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1. HaykoBi 0CHOBU 3a6e3I1e4eHHs €KOJIOTiYHOI 6e3MeKM IIPYU MOBOPKEHHI 3 MaTepiajlaMu 3 BMiCTOM IIPUPOJIHUX
PazlioHyKIIiMIiB

2. Scientific bases of ensuring environmental safety when handling materials containing natural radionuclides

Pedepar:

1. Y puceprauiiiziil pob0Ti BUKJIAIEHO PE3YJIbTATH AOCJIIPKEHD, SIKi CIIPSIMOBaHI Ha 3a0€3[1€4Y€HHSI €KOJIOTIYHO]
Oe3neKky Npy NMOBOIPKEHHI 3 MaTepiaaMy 3 BMICTOM MPUPOJHUX PALiOHYKIIi/iB Ta TEXHOJIOTIN 3MEHIIEHHS
3a0pyJHEHHS pallioHyKJIiJaM1 HaBKOJIMIIHbOTO CEPEJOBUILA i SIK KBIHTECEHLLisl 1IbOro 3a0€3[1e4eHHs
PazlioeKOJIOTIYHOI 3aXMCTy HACEJIEHHS Ta JOBKiJIA B YKpaiHi. [IpoBeleHO KPUTUYHUI aHaJli3 iCHYI04O0l CUCTEMU i
MIPUHIUIIB pafialifiHoi 6e3reKy HaceJeHHs Ta HaBKOJIMIIHBOTO CepefoBuIIA ITPU NTOBOIKEHHI 3 MaTepiajaMu 3
BMICTOM IIPUPOJHUX PALiOHYKIIiNIB B YKpaiHi. 3ariporoHOBaHAa METOI0JIOTis OLiHKY 6e3MeKy HaceJIeHHS i
HaBKOJIMIIHBOTO CEPEJIOBHUIIA HA OCHOBI KpUTEPIiB pU3KKY [IOTEHLIHOTO ONPOMIHEHHSI B MiCLISIX BULOOYTKY i
nepepooKku MarepiasiB 3 BMiCTOM NPUPOJHUX PaliOHYKIIiJIiB, IKa BDaXOBY€ PO3POOJIEHY METOJMKY PO3PAXyHKY 7103
OTIPOMiHEHHS IIepCOHAaJy, POBITHUKIB Ta HACEJIEHHS Ta [I03BOJISIE MAKCHMAaJIbHO 3HU3UTHU Hebeaneuny airo PMIIIT Ha

HaCeJICHHS i HaBKOJIMIIHE cepenoBule. PO3IIsSHYTO IUTaHHS 3aCTOCYBaHHS ii 151 BU3HAYEHHS PiBHS OUUILEHHS Bif|



