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Abstract

Specific activity of natural (toK, "uRa, "tTh) and anthropogenic radionuclide ("tcs) in 69 soil samples

collected from 6 districts (Pa Phayom, Si Banphot, Khuan khanun, Srinagarindra, Muang and Kong Ra districls)

in Phathalung province, have been measured and analyzed. Experimental results were obtained by using

a high purity germanium (HPGe) detector and gamma spectrometry analysis system at Nuclear and Material Physics

laboratory in Department of Physics, Faculty of Science, Thaksin University Songkhla Campus. Gamma ray

radioactive standard sources Cesium-137 (Cs-137), Cobalt-60 (Co-60) and Barium-133 (Ba-133) were used to

calibrate the measurement system. The KCI and two well-known reference materials (TAEA/RGU-1 and

IAEA/RGTh-1) obtained from the International Atomic Energy Agency were also used to analyze and compute

the 
aoK, 

"tU lor "uRa) and 
tt'Th 

specific activity in all of the soil samples, respectively. The IAEA/SL-2 was also used

to evaluate the specific activity of '"Cs in all soil samples. The measuring time of each sample is 10,800 seconds.

Ir was found that specific activity range from 148.17-1,12'76.'78 Bq/kg for ouK, 5,44-51 8.45 Bq/kg

for "uRa, 4.46-236.19 Bq/kg for "'Th and 0.00-12.39 Bqlkg for '"Cs with mean values of 4,512.95 + 226.7l Bqlkg,

153.12 + 7.208q1kg,86.36 + 5.76Bq/kg and 1.71 + 0.80 Bq/kg, respectively. Furthermore, absorbed

dose rate in air (D), radium equivalent activity (Ra.o), external hazard index (H"*), and annual effective

dose rate of this area were also evaluated by using the mean values of specific activities of the
toK, 

"uRa and "tTh. Moreover, the experimental results were also compared with Office of Atoms

for Peace (OAP) research data, Thailand and global radioactivity measurement and evaluations.

Keywords : Specific Activity, Absorbed Dose Rate in Air, Radium Equivalent Activity, External Hazard Index.
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:. rilGfl urfi uu{orLnfildornnr:irn:ry#uay
rirursu rir fi'ru riu n nrvr iirru rvfl o i 40K, 

"uRa "'Th ltdg

' "c, ua s ri rd rir dn : r ru rfl u d'u er : 1 uei r.r t r o.r u^r'ln a ei

fi rL riu n f { fi lu r : : r.l ur sr^ lu d'r o d r'r 6 u ri'.: os 6'r o d r.:
ia
yl lfl u 0 r n 6 0 1 rR 0 I 0.: 0.: r4'l 9l 1{ 11 q { n u fl 1 fl il il u a R I Tl

o q ^ i.
0'r I y,r r v I u er'] o u r.l er u yl yr'r n 1 r sr r ? 0 iq In fl dr fi n { r u

il : r r u r n^ o du 6 ui r r ar fi'.r u in ar r a r zu o.: il r e r m fl'ln u

{o ry a r o': n { ru rin i i'alu rl : y ryr dei r.r 1 ua v ri r ro 6 o

cro{nr:i6'afr'rlan

r{a n'r:a6'uuav ofi rJ:rsrua

01n t{ a fl r: er:'r o isrua yirn: ry drir fi'rL riu n nrn

iirtilrcto{u^rlnar{i.rfi ooK. ttuRa. "'Th ttay "'cs
o o ' ^ 

id o

lusr'rotir'rsrufrrilrorn o o'rrno o'ru':u 6g d'rour,:

I o.r {'.: il ier li'm q,r 1 d'rir u r ru ri r fi du u a s ri l o d o n u,r

ri r fi'r riu sr n r n iir ru r y t o r fi rl n n ri'fr'.r r rL sr qi r.r d'ul t1u
j

911:1.1vt I
yA'j

0 1 nfl 0{ a mu6Iq{ n 1il dBtta& ntre a Bfl 0{n 1

fi ru riu gr n r n iir rn r s t o,: u^r'ln a ri'f.r d oor. 
"uRa. "'Th I r n s

"-rr'rud 
I rldn'rrir,{^duuavriuqdu{orrirfirriunnrniiluryro lfi:nlnnri' oor. 

