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Quantitative analysis of radionuclide in sediments and determination of
recent sedimentation rates by Cs-137 and Pb-210 dating techniques

in Pattani Bay
Tng

= d Y v a
WInANE uf NN
Yoz wWiudn

% ‘='! 74
NUH gy

a d =
ﬂmz‘]ﬂﬂ1ﬂ1ﬂﬂi!mmﬂﬂiﬂiﬁﬂ

NMINNFBFIVNIUATUNS Ineuvatiaaiil

L4
QY A

seddeilasunuganyumsiNe anunsanideinenvatinmil

Q

Uszdilavlszana 2555

(Mg U 2557)



AT ldhnsleseieutunnmeessigiusiunded Ra-226, K-40, U-238 Was
Th-232 Tusgneuntinauaing s a.aa1i #e38 Gamma-Ray Spectrometry lngld
nalun1sasIatasiegnay 18,000 Juni wud USinaauuduves Ra-226, K-40,
U-238 uag Th-232 lusheganznountiuiAnadewindy 175.46+19.56, 252.5536.11,
21.83+4.88 uay 58.04+9.68 Barkg mudwu dwdudSunaafudunainadauyaisision
(Raeg) LLavmm%mﬂmmLaEmwnn'ﬁlm'ﬁusaamnmauaﬂ (He) wazaelu (Hy) ’lumama
aenoumtiAuiiALadewiiu 277.80£17.91 Ba/kg, 1.23+0.08 wag 0.75+0.05 m:umcm B4
mﬂuuummwwaamaLsmauummmﬁmmawmim (370 Bg/ke) Andwiiiaauidssann
nslasusedannnisuen (Heo umaamwmm%w the United Nations Scientific Commlttee
on the Effect of Atomic Rad|at|on (UNSCEAR) Swiunld Ao 1 durdudnnudssainng
1E3uSdanmelu (H) Slaeniunesidl el Ao 1 (UNSCEAR, 2000)

FesesivnuTinaanudiduresiilaaniuiunsidves Th-232, Ra-226, Cs-137,
K-60 way U-238 ludegsemmanaia wazamsienziaansmdanid 2 ggnia fe ggiau
IEERLIAY mmu 29 fag1e 9ne1leniil uvimsTadedunuuilaeldiinelinnesin
douu3andas (HPGe)  Tdnaniafedisemansiauiu 4 Falas  warldaninseogne
amsenzauIy 5 $2lue wud Uiinuanududuves neSen-232, Ra-226, Cs-137, K-40
waz U-238 lusedeemsvela wazamingngia wuin é‘hasmﬂmﬁLﬁu’luqq%fauﬁmaé‘a
Winfu 0.01 £0.00, 1.630.66, 0, 532.23+37.54 waw 0.54+0.11 Bg/kg AUEIAU Frognadl
LﬂUI‘lJt]ﬂNwJﬂ’lLﬂaEJm’mU 0.02+0.00, 1.10+0.69, 0, 636.62+34.05, wag 0.75£0.16 Ba/kg
eIy gy mamwawmu‘luqmauumLaammﬂu 0.02+0.00, 3.22+0.73, 0,
204.48+44.54 Wag 0.63+0.20 Bg/kg MIUATGIU mamwawmu’luqqﬂuummaﬂmmu
0.02+0.00, 2.84+0.60, 0, 169.20+37.42 uay 0.51x0.08 Bo/kg MINGIU dUFIBE1
mm’wﬁﬁu’luqq%’auﬁmm?{ﬂ Windu 0, 0, 0, 962.10+449.98 uay 29.06+3.37 Ba/kg
shetamhefiivluggrusidedewiniu 0, 0, 0, 2197.11+13.44 uay 29.66+13.43 Ba/ke
gy Turassfivinasfsunnmidaumainfion (Ray ) wavddeiimsiannades
nnslEuSsdannnieuen (Hy) war mdedinisiannudssainisdnelu (H,) lushet
g sngiausiasIUanil wudn IuéhasmﬂmﬁLﬁué’aasjwluqa%’auﬁmLa?iawi'xﬁ’u
43.35+3.22 Bg/kg, 0.12+0.01 waw 0.12+0.01 mueAY ﬁaasi'laﬁlﬁuluz]@sluﬁm,aﬁawhﬁ“u
50.98+3.09 Ba/ks, 0.14+0.01 waw 0.14+0.01 auddudmsulumegrmesiiAuiedislu
qmauummammﬂu 18.98+3.87 Boykg, 0.05+0.01 wag 0.06+0.01 mamawmu’tuqmﬂuu
Anaduwiiu 15.88+3.23 Bg/kg, 0.04+0.01 way 0.05£0.01 MINAIGY Faruunnngad
a:u;gaLsmammmmﬁmmawaﬂaﬂ 370 Ba/kg) dhusemsuiimainnuidsninnislasu
Fadannmouen (Hy) uay mseinisinanudssandsdnelu (H,) eghunasinnsgiuves
auUaoadufifivualy Ao 1 (UNSCEAR, 2000)



nmsfnwimednsinisanazneu svldmalianisiinseilelelnused Cs-137 uay
Pb-210 yhmaiftuiieeengnauduiaua 7 anndl fsil anduviverdoasvauniung
anniuvaunnd aniitiuyd aonllelie  anilnglivasiiue aondduvesglas waganil
uwasun 1 infidunuanseyaszuuiiiniidnesiudenuianigs (HPGe) lngldanly
msfuinfiedsas 5 alua wuin Sasmsaneznovlusntamilagldinededinses
Cs-137 Uay Pb-210 HA1eglutae 0.63 - 1.06 cm/y Uag 0.49 - 1.01 ey muadiu lng

