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Radon/thoron exposure chamber

Chamber volume 32.7±0.7 L

Total volume 34.5±0.8 L

Activity range 8-560 Bq/L

Flux 0.9 lpm
222Rn Homogeneity >90%

220Rn Homogeneity > 80%

Layout of the radon/thoron exposure chamber.
The chamber is actually able to generate and 
control the radon, thoron and radon + thoron 

atmospheres.
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The gas diffused inside 
the bulb from a 226Ra 

Pylon source with nominal 
activity of 106.3 kBq

The bulb is measured 
with the HPGe detector

Radon Source

INMRI-ENEA 
reference

The reference source is obtained from a glass bulb of 33 cl containing radon gas. 

Traceability radon chain
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The gas diffused inside 
the bulb from a 226Ra 

Pylon source with nominal 
activity of 106.3 kBq

The bulb is measured 
with the HPGe detector

Radon Source

Traceability radon chain
The reference source is obtained from a glass bulb of 33 cl containing radon gas. 



Traceability thoron chain

For the measurements of thoron is essentially to have calibrated system of detection.
The methodology used for the development of a reference sample and a calibration 

chamber can be divided into three main phases.

Therefore, the activity measurement of 220Rn can be associated to a reference standard.
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Measurement of exhalated thoron from the source

 Measure, with germanium HpGe, the sealed source after 4 days.
This measure is used to check the balance in the series of 232Th and to estimate 

.   .  the activity of 212Pb equilibrium.

 Measure, with germanium HpGe, open source after 10 days.
This measure is used to estimate the activity of 212Pb in equilibrium with the thoron 

.   not emanated from the source.
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Radon and thoron mixed atmosphere
Radon SourceThoron Source

The chamber, is 
characterized for both radon 
and thoron, we produce 
standard mixed atmospheres, 
monitoring the specific 
activity of both isotopes at 
same time using the internal 
monitor.
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Radon and thoron mixed atmosphere

Efficiency values of the internal monitor for the 
considered polonium isotopes with (full labels) and 

without (empty labels) Tyvek® filter.

Efficiency values of the internal 
monitor for the considered polonium 

isotopes with Tyvek® filter.
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Radon and thoron mixed atmosphere

Efficiency values of the internal monitor for the 
considered polonium isotopes with and without 

Tyvek® filter.

Efficiency values of 
the internal monitor 
for the considered 
polonium isotopes 
with and without 

Tyvek® filter.



Radon and thoron mixed atmosphere



Mixed atmosphere for calibration purpose

Detector in the chamber before an exposition

External circuit

The chamber is used for 
the calibration of active 
and passive detector in 
the mixed atmosphere.

The detectors can be 
exposed directly inside 
the chamber or connected 
externally by a dedicated 
circuit. 



Conclusions

The methodology for the production of traceable standard radon has been implemented.

The standard atmospheres of radon has been realized and monitored by internal monitor
based on the electrostatic collection method.

The methodology for the characterization of thoron source has been implemented, and
different source has been realized.

The standard atmospheres of thoron and of radon + thoron has been realized and
monitored by internal monitor based on the electrostatic collection method.

 The exposure chamber can be used for the detector calibration in mixed atmosphere, in
order to investigate interferences radon/thoron and dependency from other parameters.

 The characterization of the thoron sources and of the exposure chamber in function of
environmental parameter are in program.



Thank you for your attention.