"uRa. "'Th ua& r3?cs

1u6'rodr.r6u os 6'rodr{ orn 6 dlno ro.rd'.:Niorfimar

nirfi #guacrirffilrYusrnn{dlillclnAu @q/kg)
cxolull

ooK ,ruRu ,,rTh
'ttca

1.132.79 - 6.898.04 4l .54 - 150.9t 29.35 - 99 .59 0.00 - 4.63o.ilrvrvrJorJ

(to 6'rotir.:) 3,377.62 + 201.88 9l .12 + 5.94 67.46 + 5.07 0.82 i 0.39

978.55 - 1t,276.78 51.6t - 294.16 32.95 - r37.78 0.00 - 1.33o.fl:lJ::Y"r9l

(z 6'rotir.r) 5,t27.25 t242.48 139.94 + 6.85 78.56 + 5.48 0.32 r 0.68

r48.17 - 6,708.8s 16.89 - 183.06 22.93 - 102.94 0.00 - 2.94o.n?ufluu

(tz d"rodr.r) 1,878.05 + 150.75 79.39 + 5.44 53.21 + 4.46 0.32 + 0.50

4AJ
0.fl:un:ilvr:

(s d'rodx)

1,038.37 - 10,939 36.23 - 263.s2 21.49 - 160.02 0.00 - 6.22

6,356.39 + 272.07 175.98 + 7.89 95.18 + 6.26 1.60+ l.lt

318.00 - 8,943.04 17.23 - 494.92 t2.75 - 221.67 0.00 - 5.200.rtJ0.1

(ts 6'rodr.:) 3,444.73 +201.09 157.53 +7.29 86.64 + 5.69 1.58 + 0.85

1,272.56 - 10,343.83 42.30 - 518.45 42.54 - 236.19 0.00 - 12.390.n{fl:r

(s d'rodx) 6,893.66 + 309.91 274.74 + 9.81 r37.10 + 7.59 3.29 + 1.26

YISItJ t48.17 - 11,2'16.78 16.89 - 518.45 t2.75 - 236.19 0.00 - 12.39

nttaau 4,512.95 r226.71 153.t2 +7.20 86.36+5.76 1.1 7+0.80
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"'cs fr n:roinldlud'rotir.rdudrfi uorn o o"rrno

iiru': u o g d'r o d r,r r o.r i',r r in rt'n q r d'r uan rlu n r : r.r

fi r 1 6'rf r rio ry n d',r n ci r rbJ r rJi u u r fi u u ri'u rlo ry a

n r : fl : r o ier u o s irn : r y #lu d'r o ti r.: 6 u d r fi u n r n il r.r
aqJ

u5r':nrluo'luiocrrar Er'lusifl ?,t.fl. 2537-2545 rol
rir rin.: r u rJ : ru r q urio du n^ [ r z ] u n v rlo 

ry 
a o r n n r : i 6'fl

fr?lan Iquuas{fl anr:ril?uurfi uufild'lilunr:xfi z

ri r u r.r a n r : rir u r 0r 6'n : r il i il r u f .: d q nr n n^ u1 u

ornrfl (D) fi'ru:iusrnruarurynro.lr:r6o:L (Ra"") 6'ryfi

Thaksin.J., Vol.14 (1) January - June 201 I

.i .a
n ? 1 il ldrj.t lJ O.l :.1 dr] 1 rJ U O R (H ) ttn s d'fl : rrjiil r or f.r fi
f, .: nr a fi 1 d'f r si ofl lpr fl 1 #ri r fi'r fl u sr n r vr Eir r rr r & fl o,r
A 14 Ju a a 4A
u'lln a ri iiru riu n f I dlu t : : ru ryt gt^ 40K, 

"uRa ua y "'Th
fi sr : r o ioldtu d'r o tir.r o^u fi rfi il 0 r n 6 drrn o lu 6'wr 5sr
Q ,l ou I t4

fi m a r ud r u r'[rj rrJT a u rfr u u fi'l ri r fi nir u r ar16'rfr o

ldrir;rurTun nrn drrn ry to.r u^rln a dfi'r riusrf,r frlu
r::ruryrd ooK, 

"uRa un& "'Th fin:rrinlfflud"lotir.r
4 a , J o '
rr u o r n uTrr u si r.r r ri,.rlu rJ : s ryr gua y fr'rla n'ldrrapr.r

nranr:uJ?uurfi fl u'lilunr:rfi :

st-,:tlfi z ttanlnr:t:J:^uurfiflurirradato.rnirfi'rLriunnrniirrurylu6'rodrlrr^uorn o drmo rol6'luinfi'vra.:
u I e q I :i - ^i.ri'tdoryato.:citfnltuil:rtqrfiofrun^fifiogjlur.l:srmotvruuavrloryaornnr:ii'r,fi'rlan

lvvod
n1fl tJlJl{91R1?{o'lIy{1s[OAg (Bq/kg)