pagiauiiHoro 3a6pyAHeHHs OyiBesb i TepUTOPii KOJIMIIHBOTO YPaHOBOTO 00'eKTa. [JOCiI)KEHO BIIIUB AisIJIbHOCTI
ripHU4Y000yBHUX MiNIIPUEMCTB Ha 3a0pyIHEHHS HABKOJINITHHOTO CepeOBULIA TPUPOSHUMHU PALiOHYKITiIaMU.
BuBueHo npouecu copbliii pafioHy Ha akTUBOBaHE BYTiJJIsl Ta pO3p006JIEHO TOYHUH i IPOCTUI Y BUKOHAHHI METO[
BMMiPIOBAaHHS LIiJIBHICTI IOTOKY PalOHy 32 JOIIOMOTOIO 3alIpONIOHOBAHOTO [IPUCTPOIO 117151 €KCIIO3ULii COPOEHTY
(axTHBOBaHe BYTiJIs) HAa OBepxHi. OLIiHEHO BIUIMB €KCXaJIALil pafloHy Ha paflioaKTUBHE 3a0pYLHEHHS TEPUTOPIl Ta
IIpUMiIllleHb i 3aIIPOIIOHOBAHO HOPMATUB L1iJIbHOCTI IOTOKY PafIOHY 3 [IOBEPXHi TEPUTOPIi 17151 OyIiBHULITBA.
[TpoBeneno gocnigxkeHHs piBHiB EPOA pasoHy-222 B IpUMIllleHHSIX CTapOro ypaHOBUA00YBHOTO MiCTa, Ta
PEKOMEH0BAHO NIPOBOAUTU PEMOHTHI IIPOTUPALOHOBI 3aX041 Y IIPUMIIIEHHSIX, [I€ € IEPEBULLEHHS TrieHIYHOTO
pernameHTy y 100 Bk*M3 3BepTaiodu 0CcO6IMBY yBary Ha TEXHUYHI 3aCO0M 3MEHIIEHHS HaTXOIPKeHHS PaioHy B
IIPUMILEHHS BHACIIOK €KCXaJlaLii pafloHy 3 36MHOI [IOBEPXHi. Bu3HaveHi 3a1eXXHOCTI pafialliiHUX MTapaMmeTpiB
0e3MeKM B 3a/1i30pyIHUX LMIAXTax BiJl 3a0pyIHEHHS PYLHUKOBOTO MOBITPS PAlOHOM i IPUPOJHUMU PAiOHYKIIiZAMMU i
CcTBOpeHa Kyacuikaliis Takux maxT 3a piBHEM pajialiiiHOI 6e31eKy, sKa € OCHOBOIO 1111 CTBOPEHHS CUCTEMU
panialifHOro KOHTPOJIIO B UX WAaxTax; JociigkeHi CMpOBUHA i TEXHOJIOTIYHI BilXO4U 3 MiIBUIIEHUM BMiCTOM
IIPUPOJHUX PaLliOHYKJIiZIiB Ta pO3p00JieHi PiBHI 3BiIbHEHHS Bifl KOHTPOJIIO TBEPAUX CUITyYMX TEXHOJIOTIYHUX
BiIXO[IiB 3 MiABUIIIEHNM BMiCTOM IIPUPOJHUX panioHyKJIiaiB psaznis 238U, 235U ta 232Th. 3a pesyspraTamu
€KCIIEpMMEHTAJIbHUX IOCIIiI>)KeHb BUSIBIIEHO, 1[0 CIIOCTEPIraeThCs Mirpauis ypany 3a npodisieM peKyibTHBaLifiHOro
1mapy, 00yMoBJIeHa KaliJISIPHUM MiJHSTTSIM M0ro 3 BOJIOT0I0, a TAaKOX JOBEJEHO, 110 BUCOKE 3a0pyIHEHHS apy
ceuHLieM-210 Ta nosioHieM-210, gKi € MTpoAyKTaMU PO3MaAy pafoHy-222 MOSACHIOETLCS, B OCHOBHOMY, Fa30BUM
IIepeHocoM i posnaznom ioro B mapi. OGrpyHTyBaHA. METOMOJIOTIS Ta OCHOBHI IIapaMeTpu CUCTEMHU
PazioeKoJsIoriYyHOro MOHITOPUHTY HiANPHUEMCTB 3 BULOOYTKY Ta IepepobKy PyH Ta MaTepiaiB, 30araueHux
[IPUPOJHUMU PALliOHYKJIiIAMHU, Y SIKiil €IMHAM iHCTPYMEHTOM [JI51 OLiHKU PiBHA 3a6pYyIHEHHS Bif, MiIPpUeMCTBA
IPUMMAIOTLCS (POHOBI 3HAUEHHS BUBHAYEHUX [1APAMETPIB, OCKUJIBKY L€ €IUHUI KPUTEPIiil SIKOCTI AJ1s1 TAKUX
00'eKTiB; BCTaHOBJIEHO, 1II0 TPOMUCJIOBA AisJIbHICTh HA TEPUTOPII [IpYBeJIa o MOripIieHHs pafialiliHOro cTaHy Ta
noTpebye peadinitaniiinux 3axofiB. 3anpornoHosaHo Crpareriio peabisitalii TepUTOpii KOJIUIIHBOTO YPaHOBOTO
BrpobHuuTBa BO «IIpuaHinpoBchKuil XiMiuHMI 3aBO» Ta C(POPMYJILOBAHO OCHOBHI CTpaTerivHi i peabisiTanii i
PO3BUTKY LIbOTO TIPOMUCJIOBOTO MaljaHuMKa. HayKoBO OGI'PYHTOBAHO Ta yJOCKOHAJIEHO METOIUYHY Ta HOPMATHUBHY
6a3uy, sKi NiABUILYIOTh e(PeKTHBHICTh €KOJIOTIYHOI 6e3reKy Ha MifIIpUeMCTBAX, Je iCHye MOXKJINBICTb OIIPOMiHEHHS
[IEpCOHAJy Y/ HAaCEJIEHHS PalioaKTUBHUM MaTepiajoM MPUPOAHOro NOXOAKeHHs. KillouoBi cj10Ba: €KOJIOTiYHa
6e3neka, IpUPOAHi palioOHYKIiAY, PafiOH, palio€KOJIOTiYHUI MOHITOPUHT, 031 OIIPOMiHEHHS

