




Sample Ra (eq) D(nGy/h) H E (mSvly)

ex

Average 471.72 £ 32.31 216.04 £+ 1420 1.27+0.09 0.26+ 0.02

Thailand Data (OAP,
2002)

512.90 +6.50 231.81 +2.97 1.39 £0.02 0.28 £0.02

INUTNNRSFIU
(UNSCEAR, 2000)

370 55 1 0.48
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