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1. Introduction

Exposure, takes place every day from natural and artificial sources, but the highest dose is related to normal
radiation, which most of it is related to radon exposure. According to the World Health Organization reports,
radon after smoking is considered as the second leading cause of lung cancer in the community (Salgado, 2015)
(Wheeler, 2012). Ramsar is known as the riskiest place in the world in natural gas radon exposure. Given that,
many people in their life or work, such as researchers, miners, hospitals, government offices, schools are
exposed to the radioactive material, the feasibility of using available and affordable materials as an adsorbent
of radon gas can play an important role in increasing public health (Yousefi, 2014). The objective aim of this
study is investigating of various factors affecting radon reduction with montmorillonite in areas with high
natural radiation. Effects of weight, adsorbent particle size, humidity, comparison of different materials to
reduce radon were considered as other aims of this research.

2. Analysis method
2.1. Materials and methods

In this study, the soil of Talesh in Ramsar area was used. The tested soil in Plexiglas boxes with dimensions
of 15 cm by 15 cm and a height of 6 inches were cast. The tested soil was poured into a Plexiglas box with
dimensions of 15 cm by 15 cm and a height of 6 inches (Fig. 1). Experiments are performed using the active
measurement method by PRASSI and using soil of the Talesh in our County. The effect of different amounts of
weight, change in the size of montmorillonite, humidity as well as comparison of different materials with radon
concentrations were investigated. According to Gamma spectroscopy experiments, the distribution of X-ray,
Surface Area and Porosity Analyzer and Non-parametric statistical test also were used for data analysis.

2.2. Results

The effect of two different sizes during the use of different weight rates of 2, 5 and 20 grams of Nano-
montmorillonite and Micro-montmorillonite were compared (Fig. 2). 2 g of Nano-montmorillonite powder was
distributed on filter paper and then was repeated on four separate stages with different humidity of 0.5%, 2%,
9% and 34% in the tests environment, optimal humidity in this study has been lower than 10 percent, also at
humidity of 20 to 35%, a very small decrease was observed (Fig. 3). To examine the effect of different materials
in levels of radon, a surface layer of concrete, kaolin, Micro-montmorillonite, silica gel, granules activated
carbon, polyethylene plastic were examined separately and their effects were studied with Nano-
montmorillonite. Results were compared with respect percent reduction in radon concentration (Fig. 4). By
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increasing the amount of montmorillonite, and reducing the ambient humidity, radon concentration decreased.
Results of Stephen Brunauer, paul hug Emmet, Edward Teller (BET) showed that the cavity diameter in Micro-
montmorillonite was greater than Nano-montmorillonite, therefore, Micro-montmorillonite showed better
performance in reducing radon (Karunakara, 2015). Based on the properties, the effect of the materials on the
concentration of radon have been different, the maximum reduction in polyethylene has been 88 percent. The
maximum radon reduction according to an average porosity of the adsorbent in both size of montmorillonite
was about 56 percent, where it reached saturation (Fig. 5). Statistical tests showed that there is a significant
difference between the different variables of Nano-montmorillonite weight, change in the material size,
humidity, different materials with radon concentrations.

3. Conclusion

This adsorbent was affordable, sensitive to humidity and in environments with low humidity and close to
saturation had more effective performance. Micro-montmorillonite had more efficiency than Nano-
montmorillonite. Porosity is an important factor in adsorption. Montmorillonite has a small amount of
radioactive material. Montmorillonite is a molecular substance SEO (0.3 to 2 nm in diameter), which has
different Specific surface area depending on its type. By increasing the amount of montmorillonite, the
percentage of reduction in radon became more until it is saturated. Size of Montmorillonite is effective in
reducing radon. Nano-montmorillonite has a higher porosity, while Micro-montmorillonite has larger holes
diameter, so in the soil environment, Micro-montmorillonite is more effective than Nano-montmorillonite. The
maximum reduction of radon, according to the average porosity of the adsorbent, in both size of
montmorillonite was about 56 percent, where it reached saturation. In examining the effect of different
materials, they had different impact on the radon concentration according to their features. Statistical analysis
results indicated that there was significant difference between different weighted variables of Nano-
montmorillonite, change in montmorillonite size, humidity and various materials with radon concentration.
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