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Abstract : This study was performed to establish the analytical method of radium and radon in various
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environmental samples with the y -ray spectrometry. The major problem in the measurements of low
level y -ray, such as environmental radioactivity, is the fluctuation of 7 -ray background spectrum. To
overcome this problem, a nitrogen gas was filled up in the detector chamber to reduce the background

counts due to airborne radioactivities, i.e., 21ph and 214Bi, the daughters of m

Rn in air. When nitrogen
gas flowed around the detector, peak counts of 7y -rays from the daughters of *ZRn decreased about 80
% below 1 MeV and about 20~50% above 1 MeV. The use of nitrogen purging results in

approximately tenfold increment of sensitivity.

Key words : radium, radon, environmental radioactivity, background reduction, nitrogen, 7 -ray
spectrometry

% Corresponding author
Phone : +82+(0)42-868-3652, Fax : +82-+(0)42-861-9727
E-mail : kylee@kigam.re.kr

— 212 —



@RS gebd BHEAS 9% Bases 4w 213

.M B

AR FHEe gle FHEPRe) 2 FE
(PRa)e] AL 9EINE dubdo duid EFY
A o83tz glovt, Eofe} AFAEe ZE
A ES] S AR HAE HAe] Hasle A9
Hgert AsEAG AAHes vaged EAES
AR 3 ek pebd BRrAwe X 2o xR
o] Al FQgr] o) oleigt AEAzl w &
A feldR] dol= ot Zbebd 39| ol
g Ao #A7EA] de] o]8s A %4 olf
= uedze e 7R gly) wEelch ek
BEFEAE b R, ZvbiS wEste WA 9
o) g Al g A5 gEke A=
ahelm g, zvhdg wEeh] @AY Rn) 7eiad
Ego] Wl F&(Ra) HAAEES] 2ol A
FalA @k ey 2hg, BHEe) Ase S )
9] Adg Aol &3l AdWA HEFEol7] o
ol 0|5 olu|dF(parent nuclide)olr} BHE
(daughter nuclide)e 23, ksl 7pgdoz 23
slofat gl 2 2ASFE o]Se HaE(MPh,
2Bi)s} od <l whAbY B(secular equilibrium)o] o) F
ojdo} 10 o] HY2AL ofu|dEy} welFe) uiz}
7)(half life)el] o] &sk=v] 2HE, eHET} FHEE o]
dle ol2idt d&YyxAL IEskn vk e,
o9} 7o 7|BAQl 2ol M slelw ot BFE
g o4 g, BHES 2 kg F
sl & FAE 7 ek ARE 2E 2 2
39 a2 Z¥E7ke] uAgEEE Hede oF 3049
ByYr|7te] A8, AT HAEEE =477
Y 2o Rt AAH 2HES] FZo] glojo}
sh=d] 7|29 Eehaggr)E BHETRA] o] 4]
E9 A, A, $EFF ) "ebd Aels)
Arks 7lolck ole} 2 whAlgE Fo zlErbal]
FEo| o3 HYTF FA I A7 Q7Y
A3} 274718 Zelagod dFuFoR upFe]
ZFozx #H4% 5 k! = o FAHL o)
o g o 2YFe] FEE 5 & i
B S5} 2o Fe@del uebd vj¢ gtAsA W
s, el W aekes 99 uhalsSA el e
Ao vje 2 23w Q9lo] k= Holch

AFS) B Ee] FAel|a] Wzeeso|

Vol.14, No.3, 2001

g Ayt F34 9 AL A9 Aste 3 gle
oA wl$ Fasid A8 FHAY wWasgse
Aoz &A% 4 q7] did A5y 4 AF
o WxZ 43 W 2Asle 2 I o=
ol dubHql whlelch o] A%, W W rs)
g FAFe Wazkecr) dAsA] eherid o
g9 fARRE AEY A SAA Ao
285 g9lod z2hgd 4 gle} dubgeR &4
3} & AE Ul Waeles vhaAde] £8 9
oy ez $54, AZAY AsA W
3R Hdud 8F a2l oy] 3o e ¥
2 BYE Soldh tEAQ Waskes g 2
WG keV), $2HF Ade] *Pb (295.1, 3519
keV), ZBi(609.3 keV), EF A9 “’Pb(238.6 keV),
®T1(583.0, 2614.4 keV), L] “K(1460.8 keV) o)
Ak olE F FFWAEY ek BEEMe] ¥
< AE A Sy ¥ BERY AdiAld ¥9F
o *Po, *Bi, *Pb, "Tiole}. 53], #AUAFE 53
9] #8 #Z<l eHE("Ra), TE(TRn)] ZH oA o
7)ol Zgslel Qe 2HE ARl 2 P, MBiol 93
WoPes 239 Agr 4 e AHHoE o
g A Hog old iyt BA L 4wr]ge
Tde] AdYEojont g} BAMAQ) ¥ 9ol e
o A7E o g W EHE HirE Igsle
A AE AHFezd 2d F 9w, T YA &5
Aoz gk Wl x5 AP AE7)1E A
Agezd Fd 4 ok zeja FHTo 7] F9
2HE DaZo] o waelesi SAF UFE AL
7t EHFOEA AA" 4 Slrke A9t #3E
At 7] F GE "HFL EY Fo EAlsh:
S35 2 EFAQY PRnot PRno] sladeE o
Ayl wrEEe] AAE FlelrkFig 1). WEY e
4 1 FAFEL 7] FelA oo2FE PR &4
A Pk’ olelgt iyl Fo e "AFL 7S
FeellA AAZT = glew, Ao w & s}
TEE 2 F 9l Floluh

ok AZbHel Wil dr|F g gsE
2] FxHlsle] upE WFe] FE Halolct o7t o
715 g gy Fre 2% V8L 5 5 99
742 Qlabef| 2j3le] <fukg whA|ul, B ApdME 7}
A FE 8<lel W] F fxel o' e 2R
o, 24 Wi Asvag EFeedezEy o



214 MW -old g - &Y - ool
U-238 U-234
3 - Uranium series(a)
45x107y le 25x10y
Pa-234 l
\4 ¢ 12m
Th-234 Th-230
24d 15% 10%
v
Ra-226
1600y
v
Rn-222
3.8d
v
Po-218 Po-214 Po-210
3.1m g 0.16ms 138.4d
Bi-214 Bi-210
l 19.9m l 5.0d l
Pb-214 Pb-210 Pb-206
26.8m 2.3y Stable
Th-232 Th-228
- - Thorium series(b)
14x107y 1.9y
Ac-228
i 6.13h l
Ra-228 Ra-224
575y 3.66d
v
Rn-220
55.6s
v
Po-216 Po-212
150ms 64.06% 298ns
l Bi-212 l
101h
Pb-212 35.94% Pb-208
10.6h ¢ Stable
T1-208
3.05m

Fig. 1. Uranium(a) and thorium(b) decay series. Vertical arrows designate alpha-decay and diagonal arrows designate beta-decay.
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Fig. 2. Geometry of the nitrogen gas flow.
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Fig. 3. Changes of y -ray counts of the background
spectrum with room humidity.
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Fig. 4. 200-700keV region of the y -ray spectrum with and without N, gas flow.
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