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Abstract — Assesment of dose equivalent given by inhaled 22Rn and its progeny has been
carried out based on the concentrations of ’Rn and its daughters in indoor air, and
equilibrium factor between them measured by charcoal canister method and alpha
spectrometry. Assuming the occupancy factor to be 0.8, and breathing rate to be 0.75 m®-h !
for public and 1.2 m>-h™! for occupational exposure, respectively, the regional lung dose
equivalent and the resulting annual effective dose equivalent due to the inhalation of 222Rn
and its daughters in indoor air were evaluated by use of three different lung models, namely,
Jacobi-Eisfeld, James-Birchall and ICRP model.
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Table 1[3]. Estimated conversion functions for the mean dose equivalent to the ta-
rget tissues in the lung and to the total lung from inhaled 22Rn-daughters in the

19

case of occuptional exposurel’2

Dosimetric model

Mean dose equivalent/inhaled PAE [Sv-J ]

T—B region P region Total lung(m=1kg)
J—E model® 18 + 170f; 52(1— 1) 7+ 3f,
J—B model® 14 + 560f; ca. 2 not evaluated
ICRP model® 15 + 100f, 81— f) 10 + 4f,

1. Referring to a mean breathing rate of 1.2 m>+h~! and an AMAD=02—0.3 um . for the

carrier aerosol of attached daughters.

2. The value from the Jacobi-Eisfeld study refer to the anatomical lung model of
Weibel(A), whereas the values from the James-Birchall study refer to the Yeh-

Schum lung model.

3. Mean dose to the total T-B region, assuming a mass of 0.04—0.05 kg for this

region[ 14 1.

Table 2[2]. Estimated conversion functions for the mean dose and the mean dose
equivalent to the target tissues in the lung from inhaled 222Rn-daughters in the

case of indoor public exposure*

Dosimetric Mean dose/inhaled PAE Mean dose equivalent/inhaled PAE
model T—B P T—-B P
J-E 0.8 + 5f; 0.3(1+1) 16 + 100f; 6(1 — f)
J-B 0.8 + 18f, 0.1(1+1) 16 + 180f; 2(1 —£)

* Referring to a mean breathing rate of 0.75 m’*h™! and an AMAD=0.2 um for the

carrier aerosol of attached daughters.
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Table 3. Regional and total lung dose equivalent due to the inhalation of *?Rn daughters based on

three different dosimetric lung models.

. Breathing Unattached Mean dose equivalent(nSv-h™!)
Region 3, -1 .
rate(m>*h™")  fraction(f) J—E Model J—B Model ICRP Model
12 0 17460 + 2250 13580 + 1750 14550 + 1875
TB ; 0.05 25705 + 331.3 40740 + 5250  1940.0 + 250.0
0 960.6 + 1248  969.6 + 124.8
075 0.05 12726 + 1638 15150 + 1950 DOt evaluated
0 5044 + 65.0 776.0 + 100.0
P 12 0.05 a92+ 618 10A0E B0 ol es0
0 3636+ 468 1212+ 156
0.75 0.05 354+ 445 1151+ 148 ot evaluated
Total 0 6790 + 875 \ evaluated 970.0 + 125.0
(m=1kg) 0.05 6936+ 8o4 1Ot cvad 9894 + 1275
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Table 4. The annual effective dose equivalent(uSv) due to the inhalation of *”Rn and its daughters

based on three different dosimetric lung models.

. Breathing Unattached Annual effective dose equivalent(uSv)**
Nuclide* 3., -1 .
rate(m’-h™ %) fraction(f,) J—E model J—B model ICRP model
12 0 9462 + 985 6526 + 743 938.1+ 894
RnD 0.05 1282.3 + 141.7 17946 + 2210 11257 + 1125
075 0 560.0 + 56.0 458.7 + 529 not evaluated
‘ 0.05 6803+ 714 6854+ 822 ot evaluate
Rn 505+ 210
12 0 996.7 + 100.7 7031+ 772 988.6 + 91.8
Total ’ 0.05 1332.8 + 143.2 1845.1 + 222.0 1176.2 + 1144
0 6111+ 598 509.2 + 569
0.75 - -
0.05 7308+ 744 7359+ sag  [ob evaluated

* RnD : %Rp daughters
Rn : ??Rn
* % Effective dose equivalent
Hg = WygHpg + WpHp

where Wpp, Wp ! weighting factor of T-B and P region; 0.06, 0.06

Hrg, Hp : Effective dose of T-B and P region
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