EVALUATION OF RADIATION SECURITY OF COAL-MINING AND THERMAL POWER WASTE PRODUCTS
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The problem of obtaining environmentally friendly materials is especially important when using waste products that concentrate natural radionuclides (NR), dangerous for human health and the environment. Such concentrators of NR also include waste from coal mining and thermal power industries. The purpose of the research is to determine the radionuclide composition of coal waste fractions and fuel ash and slag, and their compliance with the radiation safety standards of Ukraine. Gamma spectrometric analysis of slag was performed using a SEG-001 “AKP-S” scintillation gamma spectrometer with an error in measuring activity of 
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25 %. The measurement results were processes with the help of Akwin software.
The radiation hazard criterion for construction, technical materials, by-products and industrial wastes according to the norms of radiation safety of Ukraine is the effective specific activity of NR – Cef, which is defined as the weighted sum of the specific activities of radium-226 (CRa), thorium-232 (CTh) and potassium-40 (CK) according to the formula

Cef = CRa + 1.31CTh + 0.085CK, Bq/kg,
where 1.34 and 0.09 are respectively weighted coefficients for thorium-232 and potassium-40 relative to radium-226.

By the value of Cef<370 Bq/kg all wastes under study belong to the first class of radiation hazard and can be used in construction without restrictions.
The radionuclide composition of the samples under study has some peculiarities. When organics and carbon particles are burned out, NR concentrates in the remaining inorganic part. This applies to fuel ash and slag and burnt coal.

Fuel ash-slag. The values of Cef of the studied fractions of ash-slag are nearly the same. The values of the contributions of individual NR in Cef are close. Cef value of investigated ash-slag waste exceeds the average Cef for fuel slag (194 Bq/kg) and ash (204 Bq/kg) in the Community of Independent States (CIS)], but lower than the same value for ash- slag of the Prydneprovska hydro power plant (HPP) (366 Bq/kg) and Kryvorozhska  HPP (352 Bq/kg). The investigated ash and slag have an increased Cef compared with the average value for construction materials in Ukraine (106 Bq/kg) and the CIS (93 Bq/kg), however, the range of its variation is much narrower than for construction materials. The ash and slag fractions of the Slavianska TPP can be characterized by the content of individual NR. In order to reduce the ratio (%) of the maximum variation in the specific activities of individual NRs in ash-slag fractions from Сi of the average sample, the radionuclides can be arranged in a series: 226Ra > 40K > 232Th.

Coal-mining rocks. Coal-mining burnt rocks of Olkhovatska mine. A fraction >20 mm, is the most radiation- friendly. A fraction of <0.63 mm is characterized by the maximum value of Cef. The increase of Cef of rock particles with a size of <2.5 mm and especially <0.63 mm are associated with an increase in the specific activity of 226Ra. The study of the activity of individual fractions of the Olkhovatska mine burnt coal rock determines a number of decreases in the ratio (%) of the maximum dispersion of NR specific activities for ash-slag fractions from Сi of an average sample: 226Ra > 232Th > 40K.


Non-burnt coal-mining rocks have an organic component in their composition, hence the smaller values of Ci of individual NR and Cef. The contribution of NR to the summary activity of samples is different. The heap rock of Pavlohradska mine, for which the maximum contributions of 226Ra and 232Th to the summary activity are recorded, is the most dangerous in terms of the emanations of the 222Rn and 220Rn isotopes. Hence the need for radiation monitoring of heaps, pre-empting their development.
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