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A gamma-ray peak of 2°Ra (186.2 keV) overlaps with one of 25U (185.7 keV) in a gamma-ray spectrometry system. Though
reference peaks of 25U can be used to correct the peak interference of 2°U in the analysis of ?’Ra, this requires a complicated
calculation process and a high limit of quantitation. On the other hand, evaluating *Ra using the correction constant in the
overlapped peak can make a rapid measurement of **Ra without the complicated calculation process as well as overcome the
disadvantage in the indirect measurement of >'“Bi, which means the confinement of ’Rn gas in a sample container and a time
period to recover the secular equilibrium. About 93 samples with 6 species for raw-materials and by-products were prepared to
evaluate the activity of *Ra using the correction constant. The results were compared with the activity of >'“Bi, which means
the indirect measurement of *°Ra, to validate the method of the direct measurement of **Ra using the correction constant. The
difference between the direct and indirect measurement of 2°Ra was generally below about + 20%. However, in the case of
the phospho gypsum, a large error of about 50% was found in the comparison results, which indicates the disequilibrium be-
tween 28U and **°Ra in the materials. Application results of the contribution ratio of >°Ra were below about + 10% . The direct
measurement of °Ra using the correction constant can be an effective method for its rapid measurement of raw materials and
by-products because the activity of *°Ra can be produced with a simple calculation without the consideration of the integrity

of a sample container and the time period to recover the secular equilibrium.
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Table 1. SRM samples to evaluate the validity for the direct measure-
ment method of ?Ra using the correction constant

No. Description

278 Obsidian rock
2709a Trace elements in coal
1646a Estuarine sediment

694 Phosphate rock, Western
2710a Montana I soil

2782 Industrial sludge

2702 Inorganics in marine sediment

Fig. 1. Sample preparation of raw materials and by-products.
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Fig. 2. The comparison of activity of 2*U and *“Pb, 2'“Bi, *’Ra using the
correction constant.
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Fig. 3. Correlation between the direct and indirect measurement using
the correction constant of °Ra and analysis of >*Bi, respectively.
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Fig. 4. Activity ratio between the indirect and direct measurement of *Ra : zr-realted(a), bauxite (b), phosphate rock(c), steeler’s dust(d),
phospho gypsum(e), coal ash(f).
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Fig. 5. The process of fertilizer production from phosphate rock.

Table 2. Correction constant of *Ra by the material

materials max min mean + uncert.
Bauxite 0.557 0.485 0.520 +0.030
Phosphate rock 0.562 0.465 0.510+0.030
Steeler’s Dust 0.581 0.441 0.490 + 0.040
Phospho gypsum 0.853 0.684 0.790 £ 0.050
Coal ash 0.522 0.486 0.510+0.010
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St 78-g-ell & U

o
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Fig. 6. Application results of the contribution ratio of *’Ra by the material : bauxite (a), phosphate rock(b), steeler’s dust(c),
phospho gypsum(d), coal ash(e).
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