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Abstract : In order to explore the internal mechanism of radon exhalation from uranium tail-
ings, the uranium tailings are taken as the research object, and the vibrational radon exha-

lation test is carried out in an open-loop form by using the controlled variable method ac-
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cording to the four factors of vibration frequency, amplitude, test temperature, and sample
moisture content. The results show that: vibration intensifies the exhalation of radon from
uranium tailings. The vibration frequency is accelerated, the uranium tailings become loo-
ser, the adsorbed radon is desorbed, and the particle cracks increase, which intensifies
the radon exhalation; When the amplitude is less than A, the vibration will lead to an in-
crease in the loosening of the uranium tailings pile, which is conducive to the escape of ra-
don atoms from the particle gap; When the amplitude is greater than A and less than 54,
the vibration causes the uranium tailings particles to rub repeatedly and become smoother,
making the particles more dense, filling the original airflow channel, and weakening the
radon exhalation; When the temperature rises under vibration, the pore pressure and con-
centration difference are formed inside and outside the uranium tailings particles, which
weaken the physical adsorption capacity of radon, reduce the solubility of radon in pore
water, increase the thermal movement of radon, and increase the exhalation of radon;
When the humidity is less than 15% , the pore water enhances the radon emission to be-
come the dominant, capturing more radon atoms. As the humidity increase, the exhalation
of radon increase; When the humidity is greater than 15% , the pore water hinders the dif-

fusion of radon and becomes the dominant one, which inhibits the precipitation of radon.

2022 46 H

As the humidity increases, the radon exhalation decreases.

key words ;radon exhalation ;uranium tailings ; vibration ; humidity
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Table 1 Experiment scheme
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Fig.1 Vibration radon release test device
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Fig.2 Cumulative radon concentration under
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different frequencies
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Fig.3 Average radon extraction rate under

different frequencies
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different amplitudes
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