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INTRODUCTION

Radon is a radioactive gas,
named after its most stable &S
isotope 222Rn.

(T, = 3,8 days)

Other radon

iIsotopes found in i
nature: l/

« 220Rn (thoron) /ﬁ’
*2Rn (actinon) &




TINON

AAPC

How Radon
Gets into Your
Home

Radon is the second leading
cause of lung cancer in the U.S.

RADON ENTRY ROUTES INTO A DWELLING

ps in
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Cavities and cracks
inside walls
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Private wells and
groundwater supplies

Radon in soil

/? Radon in soil /’\

hRadon in bedrock
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Cracks in solid floors

Radon in groundwater

HPB-99/2009 (Russian safety standards): the limit is 200 Bg/m3 °
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ﬂAP ol % AIM AND OBJECTIVES OF THE STUDY

Aim:

To study the processes of radon formation in materials and environments

Objectives:

* To carry out long-term monitoring of radon volumetric activity in the Educational
Laboratory of Nuclear Processes at SPbU (former Cyclotron Laboratory)

* To establish the influence of environmental parameters on indoor radon
concentration



AAPG): METHODS

Sampling
Four locations in the Educational Laboratory of Nuclear Processes (former Cyclotron
Laboratory) were selected for air sampling:
- first floor of the building
- third floor of the building
- sampler Ne1 (near sampler) — located in the basement of the Cyclotron pump room
- sampler Ne2 (far sampler) — located in the basement of the Cyclotron pump room

Diagrams of experimental setups:
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METHODS

Radon measurement device

The measurements were carried

out for a year and a half
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AAPG): METHODS

Cooling and mounting system for a high-purity germanium detector

Venrtical Cryostat

Three 2-In. Socket

i / Head Screws

Retalning Coller

Locking Collar

Three 5/64-In.-Drlve
Allen Set Screws

Filt Collar

Three Standoff Sleeves

Cooling Rod

GEM Series, HPGe (High-Purity Germanium)
Coaxial Detector System https://www.ortec-
online.com 7
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AAPG): RESULTS
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AAPC

Volumetric activity as a function of temperature: = third floor
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GQAPGC): RESULTS

Volumetric activity as a function of humidity: A
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RESULTS

= third floor
e Ssampler Ne2

Volumetric activity as a function of pressure:
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AAPG): RESULTS

Volumetric activity as a function of temperature
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AAPC

CINON

RESULTS

Volumetric activity as a function of humidity
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AAPG): RESULTS

Radon volumetric activity (Bg/m?)

Volumetric activity as a function of pressure
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ﬂAP ol % RADON IN ENERGY EFFICIENT BUILDINGS

An energy efficient building is a building designed in such a way as to minimize
energy consumption

Building type Mean volumetric
activity, Bg/m3

Panel and brick houses
from 1970s-1990s 21
(more than 5 floors)

Houses from

1930s-1960s 33
(2-5 floors)
Energy efficient houses 49

built after 2000

Radon concentration in conventional and new energy
efficient multi-storey apartment houses: results of survey in
four Russian cities: Nature, 2020.
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AAP®)!

Primorsky district, year of commissioning is 2023. 10th floor. Cast-in-Place concrete
wall systems.

RESULTS

Living room

Kitchen

Bathroom

VA, Bg/m3

144+15

141114

147+16

Krasnoselsky district, year of commissioning is 1998. 1st floor. Panel building.

Living room

Kitchen

Bedroom

Kid’s room

VA, Bg/m3

47+9

3918

3417

4118

Primorsky district, year of commissioning is 1979. 5th floor. Panel building.

Living Kitchen Bedroom | Kid’s room | Bathroom
room
VA, Bg/m3 357 1243 1415 1814 1012
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AAPG): RESULTS

Gamma spectra of the swabs taken from the inner surface of the sampler

Energy and *
. : - ©= 214Pb .
efﬁmency calibration - 214Bi 19.08.2024
was carried out wE
using a 1°2Eu source - | Lm
| . ‘ uuu re—m
09.09.2024
MY .
12.11.2024
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AAPC

CINON

RESULTS

Activity of radon decay products

The deposition
process of radon
decay products in

the samplers is

stationary

|sotope Activity, Bq
214pp 14+3
214pp 31+4
214Bj 71+£12
|sotope Activity, Bq
214pPp 4616
214pp 4615
214Bj 199+21
|sotope Activity, Bq
214pp 22+4
214pp 20+3
214Bj 71+12

J |

Three weeks
= petween
measurements

More than two
months
between
measurements
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CONCLUSION

AAPC

CINON

- There are seasonal fluctuations in the volumetric activity of radon.

« Radon volumetric activity increases as temperature and humidity increase.
« Radon volumetric activity decreases as atmospheric pressure increases.

* Radon tends to accumulate more in energy efficient buildings.

« The deposition process of radon decay products in the samplers is
stationary.
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Thank you for your attention!
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Rn (pCi/L)

July 2003 to July 2005

https://www.sltrib.com

21