:lt R',t: ooK rruRu rrrTh trtc,

rd
n1laaut0.r9l?0ut.1fiu 0 tfl

6 d rrno 1u 6'.r n inrt'vrq,r
4,512.95 t226.71 153.t2 +7.20 86.36 r 5.76 l.l7 + 0.80

nirraduro{drrin{ru ila.

(o'.rnioa.:rat)
511.04 + 7 .04 171.55 + 3.13 2t 1.19 + 1.98 l.t3 +0.49

rirrqduro{drrin{ru ila.

(rJ:crns'lmu)
400 4048

rirrqd ur o { nr:i,il'urf,rla n 400 3035

* hjfi{orya
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26 iirufunnruiirrnrvro.rfi rtnari lufi'ruinfini:1,r
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.i ' i - - D /r,, q
gtl:t.tyt 3 tldqnnrrfldunilfluantv{l;][v,nvflo{fi2'lna9i o"K, 

"^Ru tlas "'Th'[ud'rodt.:91^u0'1fl o tittno

to':{''ru5orfi'mq.r rlirrtuf.rf;unil:Jrgflna^u (o) iirriusrnrnf.rfiarurynro.lr:16uil (Ra...)

d'ryfi5qnrrilrfiu.:frfifild'fuornnruuonir.:nru (H.,) uavrJ?rLrarf'rfiflrrunfild'iuornnruuonit{nru

rJ : v iirfl (AED"",) r rns ril5 uurfi uu fiu {0ry ar o'r r-wicean ts-rl

f,
d6nlJYl

(,iruaud'rodr.r)

S.A (average) (Bq/kg) D

(nGy/h)

Ra
eq

(Bq/kg)

AEDour

(mSv/1)
ooK "uRu "'Th

o.ilr?'rvooil (10) 3377.62 91.t2 67.46 223.69 447.30 t.2l 0.27

0.fl;u::Y'lgt (7) 5t27.25 78.56 325.91 646.57r39.94 t.75 0.40

o.n?uljuu (17) 1878.05 79.39 53.21 t47.t3 299.88 0.180.81

o.q?un?umf (a) 6356.39 175.98 95.1 8 800.9 t 2.t6 0.50403.85

o.rfio.r (ts) 3444.73 t57.53 86.64 268.75 s46.28 1.48 0.33

o.n.:fi:r (8) 6893.66 247.74 t37.10 497.2r 1000.89 2.71 0.61

ntladu 45t2.95 153.t2 86.36 3 I 1.09 623.64 0.381.69

UNSCEAR[5-7] 55.00 370.00 1.00 0.48

x ttJil{0il4

0fiil:rsr.ranr:?ffg

1. t{nnt:etn:rv#rfi lqarn 1?'{ ( qualitative

anatysis) rfi fl rfi'uryfi qto{1ojrylmilfi fi o gjlu6'rodrwr^u

lolryln rJ a r : fi r riu n i r fi fi n : r t vl il1 u 6'r o d r I er^ u

or rirrnrsirr,'r drulu os 6'rodr':0tn 6 o"ttno

m r { n o u u u 1r o.: fi'.: u ior fi m q.r Iq ulolryjn il t o I a r :
-oi Jo

nil ilu er :.: rI11 sr ; x 0 n u u tJ o dlu ou n: r m o 6 u:L 60'o'Tt,

'''pb, "*Ac rtavluoqn:rui,r,nou noo 
t''Pb [[a& 2'*Bi

fr ': fi lolryJn rJ ar : rir fi u n f .r fi 1u 6'r o ti r r Fr^ u 6.r r fr qr o r n
o do 

t

nr:n:vvitto'r:Lquo fro "'cs uon01nfi f,.rnl'jlfi
u s s I v v o ddu rut rq a 4
lo lry tnil dr : n:J il u er :'r dll ttJ te 0 g tu 0 U n : il n:J il u el :.1 d

