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Abstract

The purpose of this study is to elucidate the relationship between occurrence of natural radioactive
materials such as ***U and **Rn and original mixing ratio of helium isotope of groundwater from
various geology, and to suggest the underground aquifer environment from helium original mixing
data. 9 groundwater samples were collected from five study areas, and 2*U, Rn-222 and helium isotope
were analyzed. A high 2*U content of the range of 218~477 pg/L in the groundwater occurs in the two-
mica granite. *He air-crust mixing ratio and the Rn-222 content show a rough relation, that is, Rn-222
a OPEN ACCESS content increases according to the increase of “He crust mixing ratio. Because of helium and radon are

. an inert gas, their behavior in underground environment is assumed as an analogous. The **U content
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and He isotope in groundwater does not show any distinct correlation. The groundwater can be

vs *He/**Ne, which is composed of original mixing line from air-crust-mantle end members. This
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Aot W -p2he-2383 2kt 22 AAAAMIEE o 719 A[skerE HEshe tier s oA Wl o $ehE-238
v EF0 27 E ofobA Hkgof| oJsf -gafid 4 Qlrk A7) oo ehe-238S iRt Ak E AT IRt =8
L7 A I 4 JLQH(WHO, 2011), F2he-2382] SibEl] ef=222= s il g el Ao =
2214 ITHUSEPA, 1999). 019} -2 A AFAVS 24 O] fFoidoll et A= AAA o2 B 57 1l e, 55,
S8 E AFEShe Aok U areteE ehE-238, 2222 AbEol] thet B HArE|GIeh =19]9] 72, 1960 o]
HE 2ok U] f-ehg-2383 2hEo] tieh A7F AR SRRt Aol o590 vt w2 Aow ARt
(Wathen, 1987; Betcher et al., 1988; Banks et al., 1998). =-|2] 74-¢, 2-82 ARgsk= Zol U 9-2HE-238, 2F=-222
AFZo] ti5l4] Han and Park(1996)°]] 2J5}] 2| %2 K 115 o]% gt (417} 2|45 A tKKim et al., 2014; Jeong et al.,
2011, 2012, 2013, 2016a; Yun et al., 2018; Lee et al., 2019). H]3g3tHo|A] 22hg-2380] Shiil= P4 T2 S
Pl B2 meletolH, SPdero] 58 FAJEEQ S APEA Ul okt UL E, Aol E, o m  EQf 2
n]EEo etE-2380] e o] Atk BArE|Ritk(Jeong et al., 2013; Choo, 2002),-32HE-238-2 o547} 71 ¥t
712 Atz o & 2|5l U] tieke 2 SHGEIt Cowart and Osmond, 1980). 2=-222+= 3,824 2] U715 7F2] 11 Qlo]
Aot U] -¢-2hE-238 e} o5 /do] Wolx| ARt A[slpet Hoh= 40 ke A cm = o g A glom
(Michel, 1990), 2P it SPgwntel 2| o] shitetolut B|2Qf 2| Zslrtt o 2 sz AlEH= Aoz Bl
=]IthKing et al., 1982; Loomis, 1987; Cho, 2018).

& FHLARICHe/ He)= 21 E8E oLt At whet & 2jolE Holw, *He-2 A7 34 271424 Ul 295 ¢
Al @gel L, ‘He-2 A4 U B 921E-238, EBC] a5 Al AT *He Tt *He> 22} 53191 7| & A
o] YEFALAH= Aok B MBS Aol ol 2-8H 1 ek 590 -9, EE FAY4HICHe/ He) S o83 ol
FZolA 9] A5l o F Y, ‘He s 57 Aok At 24, Aok 719 B 84 o] T2 2K(tracer) A EA gt
2R=-2229] EA AT 5 HIZA71A|9] S-9lea ZAJHIE o83 A7 X1 E| ot Aka et al., 2001; Andrews, 1985;
Solomon et al., 1996; Quattrocchi et al., 1999; Top et al., 2001; Morikawa et al., 2005; Kulongoski and Hilton, 2012).
=] 737, Jeong et al.(2007)°1] 25l 274 ] DE-F Y4 590] Az A7MHU W, o] & 20 -2} AF
o) g 2 AE7EA0] 71 A7 X198 HE QltHJeong et al., 2016b; 2019).
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FIULHE VGs400(MS-1T) ST AZjeterd o] G571 ez Ak, Ao ug
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A% A