Y <

A9NIINTANATNDURAINAY 0.84 T 0.16 way 0.69+0.20 cm/y AUEIWU AINNIT
= Q‘.’l ¥ 20 U «l &’ = L] =3 Q‘:
Anvnideluadefianusamarziuliinenidaaiiiasfiudunanaduiiufiuiamunniely 144

8/ £

Uy

R

2



ABSTRACT

Quantitative analysis of radionuclide concentrations of Ra-226, K-40, U-238
and Th-232 in surface sediment samples at Pattani bay (Pattani Province) were
detected by using Gamma-ray spectrometry method with HPGe detector with the
counting time of 18,000 seconds. The average radioactive concentrations of Ra-226,
K-40, U-238 and Th-232 in surface sediment samples were 175.46+19.56,
252.55%36.11, 21.83+4.88 and 58.04+9.68 Bo/kg, respectively. The amount of radium
equivalent activity (Raeq), external hazard index (He,) and internal hazard index (H;,) in
surface sediment samples were 277.80+17.91 Barkg, 1.23+0.08 and 0.75+0.05,
respectively. The radium equivalent activity was lower than that of the average Raeq
of world (370 Bg/kg). The external hazard index (He,) was higher than the United
Nations Scientific Committee on the Effect of Atomic Radiation (UNSCAER) maximum
permitted limit but internal hazard index (H;,) was lower than the UNSCAER (1 level)
(UNSCAER, 2000).

The radionuclide concentration level of Cesium-137, Radium-226, Potassium-
40 and Thorium -232 in fish, shell and seaweed samples (29 samples) collected from
Pattani Bay were also analyzed by using Gamma-ray spectrometry method with HPGe
detector. The counting times for fish and shell samples were 14,400 second and
seaweed sample was 18,000 second. The average radioactivity concentration of
Cs -137, Ra-226, K -40 and Th-232 in fish samples collected during summer season
were 0.01+0.00, 1.63+0.66, non detection (ND), 542.23+37.54 and 0.54+0.11 Bg/kg,
respectively while during rainy season were 0.02+0.00, 1.20+0.68, ND, 636.62+34.05
and 0.75x0.16 Bag/kg, respectively. The radioactivity concentration of shellfish
samples collected during summer season were 0.02+0.00, 3.22+0.73, ND,
204.48+44.54 and 0.63+0.20 Bg/kg, respectively while during rainy season were
0.020+0.002, 2.84+0.59, ND, 169.20+37.42, and 0.51+0.08 Baq/kg, respectively. For
radioactivity concentrations of Cs -137, Ra-226, K -40 and Th-232 in seaweed samples
collected during summer season were ND, ND, ND, 962.99+449.98 and 29.06+3.37
Ba/kg, respectively, while during rainy season were ND, ND, ND, 2197.11+13.44, and
29.66+13.43 Bg/kg radioactivity. The average radium equivalent activity, the Hg, and
Hi, of fish samples during summer season were 50.98+3.09 Bg/kg, 0.14+0.01 and
0.14+0.01, respectively. For rainy season, there were 50.98+3.09 Bg/kg, 0.14+0.01 and
0.14+0.01, respectively. The average radium equivalent activity, the He, and H;, of
shellfish samples during summer season were 18.98+3.87 Bg/kg, 0.05+0.01 and
0.06x0.01, respectively, while in rainy season were mean value of 15.88+3.23 Bg/kg,



0.04+0.01 and 0.05+0.01 respectively. However, the Hex and Hj, were lower than the
UNSCEAR (1 level).

The sedimentation rates were studied by wusing Cs-137 and Pb-210
techniques. The sediment samples were collected from 7 stations in Pattani bay i.e.
Prince of Songkla University, Lam Tachee, Ban Budee, Ban Datho, Ban Talho Samila,
Tanyong tulho and Lam Nok stations. The gamma radiation of samples were
analyzed by using Gamma-ray spectrometry method with HPGe detector with the
time counting for 5 hours. The sedimentation rate of Cs-137 was in the range of 0.63
to 1.06 cm/yr and the sedimentation rate of Pb-210 was in the range of 0.49 to 1.01
cm/yr.  The average sedimentation rate of Cs-137 was 0.84%0.16 cm/yr. The
determination of sedimentation rate by Pb-210 technique was 0.69 £ 0.20 cm/yr. The
Ban Budee station gave the maximum value of sedimentation rate by Cs-137 and the
Ban Datho station presented the maximum of sedimentation rate by Pb-210
technique. From these results, it could be predicted that the Pattani bay will
become the land within 144 years.