1or 1 n^o 'or 6.reiruluqjtvfiavarLoqjlu6u r^u ttavm:ru
,

u u fi rlo nru r6": usi n r: rio drrfi q I o {la n
a da la

2. ila fl I 5 ltft : t3 l.i lry{ u : lJ liu I 0 { n 1 nil il u 9l fl I ?\

iitnltvtol 'nK. ttuRa. "'Th tla& '"cs "lu6'totit.:6u

orn 6 drrnoro': 6''ru iorrt'nq'r

rur^ o vl- o r : ar r ri t fi ru fi u sr n r vr ii r t il r u I o { fi 'l\ fl a fi'

*uK, 
""Ra, "'Th [tav "'cs'lud'rodx6u 0: u?rraroix 1

iiru':u os 6"rodr.:orn 6 o'rrno to'ri'.:r5orr&'vrqr
uo:'
er"rrrRer{'[uflr:r':fr t uu jt firirfidaoqjlu'rir{ t+a.t;-

11,2'76.78 eq/kg drufu ooK, 16.89 - 518.45 Bq/kg

a'ruiu "oRa, 12.75 - 236.t9 Bq/kg drrfu "'Th

rua& 0.00-12.39 Bqlkg d'rrfu '"cs firirrq60rilu

4,512.95 + 226.'/ 1 Bq/kg, 153.12 t 7.20 Bqikg,

86.36 + 5.76 Bqlkg ttav 1.71 + 0.80 Bq/kg srrrLcirdu
i uy s rq j
cn.1 t9lrrd9t.tt{n lqud:1J tu9|l:1i11 I

l. ruanr:ril3uutfi fl urirrqducJo{rirfi'ilfiunnril

iir ru r s1u d'r o d r r 6u o t n o o'r tn o t o r fi'.: u io r&'n q.r
aY
riu,f o rJ n zu o r nr il n r t u il : :L t q t n^ o ii'u fi fi fi o Ej1 u

,Jr r,"o\n o,,uv{0ry n rrnnt:i;orirlon
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Ao144rA'-.
lil011tfl 1:[u: ulJtyttJuft]tf, afl fl 0{ntnilruufl R'ty'l

o'r rn r slu 6': o d x 6 u o r n o o'r rn o r o r fi'r u io fi'n a.r
ul
ii'u d o ry n r o .r a'r ri n .: i u rJ : il'r q r fi o d'u a^ fi fi o gj 1 u

il : v r vr e'lm u u a y {o U a 0'r n n r : ? {'fl fi"rln n 6'q u d o,r
q j i '- -
lu 9r t: t.t yt 2 l,t u ? 1 n ttfl d 81 0 i n 1 nil il u fl R't il 0 ttv,|'ty

a 14 Jn d, j ..
1J0.1U I InnI'"K ufi til1nn?In1[qafl I0{d]un{1u
il: ru rq ru"o duGrq il ryluuirrar i',r n iq a,: r a rr o.r

il:vrvrs'lmu il:yrurar 7.83 ryil uavfi rirrLrnn'irrirradg
,i

t o.: drf n{ ruri: rurqrfro du6fi fio qjl{1il: yrnfllytu

rrasfr'zlan riiurlirurnuvirfi'u fio rJ:srurnr 10.28 nil
cir ri f u n r : n"Ji u u rfi u u ri r r n 6 u r o .: ri r fi'ru riu n n r n

14 / ),^- @ tnys j
01[lU3fl0iU? tnAn ""Ra 9l.lrr?f 0i t? tu9t1t't,t11 2

I At y j . a I

1',t u'l 1 il n 1 u o u n ? 1 n 1 ta d fl t o I o'r rin,r r u rl : il I tu tfi o

du 6 ro n r ylu r?r': nr {'.r n 5q d{ fl a rfl o { il : s rm ;lil u

o qjrJ : r rL r nr 0. I I ryi I ua s fi ri r I r n n'j r ri r ro 6 ur o,l

d r u n i 1 u lJ : u t tu ry{ 0 d u fl yt ru 0 rJ yt ? il : e rm d Iyt tJ [r n e

firlan il:c:Jriu z.tg rvir uny 3.37 rvir srr:Lcir6'u

dr r f r n r i nJT u u r fi u u ri r r o 6 fl r o,: ni r fi'ru fi u qr n r n
h / ',' o uro

