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It is known that the largest contribution to the effective dose (about 70%) is made 

by man-made sources of natural origin. Among them, ionizing irradiation of natural 

radionuclides (PRN) in building materials of enclosing structures and in soils under 

buildings are dominant. Since the impact of ionizing sources of construction production 

is exposed to almost the entire population, special attention is paid to the issue of 

radiation safety of building materials and construction sites [1]. 

Radiation control and assessment is an integral part of quality control of 

construction products in Ukraine. It ensures reliability, as well as proper compliance 

with sanitary and hygienic standards in buildings and structures during their operation 

and at the design stage. 

All building materials of Ukraine are divided according to radioactivity into three 

classes, for each of which the areas of possible use in construction are defined [2, 3]. 

The system of radiation control of construction production includes: regulated 

radiation parameters at each stage of construction production and their permissible 

values, organization and control. 

Radiation control covers all stages of the technological cycle of construction, 

namely: extraction of construction raw materials and materials; manufacture of 

construction products and structures; construction of buildings and structures; zero 

stage of works - laying the foundation and foundation of the building on the territory 

allocated for construction; execution of construction and installation works on 

construction of the building and finishing works [1]. 

Today, more than 50% of all building materials on the domestic market cannot be 

called safe for health. Therefore, using quartz-feldspar raw materials in the ceramic 

industry [4] and as the main component in the production of building materials, it is 

necessary to determine the content of natural radionuclides. This will allow at the 

design stage to establish the level of their safety and determine their use in construction. 

In order to conduct input radiation control and study the radiation properties of 

quartz feldspar raw materials of Ukraine, the radiation properties of domestic natural 

raw materials were experimentally studied. Studies of the radiation properties of 

natural raw materials were performed using gamma spectrometric analysis. The 

radiation properties of the following quartz-feldspar rocks were studied: pegmatite of 
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the Lozuvatskoye deposit, as well as Anadolian and Kremenovsky granites, which are 

located within the Azov crystalline massif. 

For comparative assessment of radioactivity of natural raw materials, the indicator 

of effective specific activity (Aef) is used. The values of this indicator for the 

experimental quartz feldspar materials were calculated by the equation: 

13413740232226. 874,031,0085,031,1   CsCsKThRaef AAAAAA ,      

where ARa-226, ATh-232, Ak-40, Acs-137, Acs-134, (Bk ∙ kg -1) – specific activities 226Ra, 
232Th, 40К, 137Cs, 134Cs; 1,31, 0, 085, 0,31 та 0,874 – coefficients for 232Th, 40К, 137Cs, 
134Cs respectively in relation to 226Ra. 

Analysis of experimental data revealed that the highest specific activity of 232Th 

(ATh) is characterized by granite of the Anadolian deposit, while Lozuvatsky pegmatite 

has a higher specific activity of 40K (AК) and 226Ra (ARa). Flint granite is distinguished 

by the presence of the radionuclide 137Cs (ACs) and the absence of 226Ra (ARa). 

It is established that quartz-feldspar materials in terms of radiation safety belong to 

class 1, for which the indicator of effective specific activity Aef ≤ 370 Bq · kg-1 [2]. 

The ecological safety of the experimental quartz-feldspar rocks has been 

experimentally confirmed: the amount of natural radionuclides in them does not exceed 

the permissible norm. Thus, they can be used in the construction industry without 

restrictions (Aef ≤ 370 Bq / kg) and without any significant radiological threat to the 

population. 
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