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Ion pulse ionization chamber for online measurements of the radon activity concentration
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Abstract  [Background]| Radon and its daughters are seriously harmful to human respiratory organs. [Purpose]
This study aims to accurately measure the concentration of radon in ambient air by ion pulse ionization chamber for
online measurements. [Methods] Based on the principle that alpha rays emitted by radon and its daughters ionize air
molecules, a detection system based on ion pulse ionization chamber was developed to record the information of
single radioactive particles and accurately measure the concentration in the air. Double shielding structure to adopted
to suppress the noise effectively for the detector, and ionized data was obtained by ion pulse collection and
oscilloscope waveform sampling. The radon content in the air was measured in different locations, and the effective
signals and counts were obtained. [Results & Conclusions] The measurement results show that the full width at

half maximum (FWHM) of the ' Am alpha particle energy resolution is 17% under the detector's working voltage
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range of —400 to —1 200 V. The radon concentrations in the air measured at two campus sites in Lanzhou city are

(22.05+0.86) Bq'm* and (20.31+0.84) Bq-m, respectively, that conform to the provisions of GB/T 50325—2020 on

indoor radon concentration.
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Fig.1 Schematic diagram of pulse ionization chamber
structure
(a) Longitudinal section of ionization chamber, (b) Internal
structure of detector, (c) Electrode distribution on PCB
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Fig.2 Measurement system of pulse ionization chamber
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Fig.3 Output signal of pulse ionization chamber
(a) Original signal displayed by oscilloscope, (b) Signal
sampled by oscilloscope
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Table 1 Measurement of cosmic rays and other radioactive background by pulse ionization chamber

T A5 i K %7 Error
Test site Counting / 10 min Average count / 10 min o
6" 208 19 11 18 14 14 15.20 1.233
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Table 2 Measurement of radon concentration in online environment by pulse ionization chamber

I 5 i T ARG wZ%E  RnikE

Test site Counting / 10 min Average count Effective count  Error ¢ Rn concentration / Bq:m™
6"208 100 106 109 94 98 110 102.83 87.63 3.43 22.05+0.86

6"522 108 8 95 93 98 96 95.93 80.73 3.33 20.31+0.84
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