0 1 r1.,\| I 3 zu O,l U'.t [n A q -',-Th d": In fl {1{1u a ] : I { fi 2
| 4t I i .

il u r r ru n r f o rJ n i r n r rq d a I o,: dr rin.r r u rl : il I it{ rfi o

d'u sr^ r q il r v 1 u r ? r : u 6',r r ipr d { I a r { o { il : e r il ;1 il u

rJ : v ru r ru 0.5 9 ryi I usi fi ri r ru r n n'i r ei rrad ur o.: cirfin { ru

il: ru rar rnao du6fifio dfr':rJ: s rm n'lvr0uayri'rla nrflu

ljirrnr t.t6 rvir rr0s 1.89 ryir flril6frd'u n:fifinir
fi'ruriusrn ruiirnlrsflo{fi?'ln a ri'fiilfiua frfrt:: ruyrn^

fr"r : firlnari 6o onK, 
"oRa [[ay "'Th lud':otir'r

o d, i ,

n u 0 1 n 6 0 l|R 0 I 0.: 0.r fi ? or il m q.: il n ]il rlgt n a ]{ 0'l fl
' i" rd d s ' A y

n 1 n u r il r []J : I lJ r11 UU [9] Ur f, yt 1 3 0 rJ t'1 U't fl 0 U A I 0.1 U fl '] 0 U
,9

fr fi o 
Ej 
ri'ria n fr'.r fi fi a r r r q rfi o.: ru r o r n fr'r q n r i r': nr

u ula n o s fr n r : n : y 0 r u lJ o { fi rln a d'f .r fi si r I q ru ei r d,
run nei r': fi'u o o nhl ff u o d fi'u dn ril n fi il : e rm fl fl o.r

ytttg

rirr nr riu"r riril fil rJ : yrvr elvr ufiu fr rlilfi {o il a r\ou o'r u
't , I a, J" o'a* o

6'.r n ci r r fi fi fi n r : Er : : o 5q'l: o 0 r'r ru u : e il u n { u n{ o u r
qgdt L a idt i - uii a d
lutu u 1J 0 ru a 0 1.: 0 i vt []J u 11 u 0 tJ : u tol qJ 0.1 t] tJ fl 1 n t0 tsu{q

a d qt
9tg?u00ntq8.: tgl
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tua e dr il fil n r : nlE sil rfi fl u ri r r q 6 ul o { ri r fi'ru :iu n n r n
h /,rr q n9/o i0ltillefl0i1l?tgld0 '' Cs 9liltdfi.1 [1[U9ll:l{Vl 2

I d d, i 
" -rryurnu?nu ilu'lr runlil1nfl?lnrrqaul0'tdlun{tu

il: ru tq rn^o d'u6rqil rsluu?rrnr fi'.r u lrr a{ua rr o.l
I ut rd I a

rJ:srmnlmflosrdnfiou fr0il:yru ru 0.04 ryil

a:rJaranr:io'rlq

^ Jst tvyt , j
0 1 n n 1 : ? tfl : 1 e il fl 0 

ry 
a 41il'r : 6l dE lJ t9l ? 1 n't lfl a u

I o'r ri r riru fi u fl R r r,{ iir t}r r e I o.r u^r'ln a ri ooK. 
"oRa lta u

i q nrlq"-Th mfl:10191 l9l lu9r?0u1.:ou 01u?u 69 9t?0ut.l
id d o

11rflU01nU:t?iln1{ dl tu 6 0rrfi0 fl0.10.114'l9yt11q,1
| 4f A , -. o ah d

il il ? 1 lt O 1 tq A U I 0 { n 1 fl il il U 9t R ty,t 0 ]tl't ly fl 0.1 u ? [n a 9l

,iouK 
d r n'i rei rrqd ur o r drfin r ruil: ru rar rfi o fru6rq u rs{q

lu u in nr {'.r u io ar r a r ni r rq 6 fl I o'r d'r fi n r r u il : rL r q
A . oia '"1 | h ' i

tl\ 0 du 9r yr :J 0 u 11'l lJ : u tll fl tll rJ r I d 3 fl 1 rq a u fl 0 { fl I : ? fl €Jq

