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Abstract

In the measurement of gamma rays emitted from the nuclide in the radioactive waste drum,
to analyze the nuclide concentration accurately, it is necessary to use the proper calibration
standards and to correct for the attenuation of the gamma rays. Two drums having a different
density were used to analyze the nuclide concentration inside the drum in this study. After
carrying out the system calibration, we measured the gamma rays emitted from the standard
source inside the model drum with changing the distance between the drum and the detector.
The measured values were corrected with the three kinds of gamma attenuation correction
methode, as a results, the error was less than 10 % in the low density drum and less than 25 %
in the high density drum. The measured activity in the short distance was more accruable than in
the long distance. The transmission correction for the mass attenuation showed good results(very

low error) compared to the mean density and the differential peak correction method.
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Fig. 1. Radioactive waste assay system.
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Table 1. The ratio of the analyzed activity to the standard

activity in each model drum at the short distance.

Drum Correction method mBaAnalyzeiéSStandardwoo
Average density 0.851 0,840 1.048

Cork Differential peak 0.808 0,788 0.985
Transmission source | 1,045 0.906 1.085

Average density 0.829 0.666 0.803

Sand Differential peak 0,841 0.672 0,791
Transmission source | 1,316 0.943 1.033
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Table 2. The ratio of the analyzed activity to standard
activity in each model drum at the long distance.

Drum Correction method : J%am%gmdm&(b
Average density 0.647 0,674 0.844

Cork Differential peak 0.670 0.679 0.866
Transmission source | 0,783 0.768 0.927

Average density 0.638 0533 0.667

Sand Differential peak 0.578 0.5% 0.658
Transmission source 1,084 0,79 0.889
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Fig. 8. Mass attenuation coefficient for several mediums



Comparison of the Correction Methods for Gamma Ray Attenuation in -

o ey =2 ) i) Joe 2L otk A
© ojge dolmz, oleigt TARE A7) 9%
o} QUxbeubA 2olA wAEHs WALAR 7] B2 A
2 bAE 2Rt o] 2R SHE Ug B0
242 el dEY B4z 247 S1RaT olela
HEA E20] g3 APRAASE Tohd = &
Mo ol 43P B}, &, AR Lo B
A% =8 3, A =de =2 ) v
o) z2do] WA E, HE R, Fo, T4 SO T4
:ani AYRAASE To7) 98 EA 24 =
Zejdgdoz sged Bn, a8 Ay
J-xﬂE“%é«l 39, =3 Yo 2agEe Ao
gor fa, md S0 PAEEE yuY 22
2498 o) da it 7P3sHA Brhol
meh 2 AP AHS 2L wide =
AL Zodddoz A s ZaA =Y
Agsnl, m=de uae] 248 oldstas
73l v AP nA = gt & 4
Table 3. The ratio of the analyzed activity by means of

mass attenuation coefficient about wood to polyethylene
in the cork drum.

Ratio of the analyzed value by means of
Distance | Correction method (u) o (ﬁ_t)
P Jwood P Ipalyethylene
“Ba | "Cs | “co
Average density 0963 | 0938 | 098
70cm | Differential peak 0.955 0.939 0.949
Transmission source 1,053 0.996 0.99%0
Average density 0,936 0.928 0.942
9cm | Differential peak 0.984 0.952 0.961
Transmission source 1,033 0.9%4 0.989

Table 4. The ratio of the analyzed activity by means of
mass attenuation coefficient about wood to polyethylene
in the sand drum.

Ratio of the analyzed value by means of|
Distance | Correction method Har ) to ( Hae )
P Jeement P Isio,
*Ba YCs “Co
Average density 1.018 1,002 0.995
70cm | Differential peak 1.039 102 | 09%
Transmission source 1,027 1.007 0.998
Average density 1.019 1.002 0.994
90 cm Differential peak 1.067 1.032 1.017
Transmission source 1.029 1.006 0.998
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