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Abstract 

The probability of a photon interacting in a particular way with a given material, per unit path 

length, is usually called the linear attenuation coefficient (μ), and it is of great importance in 

radiation shielding. Plates of barite concrete with different thickness were fabricated in order to 

determining their mass attenuation coefficients at different energies. The plates were irradiated with 

ISO X-ray beams (N60, N80, N110 and N150), generated by Pantak HF320 X-ray equipment, at the 

IPEN laboratory. The mass attenuation coefficients of barite concrete have been measured using X-

ray attenuation for different thicknesses of barite concrete qualities of the ISO. The attenuator 

material issued from different regions of Brazil. The experimental procedure in this research was 

validated by comparison between the experimental measurements of mass attenuation coefficients 

and coefficients determined by the same atomic composition, using as a tool to XCOM. The highest 

value of (μ/ρ) found experimentally was in the energy of 48 keV, in ISO 60 N quality, being 

1.32(±0.49) for purple barite; 1.47(±0.41) for white barite and 1.75(±0.41) for cream barite. The 

determination of the chemical composition of the barite samples was of fundamental importance for 

the characterization of these materials. It can be seen that both calculated and measured data for the 

linear attenuation coefficients increase with the increasing materials density, as it is expected. It can 

be concluded that the photon attenuation coefficients depends on the photon energy and the materials 

density is the main contribution to the photon attenuation coefficients, which is important for 

radiation shielding. 
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Introduction 

Concrete which contains water, cement and aggregate, is widely used in building 

constructions such as medical hospitals. The acknowledgement of the characteristics of 

attenuation of barite is fundamental, from the radioprotection point of view to the 

viabilisation, the design and the execution of projects of ionizing radiation shielding in 

radioactive facilities. Planning the appropriate shielding for nuclear centers depends on 

several factors such as the type of radiation, energy and cost. Mostly high atomic 

number and high density materials are used for this purpose; but the latter are costly, 

hence their use is limited. The use of ionizing radiation in medical and dental diagnosis 

is supervised by the sanitation department in both municipal and state levels, in 

accordance to rules established by the National Agency of Sanitary Supervision in 

Brazil - ANVISA. Moreover, The Ministry of Labour and Employment also inspects the 
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