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22pn and Ra in groundwater were determined simultaneously using a gamma-spectroscopy.
A nitrogen flushing equipment has been used for elimination and stabilization of high and unstable
background activity due to the radon and its progenies in counting shield and room. The aim of present
work was to control the background activity for simultaneous measurement of radium(mRa) and
radon(*’Rn) in groundwater using a gamma-spectrometry. Background activity was about 1.0dps and the
standard deviation was about 50%. The background activity could be minimized using nitrogen flushing
equipment in the range of 0.1 to 0.5 and the RSD was about 5% at the experimental condition. The
detection limit of *’Rn and “Ra in groundwater was 0.5dps/L in the background control method. In
most groundwater used in the work, radon activity was more than the detection limit. However, radium
activity in some groundwater was less than the detection limit. If the low level radium in groundwater
must be measured, preconcentration process such as concentration should be performed before measuring
the groundwater.

key word : Groundwater, Radon, Radium, Gamma-spectrometry, Low Background,
Nitrogen Flushing
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AE HE(*Ra)T BHERN)S 24 FHES} FEE PHAI)Y) daie] F2 A5AE 2 3
B9 2, SE 240 AgSE AriERE o 8aiNTHE L. BAET BEe] BFe MPb, 2Bi
9 PAse FPst ABSHAOR, 2R WY, 2HLe BV F FEA 9P wEhiAEe
FFL WA Aste] Aartas FeFo Nalfe] FuF Laslel Yk AED BES =
shqict.

288

Ra¢} R 2% U9 2 §Foz AEAE, YEFBANE o] T HFo| ou] Wi}
fHoz By =23 Jomz, WAL F o BY AYFA Py, Big olgsmE 9 3
F7 9% BAste] WA YY) 2T EAFoZA BEH FES A 2AY 5 ok g
F, FED 0|59} AAFQ Py, 2Big) B3, YL ol FAPAL vE PHE ¢ 4 Yok

23sU(3 a 28 decay) ——)226Ra(a decay) _)zzan(a decay) _>218P0(a decay) —>me(,3 decay) 24,
(4.5¢9y) (1600y) (3.5d) (3.1m) (27m) (20m)

A7)M, 8% Fe) 2t 7 BF) B (decay mode) UEhA Rolm, BF ole) slzE
Zt 9F < wi)(half life)24 ye @, de 4, m 9] AIzFgSolt)h. olge] oA & 4 YR
o] 59 BoAde) e w7 )7F 21 B8E(parent nuclide)?} TaEo] usle ¥t BE A
%% (daughter nuclide)?] 73§ (T,>>Ty) FAEF(FE£HH)0] olFixA o]& AL #F Pibs

& gola.
)\1N1 = }\2N2 = )\3N3 T ereerrenans eeneees )\nNn

7)ol A, A A AE S B aAt4(decay constant, n2/Tip)olch. ool B o&Alsl o] wAlgY
HolA Hol & & o] Aol LW g PAS T FFL Mpbo} MBi 2L ol &
st &3] PaME AFFAE AR T F 240 DE BN5A SGED o5 AAFY WA}
FPE =2 A7 F DoAERIE ol8std 8ol & ¢ & Uk Akl S35} e
BHEe) ASE WEshe 186keV FPHNS FF AT FE douk, BREY Asiroe BERY
ohdet $-etEdAl nlF S0 Yu, PUNHE Q- el BEso AW 2P Tde
ok metd a4 SGES 238 daE §E Al gEc] ¥, 2298 o ¥
FED 448 FEC) WA Yo TDY (% 35) AEY AL o g3t ZHF

Ase Fo YEFESTH 2ol 2w ol 29 wA ¥ N ¥4Y AdF L AEL 3

ke 7y 2 oldee $930, 3% v PAAE, FUFIY SE, aeln $F743
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Actlvity, dps
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Fig. 1. Background activity in a gamma-ray counting shield with and without nitrogen flushing,

BK ; background without Marinelli beaker and nitrogen flushing,
BK-MB ; background with Marinelli beaker but without nitrogen flushing,
BK-MB-N; ; background with Marinelli beaker and nitrogen flushing.
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2 FV)E Marinelli beakers) 59} #Aglo] W3} Fo) Wi F& ¢ F Atk ¥ @, AAvkA
EHFEA AT viAN Y B AdFoz we 21 FE RS B 4 o nlehals
grol & EQ 214Pboll A 296keVol A& 0.18dps, 352keVelAlE 0.29dps= o]z} e, 214Big)
600keVol A 0.48dps2 Aolrl BAsteE e SAHAGRHY )9 F7l0l JYe olE dF9
opado] Wead) 02 © AWY WE THs) SoloT ZubHe AU} £L54E EHgo] 27 4
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Ao g9 Y PRazt PRug) o] 2ol FYL ol g3k 2etd BRol
A FRBRedes A8 M 2 298 AR 54 3U1FY PEY wbhbeez @
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A ulEbabse] Bale) of@ FUAE Bz 2 F Ugol B 4¥E B LA
o] AgF MPby] 296keV PohHE o83l AakE T TRat FRng FHY AE 53
Z=e o 0.5dps/L olglth Rne] 79 HPe) HEF 5FFY AsrolA 1dps/L o4 FhrEo]
slglomz AwE Zgys) Fgd obRa EAsl fAgley, PRadl A9E 0.2~1.0dpsEYE Y4B
AR A%E FEol Bage) FAHU
AgAoz A FHY BES FES AoERPOS FHFA oM, FaTtAE AT WR
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