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Quenching Effect of Tritium Radioactivity in Water Samples Analysis
by Liquid Scintillation Counting Method
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Abstract: Quenching effect is always existed in the radioactivity measurements using liquid scintillation counting method and the
quenching level is different for almost every samples, which influences the measurement accuracy and precision. Therefore
quenching correction should be made in tritium radioactivity measurements for water samples when liquid scintillation method is
used. In this paper, the tritium external standard calibration method was used for the correction of quenching effect. Through the
experiments, the quenching calibration curve, namely the relationship between counting efficiency (E) and scintillation quenching
parameter SQP, E =0.0013SQP(E) -0.7076, was established. The calibration method has been applied to the liquid scintillation
measurements of tritium radioactivity in water samples with satisfactory results.
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Table 1  Factors, causes and types of quench effect
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Table 2 Parameters and measurement data of standard samples

e PREEEE OMAKER PR RIBR BKBH

A dpm m/g cpm E/% SQP(E)
1 173506. 415 8.000 33252.494 19.22% 717.11
2 3285.927 7.949 688. 899 21.00% 731.58
3 587. 445 1.421 165. 842 28.16% 783.19
4 2283.468 5.524 533.528 23.40% T47.54
5 256. 475 0.620 77.674 30.02% 796.07
6 149. 281 3.661 37.938 24.87% 760. 88
7 264. 620 6.489 56.683 21.14% 733.08
8 173506. 415 0 52079.507 30.10% 810.84
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Fig. 1 Standard quench calibration curve
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Table 3 Comparison of the sample’s radioactivity

B RO WRSE WRIRCE daPEeR. O
S m/'g SQP(E) E/% cpm dpm
17-22 7.921 731.13 24.29 7.37 3.83
17-22R 2.358 771.79 29.57 2.765 3.96
17-19 8.016 729.99 24.14 8.225 4.25
17-19R 5.507 748.28 26.52 6.089 4.17
17-10 7.900 732.99 24.53 7.752 4.00
17 -10R 6.960 737.08 25.06 7.191 4.12
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