.i, s
r{r'lan riru ""Ru uny "'Th sirn'irnirrq6uro{d'rfn

'r r u rJ : ru r q r r.,l^ o du sr' rq il r s 1 u rr fl fi'{ il 5q d.r I a I u ei q,l
d o @ | A - oid ,;'

fl ? r n I rq a fl fl 0't d I u n { I u 1l : il 1 q tyt 0 d u 9l yt rJ 0 g 11 x
ru'j

il : e rm fl rvt u r r n & n I rQ a fl I o.r fl r : i i'rj fi'rln n dr r iu ri r

r q 6 s t o.: ni r fi'il fi u fl n r y{ 0'r r il I s I o { fi 'l1n o e{' 37c 
s

lu6'rotir.rdu nyir fi nira,rn'irrirroduro{cirfinuuil:nrsu
{q

rfi o #u 6rn n rylurt n fi'.: ri ior a i I n tr o i il : s rm fl'lm I
i . ' - ' 

j - hrcril0u1n1n{fl d1?yt9l: ? 0?a In Iu9t20€Jt{au

1 il nir u : a: ni r d'sr : r rJ i ru r nr ir d rr n rL rL r q fl n a^ u ( D )
add,r@d

n 1 n il il U 9l R lv'l : { ddil il A fl 0.1 li l9l fl U (Ra ) tta & n I n SU
- i - a.iny- 

eq

Tnn'r ttrrds.tf.rdfr 'kifu 
o rnn ruu ofl ir{ nrfl (H ) l,'ru'jl

fi ri r a.r n'i r ri r r q 6 s fr'rla n fi r fl u u il dlq u uNt c Ean
(1e88, 1ee3, 2000)t5-71 usirjirurnrfrdfl.rnrafild'fr

0rnRruuondr{nruil:yiirfl (apt I firirrioun'ir
, i "ls 

j ,s o'rr

nrreaflm?tnnnlr.rrJrlv{: tgtu UNSCEAR (1988, 1993,

?nonr[<-?i

'jfl1il:Un1rfl A Ufl0.tlJ:il1iln 1n:Jil U9rfl11\ flrrl',t1s
Au d^^ o q J .

I 0.1u 1 tn a n'"K tu 9l ? 0 u1': 9lu yr.: 6 0 lrfl 0fl 0'r 0'r14'tfl
a 4, i . i - ^1l Yl n { il fl I d { n 1 1 fl I tq A I fl 0.: d I U n { 1 U 1l : tl'l ttt t Y,l 0 d U 9l

rfl y{ rslu [r fl {'{ il ;n d{ I a I I o'r rl : v rm e'lm o | [d e ri 1 rfl 6 u



?t: dt: tJ14 t?1t utoum nu0l

flfi r+ nrilfi I iln:rflrJ - finuruu 2554

28 firufusrnruiirryrrvre.rur'lnari' lufi'.:n5err[nr 
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10.: fltu fl{'tuu: ilriurilodu6fifio dfr'lrJ r vrmfl',lmu

ru a v fi'?la fl r r d s rfJ u fl 0 d'u u fi'n fi virl #ri r dsr : r rJ ? ru r ar

fr drr n ru ru r q o n du (o) ri r fi ru fu sr n r vr f': fi aru 
ry 

a r o.r
d i - aitry.

t5[9lUlJ (Ra ) ttdenlqYU?qn?liltdul:{dm t9l:U0']fl
eq,

n1uuo ndrrnra (n--) fi rirurnr16'1u6'rodrr6u
Aa

69 9r 10 u1.t 11 tfl u 0 1 n 6 0 tlfl 0 1 0.: 0':14 ?Fr 1{m q': il n r
i.i,s ;

d{n?]fl rrqaun? [anmu.ruuili]0u uNscEeR
,l

dd

0t.:uu 0{n?:ilfl 1:9r:?0fl 0ulta3mtfl t:1fl u

:^;-
t?'ltlt9liltn U?nUU: lJ'lill10 ': f,llnil ilUfl nlll0'lt?'11Yfl0 {

t,

fi rln a ri oor lu 6'r o ti r.: 6 u r ? n ar 6'wr ior r{'n o.r ri''r fi
A*,

tvl0tilUnl: n'lU fllJ [[AY fl:']0d0UnflJ fl'11',1fl0.1.11U ?0tJqq

i js qtad ao q | 4 | ^dryuil [9tu tT?tnt:?0u tu;uttuu0udl tuu ?tfl'159t:']0?91

rrd &arn r rvlirr'r rnfl rii udu uavrilE urrfi uil r.rafild

ri o u fi o v rJ : v fl r fl r{ a n r : vr er a o { ri d 1 t r : il ru qi ohj
i ^ s y s qy ' d

