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(100 uSv/y) waslemanisiinuzidwendelssainsaruaused (LCO) fidnads 12.57x10° nan533e4 wans
TfiudnesivszrnsnilomadsaduuziSelen Ussuna 12,57 AU 970 1,000,000 AL 91005 haSULTABY
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Abstract

Radon, a radioactive gas, is produced through the decay of uranium present in the soil. The
levels of radon can fluctuate. As radon undergoes decay, it emits Ol-particles and undergoes exhalation,
leading to the release of the gas from the ground into the air. Inhalation of radon increases cancer risk by
damaging DNA through Ol-particle interactions. To better understand this, an investigative study collected
50 sediment samples at a depth of 20 cm from various districts in Nakhon Phanom province, Thailand
(including Ban Phaeng, Tha Uthen, and Mueang districts). Radon concentrations were measured using an

active detecting method (RAD 7). The results revealed that radon concentrations ranged from 2.75 to
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73.50 Bg/m’, with an average value of 27.69+1.94 Bg/m’. It is noteworthy that all measured radon
concentrations were notably lower than the maximum allowable contamination level of 100 Bg/m”’,
which is recommended by the WHO. Radon surface exhalation rates varied between 1.83 and 48.78
mBa/m’/h, with an average of 18.38+1.29 mBg/m”/h. Notably, the radon surface exhalation rate observed
in these studies was lower than the global average value of 57,600 mBq/mZ/h, as recommended by
UNSCEAR. These findings were crucial in assessing the associated health risks, highlighting significant
hazards for individuals. The average annual effective dose (AED) remained below the WHO threshold of
100 pSv/y, and the average number of lung cancer cases per million people (LCC) was calculated as
12.57x10°. Consequently, these findings indicate that 12.57 out of 1,000,000 people in the research area

face a risk of developing lung cancer due to radon exposure in the Mekong River sediments.
Keywords: Radon exhalation rate, Lung cancer, Mekhong river sediments, Nakhon Phanom province
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SunmefulssmauluiuiidsnanannisduiaemeaiiisnouusuuluTumiigeine (Kaur, 2022) iflasan
isneudufinndes 1ufid Lifinau wazlifisa Jdliannsaiuiliauninazuansanuiinuninistinmunsesisly
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asfign 17.41081 wazassdgn 104.77856 Wupiiuszmaiiszneusmeifionniideldestuiieniungmudsiase
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Tngerdenstiuiiegisfmdngiomeatainisduearhnelueiosiotnisnou (RAD 7) wanisanaindldandu
wuusealngd
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AT 2 TN1TRTIVTALINDULUY Active detecting method

SasnisUanUseeiifuinvassney (Radon surface exhalation rate)
nMsenasnsisUanUdesiiiuinveasnouaninetsmsney vildlasnsihAanududureasaoui
asadnldumAsnsinisUantdesfiiuinveasaey () Swedu mBag/m”/h (Perna et al., 2018; Atyotha
et al., 2022; Raksawong et al., 2021) fauanduannisa 1

A, AV
E=""
S

(1)

Tnedl Ac AomnuLduduvesauna A Aedrasiinisaasdiveasneu 2.1x10° (s1), V Ao Uunsveq
FowmsrinauieUsinasrestunumagey (m?) way S fie Nufimameuenvewmasiiina (m?)
UsunaudeddenanatUvaasnau (Annual effective dose)
USunauseddmanatveasneuludiiegangnauny (AED) fivteidu lalasdidsasel (LSvy) Aunnlagld
aunsi 2 ‘1‘7iﬁmumimEmmzﬂiimm'ﬁ‘wmmam%wﬁa‘mﬂimnma’jﬁwmaﬂ'ﬁwwm%’ﬁ%ﬂium& (UNSCEAR, 2000)

AED = Ax F xT x DF (2)

el A Ao arududuvausaeu (By/m’), F Ae Jadeaugasznirasasuluiinarwiazitlaadgn
yousneuluiinalsuds e 0.4, T fis nainisiauvesuyed 3A1 2,920 h/y uag DF Wutladenisuuasuunm
Feddwmsursnaulufinansuds A1 9.0 USw/hr/Bg/m’ (UNSCEAR, 2000) kazaiusatiuaflaluiussuiisuiu
| a o w a v ad v | & oA A o a '
ANNYRINNAUTUIUTIENTINARDUVBIUTEVIVU TIUAT 1.0 mSv/y AN NRUALAYANENITUITNTTENINUSEINA
TENSANATEITIE (ICRP, 2014)

L K 1 ﬂ. a g s .
UsunaudsddnadatUvausnauiiadunuuan (Annual effective dose on lung)
USuuseddmaneUvoasnouiiinTuiuuon (AEDLu) dutieilu usvy dulalaeldaunisi 3

