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Abstract

Liquid scintillation process is conversion of the energy of radioactive decay into
photons. The conversion efficiency depends on the sample conditions such as existence
of a quencher and color of the sample. To determine the activity of an unknown sample
by using a ]iqilid scintillation counter, the conversion efficiency must be accurately
determined. The conversion efficiency for two liquid scintillation counters, which is
called a quench curve, was measured using two series of tritium standard samples.
Accurate quench curves for both counters were obtained. The quench curves differed
from each other because the ‘\e"r‘lergy window of tritium on multi-channel analyzers
differed. The characteristics of the quénch curves were essentially similar to each

counter systems. The quench curves indicated that the accuracy of counting decreased
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with strengthening of quenching for both liquid scintillation counters. On the other

hand, the quench curves were independent of the activity of tritium.
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Table 1. Specification of Liquid Scintillation Counter

Tri-Carb 2100TR LSC-LBS

Photo multiplier (PMT) for

) 2 tubes 3 tubes
couting
High tension for PMT HVR:3171,HVL2976 1533 V
Energy range 0-2000keV 0-2000keV

) 0.5 keV/ch, >200 keV

Energy resolution -0.5 keV/ch

0.05 keV/ch, <200 keV

Tritium channel ‘
o . 0-18.6 keV (39 channel) 20-99 channel (1-4.95 keV)
(Single nuclide)

Quench indicating parameter Transformed Spectral Index | External Standard Channels

(QIP) » of the External Standard Ration
External standard source %Ba R ' ¥Cs
Sample Temperature ambient 287K
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Table 2. Specification of Tritium Standard Sample

Sample A Sample B
Distributor Packard Aloka
Vial Size: 20 mi Size: 20 mi
10 vial /set 10 vial /set
Activity 271.9 kDPMMvial 302 kDPMWvial
Assay date 24, July, 1998 5, Nov, 1980
Uncertainty 1.6% -
Current activity 184.0 kDPM 75.9 kDPM
(half-life; 12.43y) 30, May, 2005 30, May, 2005
Traceability NIST SRM2947C —
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Fig. 1. Relationship between counting rate and
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