2. The thesis presents the results of the research aimed to ensure environmental safety when working with
materials containing natural radionuclides and technologies to reduce pollution by radionuclides, at the end,
ensurance of the radioecological protection of the population and the environment in Ukraine. A critical analysis of
the existing system and principles of population radiation safety and the environment while working with
materials containing natural radionuclides in Ukraine. The methodology for assessing the safety for the population
and the environment based on risk criteria for potential exposure in places of extraction and processing of
materials containing natural radionuclides is proposed, which includes the developed methodology for calculating
radiation doses for staff, workers and the public. It also allows to mitigate as much as possible negative influence of
radioactive materials to population and environment. The question of its application for determination of the
clearing level from radiation pollution of buildings and the territory of the former uranium object is considered.
The influence of mining enterprises' activity on environmental pollution by natural radionuclides is investigated
The processes of radon absorbtion on activated carbon have been studied and an accurate and easy-to-perform
method of measuring radon flux density with the help of the proposed device for absorbent exposure (activated
carbon) on the surface has been developed. The influence of radon exhalation on radioactive contamination of
territories and premises is estimated and the standard of radon flux density from the surface of the territory for
subsequent development is offered. The study of equivalent equilibrium volume activity levels of radon-222 in the
premises of the old uranium mining city was carried out, and it was recommended to perform remedial anti-radon
measures in the premises where the hygienic regulations are exceeded by 100 Bq-m-3, paying special attention to
technical means which decrease radon admission into premises due to radon exhalation from surface. The



dependences of radiation safety parameters in iron ore mines on mine air pollution by radon and natural
radionuclides are determined and the classification of such mines according to the level of radiation safety is
created, which is the basis for creating a radiation control system in these mines. The raw materials and
technological wastes with the increased content of natural radionuclides are investigated and the levels of
exemption from control of solid loose technological wastes with the increased content of natural radionuclides of
series 238U, 235U Ta 232Th are developed. Experimental studies have shown that uranium migration is observed
along the profile of the reclamation layer due to its capillary uplift with humidity, and it is proved that high
contamination of the layer with plumbum-210 and polonium-210, which are products of radon-222 decay, is mainly
explained by gas transfer and its decay in the layer. Methodology and basic parameters of the system of enterprise
radioecological monitoring for extraction and processing ores and materials enriched with natural radionuclides is
substantiated, where the background values of mentioned parameters form the single tool for assessing the level
of pollution from the enterprises. This is the only quality criteria applicable for such facilities. It is determined that
industrial activity on the territory has led to the deterioration of the radiation background and requires
rehabilitation measures. The Strategy of Rehabilitation of the Territory of the Former Uranium Production of the
“Prydniprovsky Chemical Plant” has been proposed and the main strategic goals of rehabilitation and development
of this industrial site have been formulated. Methodological and regulatory framework which increases the
effectiveness of environmental safety in enterprises where there is a possibility of irradiating staff or the
population with radioactive material of natural origin is scientifically substantiated and improved. Keywords:
environmental safety, natural radionuclides, radon, radioecological monitoring, radiation doses
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