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Radioactivity Determination of Low Energy Beta-Nuclides by
Liquid Scintillation Spectrometer
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Abstract: In order to measure the radioactivity of pure beta-emitters, which are low energy,
low level and lack of their standard solutions, an efficiency calibration method was developed
by scaling the liquid scintillation spectrometer (LSA) with 6 low energy beta-nuclides. On
the base of this method, a three-dimension surface on nuclides’ average energy, quenching
index and determining efficiency was fitted. Various factors possibly influencing the meas-
urement of LSA were studied, such as scintillation fluids, quenched agents, medium, vials,
volumes and so on, and the optimum conditions for LSA were obtained.
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Table 1 Quenching agent volume in standard series
V(CCL) /L.
1% & (Nuclides)

1 2 3 4 5 6 7 8 9 10
SH 0 15 36 60 86 115 150 185 250 320
21 Py 0 15 36 60 86 115 150 185 250 320
16 Ry 0 17 42 70 110 150 190 225 260 320
63 Ni 0 17 42 70 110 150 190 225 270 320
151Sm 0 17 42 70 115 150 190 225 270 320
e 0 17 42 70 115 150 190 225 270 320
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Fig. 1

Water capacity(a) and acid resistance(b) of five kinds of cocktails

¢ LB —HA—UX—D,x—T



EF RS WOIN IR RE B A% B A 3 73

0 50 100
V(MR) /puL

0 20 40 60 80 100 120 140
V(Bb) /pL

B2 5 Ff N RR I BTLL A () R #E 0 (b) K R
Fig. 2 Red(a) and blue(b) resistance of five kinds of cocktails
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Fig. 4 Effects of quenching agent on

quenching-efficiency curves in cocktail L
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Fig. 10  Quenching-efficiency curves

of six kinds of nuclides
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