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Geant4 Simulation the Effect of Proton Production by Radon and Progeny
Alpha Particles on pH. Level in Water

Yassin Heydarizade, Sharareh Babamohammadi, Mohammad Raza Rezaie*
Department of Nuclear Engineering, Faculty of Sciences and Modern Technologies, Graduate University
of Advanced Technology,Y#Y\AAOY0f Kerman, Iran

Abstract:

The pH of water has a direct relevance with the number of protons in it. Due to alpha interaction
of Radon in water with hydrogen and oxygen nuclei, it is possible to produce protons and other
charged particles. In this research, first it has been tried to calculate the probability of proton
production due to alpha interaction of Radon and progeny with water using Geant4 toolkit. Then
using proton production probability was tried to obtain the amount of proton production by
1kBg/m? radon concentration in water. Finally using practical results, the relation between Radon
concentration and pH value is extracted. The results of simulation and practical test show that the
relation between pH changes and Radon concentration is ApH=0.0017C. There is more than 99%
agreement between the formulation and practical results. The presence of Radon in water
increases the base property due to the increase in pH value, which is a positive effect on human
health.
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Eaipha (MeV) %0 Y0 B0 ?2!INe ??Ne deuteron e- e+ gamma nheutron proton
5.49 4609 1 2 2 14219
6 6613 1 12 1 1 9 9 16229
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Number of Number of Probability of
Eaipra(MeV) protons Balance factor effective protons production
5.49 14219 1 14219 1.42x10*
6 16229 0.7 11360 1.13x10*
7.69 24641 0.3 7392 7.39x10°
Total number of protons: 33:71 3.31x10*
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