tt n 3 lil 0 ?\| 0 1 : fu I tFl 8 U l 1',1 : ? tJ tt d 1 [9] U ISfl 1 t f, n U I 0.1

rirfiru riu sr n rvr iittu ts t o.ru^ rlfl d p{ onK. 
"oRa [ las "'Th

lu 6': o tir.r 6u ii'ru ?1.r 69 6'r o tir.rlu o dln o t o r d'.r u ipr

r{vr q.r 1 u n r : rir u r ar ri r d'v fi n 2 r il r A u': fl o'r n r :1 diu
d I ngtt r j

0 u 9t : 1 u0 1 fl :.: d dr il1 : fl n a I I lfi ] 1 lJ : u T1 su vt 0 r fl ri

o dlu o eiln o r o r {'.: r.r 5sr r{vr a.r 16'u ri o'ln o rJ r vl v uo rJ

odd^

0 lltl 0 fl : U : : v',1 9l 0 ltn 0n 1U I U U 0 ltfl 0 fl : Un : u vl :
o 4 o d 11 9@ ta a d

0 I tfl 0 til 0.1 tta & 0 1tfl 0 fl { 14 : 1 il n I : [9 : u u : tJ'l 0.1 :.: fI

0 r nfi:: r.lsrer^lorurq d flo d1u rniu,fifi d.: n'iru?rru
tadrqdraa4i

9r'r.t 61 
11 U I u t tlJ : U U rvt U U tt9l U.l XJ U : Ll I flt : { fl tA A I 0 1 fl

\t9v q d a tq tA r

n I : IFr : u : .1 61 0 I n f : : lr s l9r 0 g [u tn iu fl m u a 0 q n u

A qgt t4 4 a | 9) | ta
I ri 0 lsfl 1 : ru : u u [11 u u fl u : & 14 x t.t I 0 ry a il 0.t n 1 u : rJ 1 ilJ
a aa iuy-
frdil.rnafr "tdiu0 rfl R'rrruofl ir{nruil:yiirfl (npo )

t oul
d Q l\ya 9)

llet: ?0'r9l l9lnul 0ruar0.r UNSCEAR [5-7]g

rircJorJfl6u
,o

^a 
4\1 y@

.llu ?0uu t9r:uYluduu du u n1: rua nuilcll9r ?0u

r ra & fifl u r 6'r u rvr nlul aE : v 6'u rjloiu rlm I o {ln : { n r:
| 4 q . "u, a /

: ? u tJ 0 [ u n r : t^r a n u fl ? 0 €J r t n v il 9I u 1 a 1 u 1 11 €J 1 fl I fl 9r :
[ [ a e ril nlu]a6 o r n rir fi n r r u rJ : il r su nr^o du er^ fl : v 11 : ?.:

in rJ r gr an f uas nr nlula€ m r{ nil s fiafi'ur o I ou nil m r'r
3^d^dll 1 ?Tt V,l dn d n 0J 3 ?11 U]fl ldn : il H 1 ? Yt U I A Un fl U ilr

fi lrinr 5 dfiil duu vr r{dru iaqua v oil n: nifr 'l #

nt:mnaoi torLorLqnr :fl. 9t:. 'lq:nil" dolqr::,,u
a Y a atc / a I 

^il'l 14 U rn I n ?Y tv{ d n d n [u u ? 11 u 1 fl 1 fl 9t : rJ l.t 1'] Yt u'r d u

A /^ q tdq/ ?
d.t I d ru n : u n : 1 vt u] lfl gr 14 r fi r14 iu 1l til n r r il 0 u rn : r 3 14

- o i q yq 4 / rA
dl : lJ I n : $ tu 11 1 { :.1 d[?\ 0 try tu fl 1 : ?lf,i : r e il il : rJ r 0l fl r

f ir :iu n n r u o'r r r,'r r e fl o.: fi :1 n n rif .: fi 1 u ri r o d r .r 6 u
Ayt a e e
vl9l0.: nr: 9l : 10 ?q rrnrm r uqnn 0{1 010ilqnr

u r.1 drx q fr'ufrt ri q ry n : o.r fi u r ra & u r.r dr ?q il :6 m o': u v
ta s / t4 4 ata d

