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Effect of Don Muang Tollway to Concentrations
of Pb-214 and Bi-214 in Kasetsart University Atmosphere
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ABSTRACT

21%ph and 2'*Bi concentrations in the Don Muang Tollway atmosphere were measured using gamma
spectrometer. Air particles were collected on glass fiber filters by using a high volume jet air sampler for 3 hours.
The 540 air samples from six different locations in the Don Muang Tollway 2 times each for 3 months (7 Dec
1998-26 Feb 1999 and 1 Mar-21 May 1999) were monitored for gamma activities using a Hyper Pure Germanium
(HPGe) detector. The average concentrations of 214py and 2!4Bi were (2.283 £ 0.015) x 107! },lg/m3 and (2.683
+0.036) x 107! ug/m3, respectively. The concentration of 222Rn in secular equilibrium condition was also
calculated from the concentration of 214Pb, giving an average value (4.867 £ 0.032) X 10° ug/m3. which are
lower than the maximum values of the safety standards (1 X 108 },lg/m3 for 21Pb and 21Bi, 2 x 107 neg/ m’
for 222Rn). The result of this study showed that 21%p and 2'*Bi concentrations after building the Don Muang
Tollway were about 10 times higher than the former condition in 1990. This also corresponds with the properties
of the Earth atmosphere.

Key words : natural radioisotope, gamma spectrometry, atmosphere
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Table 1 Efficiency of HPGe detector at energy level of Pb-214 and Bi -214.
Isotope Half-life Energy Intensity Efficiency value error
name (min) (keV) (%) (count per second/Bq) (%)
Pb-214 26.8 351.920 36.60 2.14x 102 9.8
295.220 19.20 2.49 x 102 9.9
Bi-214 19.7 609.310 44.80 1.35x 102 9.4
1120.280 14.94 8.07 x 1073 7.3
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Table 2  214Pb and 2!“Bi concentrations in atmosphere at position 1.
(Winter season, 11-15, 1, 1999)

Date Time Pb -214 (ug/m3) Bi-214 (ug/m3)
11/1/99 06.30-09.30 (4.431 £0.219)x10°!1 (5.562 £ 0.596)x10-11
11/1/99 09.30-12.30 (3.378 £0.175)x10-11 (3.855 £ 0.384)x10-11
11/1/99 12.30-15.30 (3.357 £0.176)x10°!1 (3.621 £ 0.435)x10°!1
12/1/99 06.30-09.30 (4.357 £ 0.227)x10-11 (4.990 + 0.506)x10-11
12/1/99 09.30-12.30 (4.063 £0.210)x10-11 (4.982 £ 0.424)x10-11
12/1/99 12.30-15.30 (4.874 £0.254)x10°11 (5.146 £ 0.626)x10-!1
13/1/99 06.30-09.30 (5.906 + 0.305)x10-11 (6.855 £ 0.677)x10-11
13/1/99 09.30-12.30 (5.853 £0.303)x10-11 (7.112 £ 0.647)x10-11
13/1/99 12.30-15.30 (5.460 £ 0.282)x10-!1 (5.608 £ 0.665)x10-11
14/1/99 06.30-09.30 (5.591 £ 0.289)x10-!1 (6.461 £ 0.670)x10-!1
14/1/99 09.30-12.30 (5.355 £ 0.277)x10-11 (6.325 £ 0.588)x10-11
14/1/99 12.30-15.30 (5.158 £0.267)x10-!1 (6.189 £ 0.608)x10-!1
15/1/99 06.30-09.30 (4.580 + 0.238)x10-1! (5.282 + 0.564)x10-1!1
15/1/99 09.30-12.30 (2.756 £ 0.144)x10-11 (3.240 £ 0.291)x10-11

(raining)
15/1/99 12.30-15.30 (2.354 £0.125)x10-11 (2.329 £ 0.285)x10-11

Table 3  Average concentration of 214Pb and 214Bi in the atmosphere of 6 positions.

Position

Pb-214 (ug/m3)

Bi-214 (ug/m?)

AN L B W N =

(4.498 + 0.062)x10-!!
(3.183 £ 0.045)x10-!1
(0.909 + 0.016)x10-!!
(2.120 +£0.032)x10-!1
(1.708 + 0.026)x10-!!
(1.281 +0.025)x10-!1

(5.170 £ 0.141)x10!!
(3.648 £ 0.107)x10-!1
(1.122 + 0.042)x10-!!
(2.566 +0.071)x10-!1
(2.013 + 0.063)x10-!!
(1.578 +0.064)x10-11
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Figure 4 214Pb and 214Bi average concentrations in reference to each sample location.
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Figure 5 214Pb and 214Bi concentrations vs. sampling times at different 6 locations continued for 5 days.
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