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Abstract

A measurement has been made for the radioactivities (or concentrations) of radon daughters,
i.e., RaA, RaB and RaC in airborne dust by means of single filtering method. This is to
evaluate the radioactivities in terms of Ci or WL (working level) from gross alpha counts
measured in the selected-time intervals after an air sample is taken from a membrane filter
paper with a mean pore size of 0.84m. This work involves determinations of standard
deviation in radioactivities, radioactive equilibrium factor and ratio.

It appears that a concentration of total radon daughters is 0.30~2.36pCi/! or 0.89Xx10 2~
6.57%10-3WL, depending on the Generally the highest concentration was
observed around nine o'clock in a day while the lowest value was obtained around seventeen
o’clock. Standard deviations based on counting statistics of RaA’s, RaB’s and RaC”s concent-
rations are +57.75%, +22.32% and =-31.29%, respectively. It is revealed that the radioactive
equilibrium factor is 0.322 while the radioactive equilibrium ratio is of pattern C;>C,>C; in
general. Here C,;, C, and Cs stand for concentrations of RaA,RaB and RaC, respectively.
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Table 1. Composition of WL at Radon Daughter
Equilibrium

’lnoetzglya Fraction of
(n VieV / total a
100pCiy [Cer8Y

Ultimate a|No. of
Nuclide |energy peratoms per
atom(MeV)100 pCi

RaA | 13.68 | 977 lo.135x10°|  0.10

RaB |  7.68 | 8585 0.659x10°|  0.52

ReC |  7.68 | 6,311 |0.485x10°|  0.38

RaC' | 7.68 | 8x107¢ 0 0.00
L279x10°|  1.00
=1.3x10°
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Fig. 1. Hourly variation of radon daughters’
concentrations in pCi/! averaged from
QOct. 27 to Oct. 31, 1980
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Table 2. Hourly Variations of Radon Daughters’ Concentrations Averaged from Oct. 27 to Oct. 31, 198G

|

Radon Daughters’ Concentration

O’ clock pCi/I(x10-%) WL(x10-%)
RaA \ RaB } RaC ‘ Total RaA [ RaB RaC Total

07 1 00 82.90 61.90 37.49 182.20 8.49 31,49 13.90 53.80
08 : 00 82.90 56.50 41.83 182.33 8.51 28.63 15.56 52,70
09 : 00 74,20 63.65 55. 25 191.30 7.62 32.25 20.60 60. 47
10: 00 41.76 37.10 34.50 113.36 8.37 18.83 12.86 40.06:
11: 00 28.88 29.17 16.31 74.47 7.56 14.83 8.36 30.75
12 2 00 23.80 16.22 15.18 55. 20 2.56 8.23 5.67 16.55
13 00 14.15 15.76 16.47 46.38 1.45 8.00 6.14 15. 59
14 : 00 21.36 17.26 14.84 53,46 2.19 7.78 5.67 15.64.
15: 00 18.12 14.70 10.58 4. 40 3.41 7.45 3.95 14.87
161 00 14,05 16.97 15.13 46.15 1.44 8.60 5. 64 15.68
17 : 00 13.41 17.90 8.48 39.70 1.38 9.06 3.16 13.60
181 00 35. 00 24.10 11.68 70.78 3.59 12.22 2.94 18.75
22 : 00 33,20 22.33 93,60 79.13 3.41 11.32 8.80 95.53
Average 37.21 30,28 23.17 90. 60 4.61 15. 27 8.71 28.76
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Table 3. Hourly Variations of Radon Daughters’ Concentrations Averaged from Oct. 27 to Oct. 31, 1980

248 4
WLH{rE-

Concentration, pCi/I(x10-2) \Standard Deviation(pCi/?7)

Equilibrium Ratio

O'clock ‘ Equilibriums
RaA| RaB| RaC | Total |RaA | RaB | RaC |RaA |RaB |Rac | F2tr ()
07:00 8290 6L90 37.40 182.20 0.3144 0.0991 0.10566 1  0.74  0.45 0.295
08:00  82.00 56.50 41.83 182.33 0.3054 0.0957 0.1018 1 = 0.68  0.50 0.290°
09:00 7420 63.65 55.25 191.30 0.2011 0.0912 0.0983 1  0.85 0.74 0.316:
10:00  41.76 37.10 34.50 113.36 0.2662 0.0830 0.0893 1  0.88  0.82 0. 353"
11:00  28.88 20.17 16.31 74.47 0.2017 0.0667 0.0704 1  1.01  0.56 0.412:
12:00  23.80 16.22 1518 55.20 0.1821 0.0560 0.0604 1  0.68  0.63 0. 299
13:00 1415 15.76 16.47 46.38 0.1737 0.0549 0.0604 1 111 116 0. 336
14:00  21.36 17.26 14.84 53.46 0.1809 0.0563 0.0605 1  0.80  0.69 0.202
15:00  18.12 1470 10.58 44.40 0.1607 0.0504 0.0539 1  0.81  0.55 0.333
16:00  14.05 16.97 15.13 46.15 0.1758 0.0557 0.0596 1  1.20 1.07 0.339
17:00  13.41 17.90 848 30.70 0.1458 0.0462 0.0501 1  1.33  0.63 0.342
18:00  35.00 2410 11.68 70.78 0.1772 0.0568 0.0599 1  0.68  0.33 0. 264
22:00  33.20 22.33 23.60 79.13 0.2195 0.0672 0.0728 1  0.67 0.71 0.322°
Average 37.21 30.28 23.17  90.60 0.2149 0.0676 0.0725 1  0.88 ° 0.68 0.322
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Fig. 2. Hourly variation of radon daughters’
concentrations in WL averaged from Oct.
27 to Oct. 31. 1980
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