U d gl lJ : tU iU I tn tt d 3 U 0 I dl U d91 lJ : fU fU l9l :'l 11. U. ?',1 df I d
t ury .i j iqv | 4 s I o q t

mnmtu t? fu 11u m tgls?utila0 tuvtfldl 9r]u0u111t14
"n a@dodrlttutrd
ilu ltuu dtr: f, n d?i tu [9r9 ]ugl

rondl:6'1nA.t

Il] Othman, I. and Yassine, T. (1995). Natural

Radioactivity in the Syrian Environment. The

Science of the Total Environment. 170.

119-124.

[2] Kannan, V., Rajan, M.P., Iyengar, M.A.R. and

Ramesh. R. (2002). Distribution of natural and

anthropogenic radionuclide in soil and

beach sand sample of Kalpakkam (lndia) using

hyperpure germanium (HeGe) gamma ray

spectrometry. Applied Radiation and Isotopes.

57, 109-l 19.

[3] Seddeek, M.K., Badran, H.M., Sharshar, T. and

Elnimr, T. (2005). Characteristics Spatial

Distribution and Vefiical Profile of Gamma-Ray

Emitting Radionuclides in the Coastal

Environment of Nort Sinai. Journal of

Environmental Radioactivity, 84,21-50.

[4] Oyedele, J.A. (2006). Measurment of the Natural

Radioactivity at the lnternational High Energy

Stereoscopic System (HESS) Project rn

Sourthern Africa. Applied Radiation and

Isotopes. 64,686-688.



fi ru fi u n n r yr ii r u,r r s r o r u' r'ln a pi lu fi .r N iel l,,r'yr n,r

lr:fil fit t0y tlasfliils
29 ?1: 611 5ut41?11 U1A Uil nU fli

a,i -i
ilm 14 qxum | ilflflnil - ilOutuu 2554

[5] UNSCEAR. (1988). Sources, effects and risk of

ionizing radiation. United Nations Scientific

Committee on the Effects of Atomic Radiation,

New York, United Nations.

[6] UNSCEAR. (1993). Exposure from natural sources

of radiation. United Nations Scientific

Committee on the Effects of Atomic Radiation.

New York, United Nations.

[7] UNSCBAn. (2000). Sources, effects and risk of

ionizing radiation. United Nations Scientific

Committee on the Effects of Atomic Radiation,

New York, United Nations.

[8] Singh, S., Rani, A. and Mahajan, R.K. (2005). "6Ra,
t"Th 

and 
toK 

analysis in soil samples from some

areas of Punjab and Himachal Pradesh, India

using gamma ray spectrometry. Radiation

Measurement s.39, 41 3 - 439.

[9] Beretka, J. and Mathew, P.J. (1985). Natural

radioactivity of Australian building materials,

industrial wastes and by-products. Health

Physics. 48,87-95.

Thaksin.J., Vol.l4 (l) January - June 201 1

[10] Veiga, R., Sanches, N., Anjos, R.M., Macario,

K., Bastos, J., Iguatemy, M., Aguiar, J.G.,

Santos, A.M.A., Mosquera, B., Carvalho,

C., Baptista Filho, M. and Umisedo, N.K.

(2006). Measurement of Natural Radioactivity

in Brazilian Beach Sands. Radiation
Measurements. 41. 189-196

[11] Mohanty, A.K., Sengupta, D., Das, S.K., Vijayan,

V. and Saha, S.K. (2004). Natural radioactivity

in the newly discovered high background

radiation area on the eastern coast of Orissa,

India. Radiation Measurement.38, 153- 165.

t t zl tir rin.r r u u d'l.r ru il : ru r q ruio ri'u 6. 2 545. n I : fi n u l
rua y n I : il : v rl^u ri r fi'l riu sr n r n f .r fi 1u

fi .rurndorL. :1r,{rl{ilrnrrrj:y,irij zsrz - zsrs.

dr rin { r u il d'{,r r u il : ru r q rn" o fr u n^. n q r r vr lr "r :

n: yYt: ?.1 ivturgranfuacrmnlulnd.




