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Study of Radionuclide Inventories and Radon Exhalation Rate in

Building Materials in Ramsar
Elham Bavarnegin

Abstract:

The main natural contributors to public exposures are “*Ra, ***Th and *’K contents in soil
and building materials. Ramsar, an Iranian northern city in Mazandaran Province has some
high background radiation areas due to the presence of considerable amount of **Ra brought
up to the surface by numerous hot springs and relatively high ***Th contents in rocks. Many
residents of these areas have used local stone as a convenient building material. ***Rn,
progeny of **°Ra, is the most important source of public exposure, so determination of its
exhalation rate from building materials is crucial from the radiation protection point of view.
The same is true for 226Ra, 232Th and *K inventories.

This study was carried out with the aim of quantifying the inventories of natural
radionuclides and to measure radon exhalation rate in commonly used building materials in
Ramsar. The specific activities were determined by a gamma spectrometry system using a
hyper pure germanium detector. Radon exhalation rate has been measured using Alpha-guard
radon gas analyzer. Measured **°Ra, ***Th and *°K inventories are in the range of below
MDA(1.4 Bq-kg™") to 86400 Bq-kg"', <MDA(3.04 Bq-kg") to 187 Bq-kg" and <MDA(28.3
Bq-kg") to 1350 Bq-kg", respectively. The range of radon exhalation rate is from below
LLD(0.01 Bq'm™>h™)to 384 Bq'm™-h" with a mean value 0of26.8 + 13.5 Bq'm™"h™" rate.
Keywords: Natural radionuclides, building materials, radon exhalation, ***Rn measurement
by active technique, gamma spectrometry, Ramsar high natural radiation area.
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