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Gamma Spectrum Analysis of IAEA International Intercomparison Samples

WU Yun-feng., DU Jin-zhou, HUANG De-kun, ZHANG Jing
State Key Laboratory of Estuarine and Coastal Research, East China Normal University, Shanghai 200062, China

Abstract: In 2006, the international intercomparision of gamma-radionuclides was conducted by
ultra-low background HPGe y-spectrometer systems in our lab. According to IAEA’s rules,
activities of **Mn, *Co, *Zn, **Cs, "' Cs, *' Am, " Cd, and *°Pb in soil and water, and K,
Y7Cs in grass have to be measured. The activies of these radionuclides were performed by Genie
2000 for y-spectra analysis and by L.abSOCS for efficiency calibration. Our laboratory obtained
excellent scores with 89% for acceptable and 0 for not acceptable. The percentage of acceptable
is obviously higher than average value 64% in all the participant labs, while those of not ac-
ceptable are lower than average 29%.
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Table 1 Properties of measured samples

(Samples) m/g (Thickness) /mm (Moisture) /%
(Soil) 174.65 52.4 2.28
(Grass) 72.12 51.3 12.61
(Water) 178. 90 46.0
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Table 2 Peak energy and decay-branch ratio of measured nulides, LAP and MAB

LAP (MAB)/%

(Nuclides) (Energy peak) /keV (Branch ratio) /% (Soil) (Grass) (Water)
WK 1 460. 81 10. 67 - 15 -
> Mn 834. 83 99. 98 15 - 10
5 Co 1173.24 99. 90 15 - 10
1332.50 99. 98
%57Zn 115.55 50. 70 15 - 10
109Cd 88.03 3.61 20 - 15
134 Cs 604. 69 97.6 15 - 10
795. 84 85.4

137Cs 661.70 85.21 15 15 10
210ph 46.53 4.25 25 - 25
21 Am 59.53 35.90 20 - 15
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Table 3 Effects of sample position on the radioactivity

a/C Bq kg™ 1)

(Position of sampling) 157 Cg 153 By 152 Ey
(Central position) 829.8436.5 1 089.2+66.0 1236.1429.1
5 mm(5 mm from center) 819.7436.1 1043.5£63.3 1197.0428.4

15 mm(15 mm from center) 794.9135.0 1025.5£62.2 1169.14+27.7
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Table 4 Chemical components of supposted soils
w/ %
(Samples) . . .. .

H O N C S Si Fe Al Mg Ca Mn Na K Ti
1(Soil 1) 2.2 57.5 - 8.5 - 26.2 5.6 - - - - - - -
2(Soil 2) 1.1 55.8 - 1.2 - 31.6 3.1 - - - - - - -
3(Soil 3) 10.0 78.0 0.4 11.4 0.2 - - - - - - - - -
4(Soil 4) - 45,2 - - - 25.0 12.2 8.3 2.5 4.1 0.2 - 1.8 0.7
5(Soil 5) 0.4 49.6 - 2.1 - 27.4 4.0 7.1 1.6 4.2 - 0.8 2.4 0.3

(Sandy soiD) - 53.3 - - - 46.8 - - - - - - - -
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