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Measurements of Radon Concentrations at Caves in Jeju
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Abstract

Radon is a radioactive gas emitting « particles. It is chemically stable due to its
inert characteristic. While its daughter products, 218Po, 214Bi, 214Ph and 2!4Po, attached
with aerosol particles, is known to cause lung cancer. As radon i1s produced from
uranium and thorium, it accumulates in poorly ventilative underground voids such as
caves and mine. Radon concentrations at caves in Jeju were measured in this study.
The measurements were made by setting three CR-39 detectors for 70 days at 2 ~ 4

positions in Manjang, Hyupjae and Ssangyong caves. The radon levels of the caves
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have 6 times higher radon concentrations than ordinary house of 65.3 Bg/m° and that
JZGge 24 mSvE

in Jeju have lower radon concentrations than limestone caves of Robin Hood. The

radon concentration in the middle of Manjang cave is slightly higher than the action
level in the work place of 500 Bg/m® suggested by the ICRP. The measurement

spread 403.1 ~ 606.7 Bq/m>. With these results, it is concluded that the Jeju caves
they are higher than Seoul subway stations due to poor ventilation. While, the caves

errors are estimated to be less than 5 % from its calibration factor.
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Fig 2. Drawing of radon’s chain decay. Most decays occur according to bold arrows.
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Fig 3. DNA damage by o emitting from radon.
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Table 1. ICRP’s action levels for radon concentration.
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Fig 4. Creswell Crags limestone cave system.
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Table 2. Uranium content in all sort of rock.
U U
lhielk content(ppm) lhielk content(ppm)
Granites 4.0 Sandstones 2.2
Granodiorites 2.6 Shales 3.7
Acid igneous rocks 3.0 Cordradite meteorites 0.014
Neutral igneous rocks 15 Any other Sedimentary rocks 1.2
Basic igneous rocks 0.6 Phosphorites(Florida, USA) 120
Ultramafic igneous rocks 0.03 Phosphorites(north Africa) 20-30
Limestones 1.3 Black shales(Alum shale, Sweden) 168
Basalts 0.8 Black shales(Tennessee, USA) 50-80
Andesites 2 Black shales(Okcheon, south Korea) 294
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Relative no. of tracks

Fig 7. Distribution of « particle tracks detected by CR-39 film area of 85 mm2.
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Fig 8. Design of detector system(a) and holder equipped with detector and filter(b).

SAUNY =2 dFAden ATHo Arge] 4t 22 TE 3xs
AAs s e, Aee, A AR T2 W] AV desEE S48 Slel
TEHE 2 ~ PN AR AR AHAZE7I(CR-39)E 27 3714 704 7H2003 6¢¥ 169 ~
s 8Y 25¢) AA ST W= A dnklel Al wgol &€ X 1 km 1Yol HiE]
PTAA, A, 1 kmxlxéﬂ}xl Judlel A=A, A=

=2 A7) A Al *éﬂﬂ?it}. HE7
uhek A FellAl 1 m zelell AdAskalr

tlo offt



ul

[}

A0 8 2 7I7bskel duk 7S 3 ARAAME HEVI7F AXEHAS S8F, A7
343k S CR-39EES 70 C, 6 N9 NaOH &Ho A 7A7FH5¢t o A (Etching) A 7]
Fo 22+ Eo MAHste] FednAd o @9 |AG v A & JEE

TR wAe] =5 Al xH(Calibration factor)ol #3dte] F=EWel geErse A
A 2 2H(Calibration factor)+= 9.59+0.49 (Bg/m?)/(#/d*cm?) 0.2 =% EFQ 2+
el 2 s

3-3. 24 A% 2 B
Table 394 AA sk o] A% §EFe] eHEFrEe] YA AB ~ 6067 Ba/m]

TEE BT

ATl s=e] Ae = 47 A AAE AHANAE 400 Bg/m?e] W wS e
FAE BoFErh ol MIgEE AT 20 m el AHAME et g fr)g
Aol zel7t glvke Aom Hiud 9= M3 e a2 ol ded HIsIol
A4 JE F e v, B Ao AA TS At AA(THEES A A
°F20 m Astell f1Agth)et=d g vi|or AgE adstd g Hdolw A=
A & mz ol = o] 93 9= wAYst=d At zrit wmd AA
TEES AT, Al daglel Ao dA £xE fAsta oFH A9 vF U
vho]l 227k 10 CTHE Afo]E Wolmz ¢7]19ke] 7|F mdko] 7 gleom Fo] Hr}
5 AT w2 A A F2ddA ] e T 2 93 )] dF¥E e
WX EEThE Aotk Wbl g Creswell Cragse] A3 da=e] A7 <o 93
AR BEsEE o At o] HEtETE

71 S99 RAY HzEn A A3

e
2o

DU

3o, )y X2 off
32 Ir
B =

e -

o]l HlwA & FXE UHEE S 2 UE s d o] do] 7 km7}
2 prw ehEel o7l mAUbed Adon we Attel delsl dEolth Wz
FA = BLe&F = 500 me Hlud B/ dolz il 93t 97|79 HFEo] Ald oz



Table 3. Radon concentrations at the caves and ordinary house.

. No. of )
Cave Position no. e #/d*cm®> Mean Net Bag/m?® Distance(m)
MA-1 448 64.4122
MA-2 266 38.2448 526704 5147 493.62 10
MA-3 385 55.3543
Manjang MB-1 488 70.1633
MB-2 419 60.2427 644602 63.26 606.68 550
cave MB-3 438 62.9745
MC-1 313 45.0023
MC-2 313 45.0023 453857 44.19 423.76 1000
MC-3 321 46.1525
CA-1 269 38.6761
CA-2 335 481654  46.7276 4553  436.63 20
Hyupjae CA-3 371 53.3414
cave CB-1 313 45.0023
CB-2 296 425581 43.229  42.03  403.08 18
CB-3 293 42.1268
DA-1 412 59.2363
DA-2 278 399701 48.9322 4773  457.77 5
DA-3 331 475903
DB-1 317 455774
DB-2 353 50.7534 46.3921 4519 43341 170
Ssangyong DB-3 298 42.8456
cave DC-1 341 49.0281
DC-2 318 457212 459129 4471  428.81 150
DC-3 299 42.9894
DD-1 335 48.1654
DD-2 295 424143 483092 4711  451.79 22
DD-3 378 54.3478
HA-1 65 9.3455
HA-2 45 6.4700 7.4764 6.28 60.21 -
HA-3 46 6.6138
Ordinary HB-1 67 9.6331
HB-2 44 6.3262 8.6266 7.43 71.24 -
house HB-3 69 9.9206
HC-1 74 10.6395
HC-2 48 6.9013 7.9078 6.71 64.35 -
HC-3 43 6.1824

Calibration Factor : 9.59 (Bg/m3)/(#/d*cm2)
Area/measurement : 0.9936 mm?

Days : 70 days,

"mean”: average #/d*cm? of 3 detectors seated at one position

net”: #/d*cm?, exclusive of background from mean #/d*cm?

“distance”: distance from cave’ entrance to detector setting point
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