(Azhdarpoor, 2021).
AED

Lung

= AED W, xW, (3)
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lne?l We Az A1dadeadninninuessed de1 20 dwsuaynianean way Wr Aerdadeaisiivinues
\elgaUen dA1 0.12

TenanisiinuziSelannalnauseunsaruau (Lung cancer cases per million people per year)
nsUsziliumlanianisiinugisalenainnistasusnauludisgangnauauaniiuiide lngasifisuny
Tnulszrvuaiuauset (LCC) Ingldaunisi 4 (Azhdarpoor, 2021)

LCC = AED,,, x18x10™ (a)

Tae? fav 18x10° Ae YadeidgsdmsunmamierthliiauziSalan Juhody mSy

NANTTINY
Anudutuvensnaulungnoudu 91U 50 Faeene luiuiide daregluti 2.75 §a 73.50 B/m®
lnefiAiade 27.69+1.94 By/m® fiegranznauandnneiiles danudutuvedisneuasan As 73.50 By/m’ uay

gns M sUanUdesitiuiivensaeu fA1egluyae 1.83 fia 48.78 mBg/m?“/h lngiAnade 18.38+1.29 mBg/m*/h
NadeTlaviavun fananslunnsed 1

A15197 1 HANTSATIIAANUTUTUVDNIADY LAaLERNIINTSUanUaReNNURIVBLIAaUlURE NBURAL

. e mw v v 5 9n3N1sUanUdesNNURIVR L INDY
W Aundeing  anududuvaasaau (Bg/m?)

e L, (mBg/m’/h)
N84 (UTM) T 3 T =
AEn gEn LRy AEn geen \R8Y

o 17.8748611,

UTULLNY 13 8.90 48.70 26.18+3.61 5.91 32.32 17.38+3.61
104.066631

. 17.6356101,

N1ANU 16 6.5 39.10 23.48+1.73 4.31 25.95 15.59+3.63

' 104.222769

- 17.32091935,

1499 21 2.75 7350 31.46+3.61 1.82 48.78 20.88+2.40
104.469887

U o '

thwaddelumsed 1 ilflumsussidumaiinusiddmanied (AED) wuindareglutag 0.03 f 0.77
LSV/y AiaAs Wiy 0.29+0.02 pSv/y AUsnasdsmadeUiiietuiuen (AEDLung) SiAin@glut33 0.07 fie 1.85
uSv/y ANade Wity 0.70£0.05 uSv/y waznsuszdiunlenianisiiauzisslonainnisiésuisaouludedi
prneuRLINLTITe Insasflouiusuaudsyrvuduaused (LCCO) fiAneglurig 1.25 x 10° 84 33.38 x 10°

ANRAY WU 12.57 x 10° fawandlumisne 2

el 2 nansUssdivUinaddmadiel (AED) Ausinassddmane Uit uiuUen (AEDLung) taglonianis
WnngiSeenraUsyvinsaiuaunel (LCO)
AED (puSv/y) AEDLung (USV/Y) LCC x 10°
Agn 980 wis  dngn fgn \ady Agn g iy
UIULNY 0.09 0.51 0.28+0.04 0.23 1.23 0.66+0.08 4.04 22.12 11.89+1.53
‘vi'lqwm 0.07 0.41  0.25+0.06 0.16 0.99 0.59+0.14 2.95 17.76 10.66+2.48
1309 0.03 0.77  0.33+0.04 0.07 1.85 0.79+0.04 1.25 33.38 14.28+1.64

ORIAD)
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1,000,000 au Antlusesay 0.001257
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A 3 anadntuvensaeulungnau 50 Mg euiusyiunsuulsuganveasnauiiimualag WHO

v

NAI983INANS99 1 way 2 U USeuigunuAedgaNUliNIuYaRsAaY LarARagensINIsUanUaae?
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a a a aAav aq v av & Ho YY)
A15197 3 MslSeuiisunaldenlaannanuddedulivauiseiilan
ANUNTUVBaSARN  BnsIn1sUanUaaeNivuRg

Usend (Bg/m?) 494L508U (MBg/m”/h) #1994
(f'ls’lijlﬂ Q\i?jﬁ Laglﬂ thl”]’sjﬂ Q\?Ej]ﬂ LQ%U

LU 64.84 16693 103.88 6,730 18,490 11,220  AS-Subaihi, 2020
HALNBIY 4.5 219.6 91.02 - - - Arshad et al., 2019
grghenszily 1350 140 33 597 618  14.60  Alshahriet al, 2019
duLfe 1 33.56  784.14 216.15 80.92 1,890.39 521.08 Kaliprasad & Narayana, 2018
dude 2 50.90 37290 135.68 167.40 897.30 327.10  Kaliprasad & Narayana, 2018
asn 61.18 2,237.77 1,215.16 1,370 49,980 24,470  Amin et al., 2017
e 275 7350 27.69 183 4878 1883  ewideduil
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