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#718l E4012¥ A¥F (unattached Po-218+,
Po-214+) & FHAe] T8 FERHZ (a1
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00864

Bq d m?® day

ZHEZ U] CR-39 A&7V A4 EE HulF 9
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T3l CR-399 stEZ2AAE 4¥Foz 7
A 4 Uk

£ d7MEe 198990 AFAE <3
AzEo] g v & HERY GEY 24}
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ol &35 AT FEHRAEA 9
A= 8 SGEHRA 4933 aP19 2
=

(Rn cup exposure chamber)

(9.0 1)
IR T
ninlnpn:

Rn cup

(radon monitor)

filter

(radon gas emanation cell)

-151L
______ - 25.8 nCi(955 Bq) Ra-226
Ra-226 as RaCls salt

Fig. 1. Schematic diagram for CR-39 radon cup
calibration experiment.
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Az e TP 71D Z(air-tight sealing)
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2) £399 2 ¥
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tight sealed) ¥ A2 E R B@ALT H&T
: Ba/sec)H o] SEZ(V: I mONRE 350 &
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E ________________________ D sealing
11—

Building T tg Haterial

Fig. 2. Air-tight sealed CR-39 radon cup for
measuring radon exhalation rate from
building material.
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Table 1. CR-39 exposure to radon and resulting track density.

No Exposure(X) #of Track density(Y)

(Bq d/m*) Sample (tracks em™)
1 4458.5+ 155.8 3 1075.4+ 370.7
2 6693.0+ 418.1 4 1215.4+ 343.0
3 9620.0+ 647.5 3 1510.7+ 829.2
4 11581.0+ 3024.2 4 1912.3+ 626.1
5 13320.0+ 2323.6 3 2504.6+ 661.5
6 15754.6+ 3285.6 4 26954+ 472.3
7 18130.0+ 2664.0 3 3323.1+ 787.7
8 22277.7+ 3529.8 4 3832.3+ 723.1
9 25618.8+ 5457.5 3 4653.8+ 740.0
10 29174.5+ 7858.8 4 4677.0+ 984.6
11 30784.0+ 6600.8 3 5278.5+ 664.6

12 33244.5+ 3959.0 3 5435.4+ 12446

13 35101.9+ 10915.0 4 5981.5+ 1167.7

Note -

3.

1. Least square fitting of the results
Y=0.164X+171.52
2. Coeff. of simple determination(r?) =0.9892.

0.164+ t(12, 0.975) - o(slope)

=0.164+ 2.18X2.442X 10*
=0.164+ 0.005(tracks.cm®/Bq d m™

]
/!i
|

i
[
!
I
i
i
i
|
i
i
|
|
i
)

T
10

T
15

+

:
20 25 30

-

as

Rn exposure(X 1000 Bq d/cub.m)
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Fig. 3. Radon exposure vs. track density for

membrane filtered CR-39 radon cup.

95% Confindence Interval of the slope, assuming t-distribution.
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Table.2. Reported radon detection factors.

Kra Detector Diffusion Reference

0.170 Track Etch  type F filter Nelson(’87) (13)

0.207 CR-39 filter paper Sutej(’88) (8)

0.180 CR-39 membrance filter Ramachandran(’88) (15)

0.166 CR-39 membrance filter Chae(’90) (16)

0.164 CR-39 membrance filter This study(’90)
Experimental

0.159 CR-39 membrance filter This study(’90)
Theoretically
derived

Table 3. Measured Rn-222 exhalation rate from various building materials.

Mat’l No. of Mean &g, Range Mean [,
Samples (trs/cm?-day) (X 10°Bg/m*-s)

Brick 5 192.7+ 144 143.1~232.8 749+ 5.5
Red
Brick 5 22.0+ 8.0 11.8~30.7 86+ 31
Concrete 5 379+ 94 23.3~634 14.8+ 3.6
Block
Granite 7
Plate 3 17.6+7.6 15.6~21.5 . 68+29
Walil 5 317+ 95 10.3~60.8 123+ 3.7
Floor 5 41.0+ 104 19.2~62.4 159+ 4.0

JETEEL 939 YRAH(L6~20 2 D FEDE o18F AFRAe) AEWVRE S

L& A5 HEE & Y& e o 4 Aye Qs AN CR-39 E2t&

gom, HEWE ASHIAE ARAA e ¥ 28718 dEdaziz AHee 9§

¥eed gz AT  Usol UFH Z7)9 BEQEAAE 493 H ol8FHe R
KXt 2783

2) EFJFNYL o142 FEF EH, CR-39

= FEQY FEFEAAE 0164+ 0.0053(tra

cks * cm?Bq* d - m9)Y FHLE wHFLH

2 A7) £8A7 o183 2o AEe] 458 BdER e ExAAe} £20% ] LAEH

T Ao YelA 2 AR gieh



L (X 10°Bg/m’-sec)

Table 4. Reported Rn-222 exhalation rate for brick.
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Fig. 4. Measured radon-222 exhalation rate of several building materials obtained
in Daejon area.

Country L(10°Bg/m®-s) Reference
W. Germany 50 Folkerts("84) (16
Belgium 20-62 Poffijn('84) (11]
UK. 4~43 Siotis("84) (17)
Austria 22.2~58.3 Lettner('88) (18]
Saudi
Arabia 16.6~166 Abu-Jarad("88) (20)
Nordic 550~ 1400 Stranden('89) (21)
Country
Korea 55.6~92.5 This study(’90)

Mean - 7494 547

(Deajon area)
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~ Measurement of Radon-222 Exhalation Rate from
Building Materials by Using CR-39 Radon Cup

Si-Young Chang*, Chung-Woo Ha* and Byoung-Hun Lee**

* Korea Atomic Energy Research Institute
* * Han-Yang University

ABSTRACT

Radon-222 exhalation rate from several domestic building materials were experimentally
measured by using radon cup method, in which a CR-39 plastic is used as a passive radon
detector. The radon detection factor of CR-39 detector determined in a series of calibration
experiments was 0.164% 0.005(tracks * cm®/Bq * d - m™), which is consistent with those
reported by other investigators. The radon exhalation rates of several building materials
(brick, red brick, concrete block, granite plate, concrete floor and wall) ranges from 6.8X10*
(granite plate) to 75.0X 10® Bg/m’sec(brick) with the increasing order of granite plate,
red brick, concrete wall, concrete block, concrete floor and brick. It showed that the CR-
39 radon cup can be efficiently utilized in measuring the radon-222 gas exhalation rate
from building materials.

Key words - Radon-222 exhhalation rate, CR-39 plastic, CR-39 radon cup, Radon cup calibration, Radon
detection factor.



