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Monte Carlo Simulation of Absorbed Dose for Determining the Optimal

Geometry of Cobalt-60 Gamma-ray Portable Irradiation System
Kabir, Mostafa; Etaati, Gholamreza*

Energy Engineering and Physics Department, Amirkabir University of Technology (Tehran Polytechnic)

Abstract:

Food Irradiation is one of the methods of preservation and decontamination. The harmful microorganisms
in foodstuffs are the cause of many diseases that are annihilated by radiation to an acceptable level. Small
or portable irradiation systems are being used today for sterilization at the place of production of food.
The radiation dose according to the international standards can vary from 0.2 kGy to 10 kGy. In this paper,
using the MCNPX Monte Carlo Code, the dosimetry calculations were carried out to determine the optimal
arrangement of cobalt-60 rod springs in a portable small-scale irradiation system. Geometries were
included 2.5, 5.0, 7.5, 10.10, 12.5, 15.0, and 17.5 kCi activities. Given the space limitations and geometry,
the time of exposure to food was calculated. The calculations showed that when six cobalt-60 pencil source
rod with 15.0 kCi activity in a regular hexagonal dual configuration could be the most ideal arrangement
for having the maximum allowable dosage for dry food.

Keywords: Food irradiation, Portable irradiation facility, Dosimetry, Monte Carlo simulation, Co-60
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