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Abstract: In order to optimize the measurement conditions of *’Fe by liquid scintillation
counting, the effect of three kinds of commercial scintillation cocktail and two efficiency
correction methods on LSC measurements of *Fe was tested. Configuration of *Fe samples
with the same matrix as after radiochemical treatment for measurement, Ultima Gold AB has
the highest sample loading among the three kinds of scintillation cocktail; the counting
efficiency of Ultima Gold LLT is the highest and the MDA is the lowest under different
miscibility ratios, and the maximum detection efficiency of Ultima Gold LLT is 49. 1% when
the miscibility ratio is 1 : 4, while the MDA is 0.12 Bq. If the sample uses scintillation
cocktail different from the quenched standard source, it will have an impact on the accuracy

of the results, with an absolute value of maximum average relative deviation is 3.55%
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between the measured and expected values under experimental conditions. Comparing the

two quenching calibration methods of tSIE and TDCR, the TDCR method can eliminate the

influence caused by the simultaneous presence of color and chemical quenching on the **Fe

LSC measurement results, and is a more accurate method for measuring **Fe. The relative

deviations between the measured and expected values obtained from the color and chemical

quenching calibration curves are —0.35% to 0.40% and —0.91% to —0.16% , respectively,

as verified by the spiked samples.
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Table 1 Maximum sample loading

for different scintillation cocktail

Ry View /! Viemw.ma/  BKFEA

mL mL B/ %
Ultima Gold LLT 3.5 7.1 33
Ultima Gold AB 3.5 3.5 50
Optiphase Hisafe 3 3.5 7.0 33
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Table 2 Detection efficiency and MDA of **Fe samples

in three scintillation cocktail at different miscibility ratios

Ultima Gold LLT

Ultima Gold AB Optiphase Hisafe 3

Vigan * Vs

/% MDA /Bq e/ % MDA /Bq e/% MDA/Bq
1:2 38.7 0.16 38.3 0.18 33.0 0.18
1:3 47.0 0.13 47.0 0.14 41.0 0.15
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Table 3 Measurement results of * Fe samples in three scintillation cocktail

%5 1 BETURE/Bg T B 4 {E /By FEXS R 22 / %0 SRR 22/ 04

Ultima Gold LLT-1 49.03 48.78 —0.51 —0.22
Ultima Gold LLT-2 49. 74 49. 29 —0.91

Ultima Gold LLT-3 49.59 49. 96 0.75

Ultima Gold AB-1 49.79 48. 84 —1.90 —2.92

Ultima Gold AB-2 49.79 48.02 —3.55

Ultima Gold AB-3 49. 79 48. 14 —3.31
Optiphase Hisafe 3-1 49. 94 49. 10 —1.69
Optiphase Hisafe 3-2 49. 84 48.93 —1.81 —2.03
Optiphase Hisafe 3-3 50. 19 48. 88 —2.60
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Fig.1 Colour and chemical quenching correction curves measured

by tSIE(a) and TDCR(b) quenching correction methods
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Table 4 Measurement results of * Fe spiked samples corrected for quenching by tSIE method

\ 6 K R 1E 4% 2 VK B IE 4%
h ¥ 1 U/ Ba —__— —
3 e 0 (/B R 2 /% 356 R/ Bg IR 2 /%
S1 18.13 18.78 3.61 18.18 0. 30
S2 26. 88 25.97 —3.37 25.53 —5.01

S3 35. 80 33.12 —7.50 32.93 —8.02
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Table 5 Measurement results of * Fe spiked samples corrected for quenching by TDCR method

B0 Y IR IE i £ P25 R AL IE 2%
%5 i BE U/ Ba
i WA/ Bg HHXS i 22 / 6 1 B2 4/ Bq X i 22 / 6
S1 18. 14 18.21 0. 40 18.11 —0.16
S2 26. 89 26.79 —0.35 26. 65 —0.91
S3 35. 82 35.91 0.29 35.71 —0.31
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