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Radioanalytical method and measuring technique have been developed for the effective
analysis of large number of radioactive waste, in order to accumulate radioactivity data of
radioactive waste required to establish reasonable evaluation method of radioactive waste.
As one of the method, nondestructive measurement of gamma-ray emitting nuclides has
been studied and Multiple Gamma-ray Detection Instrument is newly constructed with 4
detection units consisting of Ge and BGO detectors. The counts coming from Compton
scattering were decreased by the combination of Ge and BGO detectors. This instrument
can detect multiple gamma-rays continuously emitted by cascade decay simultaneously and
determine nuclides with the combination of gamma-ray energy. This instrument was
applied to the detection of interested nuclides in radioactive waste sample, which contained
significant amount of Co-60, and detection limits of the interested gamma-ray emitting
nuclides were improved by a factor of 4 to 12 times than single gamma-ray spectrometer.
As for Nb-94, the radioactivity determined from measurements using Multiple Gamma-ray
Detection Instrument in this sample was agreed with that determined by radiochemical
analysis within 15%. It was confirmed that the instrument was useful for radioactivity

determination of gamma-ray emitting nuclides in radioactive waste.

Keywords: Radioactive Waste, Gamma-ray Emitting Nuclides, Multiple Gamma-ray,

Detection Instrument
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Std-1 Std-2
Co-60 365 72900
Nb-94 495 1001
Ag-108m 493 987
Ba-133 338 676
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R 2 HRBEREDOAEIZLS. ARREOIRILF—EBOKRHRR

Energy(keV) DL (Bq/g)
703 6.9
Nb-94
871 10
433 6.5
Ag-108m 614 8.7
722 10
Ba-133 365 7.0
121 7.2
344 12
778 44
Eu-152
964 65
1112 65
1408 17
184 5.2
280 17
Ho-166m
711 18
810 19

THROEZ, FEOKKRODBRERREL .,
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Energy(keV) DL (Ba/g)
Nb-94 703-871 1.6
614-433 1.2
Ag-108m
722-614 1.3
356-81 1.8
Ba-133 o
303-81 14
1408-122 1.5
964-122 8.0
Eu-152
1112-122 8.8
778-344 3.4
810-184 1.4
Ho-166m A
711-810 2.0

THROEZ, FEOKKRODBRERREL,
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DLy (Ba/g) DLg;,(Ba/g) DLy /DLsiq
Nb-94 1.6 10 1/6
Ag-108m 1.2 8.7 1/7
Ba-133 1.8 7.0 1/4
Eu-152 1.5 12 1/8
Ho-166m 1.4 17 1/12
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SEHUIREE HREEFE BAMEEEFEE
DLyu/Aco DLsin/Aco
Nb-94 9.1E-05 5.4E-04 1.5E-04
Ag-108m 6.7E-05 4.7E-04 7.1E-05
Ba-133 1.0E-04 3.8E-04 1.7E-04
Eu-152 8.6E-05 6.2E-04 1.8E-03
Ho-166m 8.0E-05 9.0E-04 4.7E-05

* SR E VIR OB TH D,
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