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Shielding Properties of Metal Materials to Radionuclides
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(School of Environmental and Biological Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

ABSTRACT: The paper aims to research shielding properties of metal materials to the radionuclides so as to monitor and deal
with interference of shield which impacts on monitoring and identification of radionuclides during the nuclear terrorism and
nuclear emergency. Three types of metal with different thickness and materials were used as shield to detect the shielding effect
of them on the same radioactive source. It was found that metallic materials had strong shielding effects on the gamma spectrum
below 200 keV, especially for the low intensity ray which was almost impossible to be detected. The shielding performance of
the same kind of metal was proportional to the thickness. But sometimes the shielding effect of 4 mm aluminum cylinder was
inferior to that of 3 mm steel tube. Therefore, we should fully consider the effects of shield with different materials and different
sizes on the absorption of radiation in the actual scene of the radioactive nuclear detection and identification, thus to detect and
identify radionuclides rapidly. It is of special significance in monitoring nuclear terrorism and nuclear emergency.
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Table 1 Material and size of shield

G5 ME NEA/em SMEA/em F/em  BEJE/mm

FEUART RE 13 13.6 10 3
FEAR2 R 13 14.0 10 5
i3 48 13 13.8 10 4
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Fig.1 Shielding experiment results of HPGe detector gam-
ma spectrometer
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Fig.2 Shielding experiment results of LaBr3 detector gam-
ma spectrometer
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Fig.3 Shielding experiment results of CZT detector gamma
spectrometer
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