570 2|9 2S5l AR S A --2 IAHEZE(Lee and Kim, 1972), 7FEE2(Kim et al., 1974), 5%=2(Kwon and Jin,
1974), o] E2(Yeo and Lim, 1974), 58 5x2(Park et al., 1977), S E2(Lee et al., 1980b), U] ¥ =Z(Lee et al., 1980a),
FHEZ(Choi et al., 2007)2] 1:50,000 XA LS F=oto] 7HFsH| 71&o thFig. 1).
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Fig. 1. Location and geologic maps of the study areas.
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Table 1. Concentrations of helium, neon, uranium and radon-222 of groundwater in the study area

Sample  , He/*He ‘He “Ne(E-7)  Uranium  Rn-222
ID. He/"Ne (E-6)  (ccSTP/g)  (ccSTP/g)  (ng/L) (Bq/L) Rock types
DIJ1 0.95 0.65 3.00E-07 3.16 254 180 Schistose granite (age-unknown)
DI2 4.10 0.13 1.70E-06 4.15 260 220 Two mica granite (jurassic)
DI3 0.24 1.30 5.77E-08 2.40 477 132 Two mica granite (jurassic)
cWI 0.40 115 7.90E-08 1.98 2.00 640  Oecheon group metamorphic rock
(late ordovician)
CwW2 0.27 1.24 4.95E-08 1.83 123 46.2 Porphyritic granite (jurassic)
CC1 70.0 0.23 2.00.E-05 2.86 218 555 Two mica granite (jurassic)
cC2 0.30 2.00 6.80E-08 227 4.8 144 Banded gneiss (pre-cambrian)
1C25 1.50 0.40 5.90E-07 3.93 45.7 213 Biotite granite (jurassic)
GSl 141 0.17 2.90E-05 2.06 776 oy Cranite porphyry (cretaceous) &
Ogcheon metasedimentary rocks
Hl2 2hEo] 719120 % eRg-2380] BTl A AHZol et A5} ] S ebs-2383 2HE-222 AL
ool TS AT ol oF=ThFig. 2). 7120] T A4 U] Sele-2387} 2 Al Aol et A}
TS 2717} ol e 2 0 2 B 1E HE QJTk(Cho et al., 2010, 2011, 2012, 2013, 2014, 2017; NIER, 2008). ©]2{gt A}
S 9HE-2389] 7% Alstro] gefiw o] UG c =R He o] FHAN, Sh=0] -9 W 7171 3.82 4] Efsloq
o572} Algte] GLOm(Atkins et al., 2016), EREL 7ho] D2 B3-S B4 BHTo| 5.0 2 £2hr-2380] o5 aEe}
+ 2ot Aol W -p-2he-238 1) 2h=te] A4 dS A 9] Qirtal B E Itk (Yun et al., 2018).
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Fig. 2. Relationship between Rn-222 and uranium of groundwater samples in the study area.
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Fig. 3. °He/*He versus “He/*°Ne ratios for the groundwater samples in the study area.
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Table 2. Mixing ratios of three sources of *He, “He and “’Ne in the study area

Sample “He *He “Ne
ID. Air (%) Mantle (%) Crust (%) Air (%) Mantle (%) Crust (%) Air (%) Mantle (%) Crust (%)
DIl 33.5 1.50 65.0 71.3 28.2 0.50 100 0.00 0.00
DI2 7.80 0.20 92.0 82.6 13.9 3.50 100 0.00 0.00
DI3 100 0.00 0.00 100 0.00 0.00 100 0.00 0.00
CWI 79.5 0.40 20.1 95.7 4.20 0.10 100 0.00 0.00
CW2 100 0.00 0.00 100 0.00 0.10 100 0.00 0.00
CCl1 0.50 1.80 97.7 2.70 95.2 2.10 99.3 0.00 0.70
cC2 100 0.00 0.00 73.3 26.7 0.00 100 0.00 0.00
1C25 21.2 0.90 77.9 73.2 25.7 1.00 100 0.00 0.00
GSl1 0.20 1.40 98.4 1.80 95.3 2.90 98.6 0.00 1.40
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Fig. 4. Relationship between *He i mixing @nd RN=222, uranium in groundwater samples in the study area.
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