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Raidoactive strontium measurement in air dusts using solid-phase extraction
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On March 12, 2011, a large amount of radioactive nuclides (I-131,Cs-134,Cs-137,Sr-90,etc) have been released into the e
vironment by the nuclear accident at the Fukushima Daiichi Nuclear Power Station. There are many radioactivity measuremer
results of 1-131, Cs-134, Cs-137 and the other radio nuclides from air dust collected using high-volume air sampler by germa
nium semiconductor detector soon after the accident. Activity of these radioactive nuclides in air is important for estimation of
internal exposure. However, in these nuclides, some pure beta emitter nuclides have not been measurement sufficiently becau
of the difficult on chemical isolation for beta ray counting. Strontium-90 is considered one of the harmful radioactive nuclides.
Biological half-life of Sr-90 is about 50 years for accumulating in born and the high energy beta rays are emitted from Sr-90 and
its daughter nuclide Y-90. Therefore, measurement of Sr-90 is important for calculating exposure. We developed a new strontiur
isolation technique using solid-phase extraction for determination Sr-90 by liquid scintillation counter (LSC). The technique is
simply and quickly for isolating Sr with high-yield.

In this study, we used 3M Empdr& Strontium Rad Disk to extract strontium ion from acid solution. However, Pb2+ ion
is also extracted by the disk and Pb-210 interference in radioactive Sr identification. To separate Pb-210, cation exchange
used. 0.02 M EDTA solution can elute Sr ion from the disk. HNO3 was added to the EDTA solution and passed through cation
exchange column with 5% EDTA solution (pH5) to separate Pb. Strontium was eluted by (1+3) HCI. The time of chemical oper-
ation for this technique is 3-4 hours without acid treatment and the yield is about 90 %. To determine Sr-90, Cherenkov light of
Y-90 has been measured by LSC. With sequential measurement, the growth curve of Y-90 was described to determinate activi
of Sr-90.

We measured Sr-90 in air dust samples of Hitachi, Kawasaki and Osaka. The result of Hitachi is shown in Fig.1. In Hitachi,
the Sr-90 activity concentration in air is decreased with time and the ratio of Sr-90/Cs-137 is abaut i0possible that after
April, Sr-90 has been the same behavior of Cs-137. We will discuss about time variation of radionuclides activity of Sr-90 and
proportion of Sr-90 to Cs-137.

Sampling date  [**Sr Bg/m®  error % 2 By 0s Bg eror %
2011 /4.9 1:5E-03 2.5% 1 6GE-03 10.3%
20115418 3. TE04 2.4% 1 1E-03 10.3%
2011 /5,21 6 305 4 7% 3. TE-03 11 0%

Fiz1. The results of Hitachi air dust samples

1/1



