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V. BimomocTi npo guceprauiio
Mosga guceprarii:
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Tema gucepranii:
1. TligBuIeHHs piBHS €KOJIOTiYHOI 6e3eKH MifIPUEMCTB SIEPHO-TIAJINBHOTO [IUKJITY IJIIXOM Paii0aKTUBHO

3a0pyIHEHUX BOJ

2. Improvement of the ecological safety level of nuclear fuel cycle by cleaning the radioactively contaminated

water

Pedepar:

1. O6'eKT mOCHIIKEHHS ~ eKOJIOTiYHO HeGe3IevHi ITPOoLecy, ITOB'SI3aHi 3 eKCIIyaTali€elo MiAIPUEMCTB S epHO-
IIaJIMBHOTO LMKIY. [IpenMeT NociiKeHHs - 0COGJIMBOCTI OUMIeHHS 6araTOKOMIIOHEHTHUX PaflioaKTHUBHOHO
3a0pyJHEHUX BOJl, 3 BUKOPUCTAHHSIM HAaHOKOMIIO3UTIB Ta iMITyJIbCHOI'O MarHiTHOro noJss. Meta - MeTomo
IUCEPTaLifiHOI pOOOTH € MiABUIIEHHS PiBHS €KOJIOTIYHOI 6€3MeKy aTOMHUX €JIeKTPOCTAaHLiN Ta MiAIPUEMCTB
SIepHO-TIAJIMBHOTO IUKJTY IIJISIXOM 3MEHIIEHHS 00'eMIB piIKUX paZiioakKTUBHUX BiIXO[iB Ipy iX OuuIleHHi 3
BMKOPHCTaHHSIM HaHOPO3MIPHUX AUCHEPCIH i CHinbHIN [l iMITy/IbCHOrO MarHiTHOro noJis. IIpu BUKOHaHHI po60TH
BHMKOPHUCTOBYBaNCS Qi3nyHi Ta Pi3sMKO-XiMiuHi METOAM NOCTiIKEHHS MiHEpasbHOI (asu: METOJ, PEHTTE€HIBCbKOTO
¢dazoBoro ananisy, iHppayepBOHOi CIIEKTPOCKOIIii, CKAHYI0UO0i eJIeKTPOHHOI MiKpOCKoTIii, 3'efHaHOi 3

PEHTIeHIBCbKUM JIOKAJIbHUM MIKpOaHasi3oM, METO], AUCIIEPCIHHOr0 aHali3y (PO3MOis 10 YacTKaM), OIITUYHOI



MiKpOCKOIIii, TEpMOTrpaBiMETPUYHOTO aHAJi3y, MecbayepiBCbKOi CIIEKTPOCKOIIii, METOLOM MAarHiTOMETPii.
Kinekicuuii cknag Cs, Sr, Co, Cu i Fe Bu3nauanu aromHO-ab6cop61ioHuM MeTosoMm, BMicT 137Cs ta 90Sr
OliHIOBAJIOCS 32 JaHUMU raMMa-CIIEKTPOCKOIIii 1151 BOOHUX PO34YMHIB i 6€Ta-aKTUBHOCTI 171 CyXUX 3aJIMIIKIB.
TeopeTuuHi i pakTHUYHi pe3yabTaTU: HA OCHOBI pO3p00JIEHOI MOZEJII 3alIPOIIOHOBAHA i BIIPOBAPKEHA TEXHOJIOTIS
CUHTE3Y HAHOYACTUHOK MOJIIKPEMHIEBUX KUCJIOT Y BOOHOMY PO34MHI, 110 MiCTUTh IOJIIOTAHTU Pi3HOTO POAY;
OOI'PYHTOBAHO Ta 3alIPOIIOHOBAHO [10 BUKOPUCTAHHS iMITyJIbCHE MarHiTHe I10Jie JJ1s1 OTPMMaHHs HAaHOYaCTUHOK
MarHeTUTy; 3alIpOIIOHOBAHUI METO]] OTPUMaHHS KpeMHIEBOMarHeTUTOBOI'O HAHOKOMITO3UTY 3 BUKOPUCTaHHSIM
iMITyJIbCHOTO MarHiTHOTO I10J1s1; PO3PO6JIEHO CIIOCI6 OUMIIEHHS! TEXHOT€HHO 3a0pYJHEHUX PO3YMHIB 3
BHUKOPHCTaHHIM KPEMHiI€EBOMArHeTiTOBOIO HAHOKOMITO3UTY. HOBM3HA: BIepile 3alporloHOBaHa QiduKo-XimMiuyHa
MOJ€JIb OYMCTKU BOJ, 3a0pyAHEHNX BXXKMMU METaJIaMU i palioHYKJIiZlaMU B IIPUCYTHOCTi TIOBEPXHEBO aKTUBHUX
PEUYOBNH, 3a JOITOMOT0I0 HAHOYACTUHOK, SIKi B PE3YJIbTATi CBOIO CUHTE3Y IOIJIMHAIOTH K 10HHI, KOJIOiIHI, TaK i
[ICEeBMIOKOJIOINHI (MOJIEKYJIIpHOPO3pibeHi) popmu MOJIOTAHTIB; BIleplie, HA OCHOBI 3alIPONIOHOBAHOI (i3HKO-
XiMiYHOi MoAieJIi, po3pob6JyieHUI CUHTEe3 NUCIIePCiii MarHeTUTY 3 BOGHUX PO3UMHiB COJIE ABO- i TPMBAJIEHTHOTO
3aJ1i3a B JIy’KHOMY CEPEIOBHUILi B yMOBax Zil iMIIyJIbCHOIO MarHiTHOrO IOJI4, 1O NO3BOJIsIE OTPMMATU HAHOPO3MipHi
KPUCTA/IX MarHeTUTY 3 MiIBULEHOIO KiIbKICTIO MipOKCOTPYI, NOJINIIEHUMHU afCOPOLITHUMY i KOAryJsiUilHUMU
BJIACTMBOCTSIMY; BIIEplIe [10Ka3aHo, [0 CUHTE30BaHUI KpeMHieBOMarHeTUTOBUI HaHOKOMNIO3UT SiO2 /Fe304
MiCTUATb iHKOPIIOPOBaHi MOJIIOTAHTH i TPUAATHUH 11711 YTBOPEHHS cki1odazu (TBepoi iHepTHOI MaTpulli), ika Mae
NiABUILEHY XiMiYHY Ta pafiauiiiHy cTifKicTs. CTYIiHb YIPOBAIKEHHS: Bullle 3a3HaY€Hi TEXHOJIOTiS, MeToZ, i crioci6
OyJu BIIPOBA/IKEHI B OCIIiIHY €KCILTyaTallilo HayKOBO-BUPOOHUYOrO MinnpuemMcrsa "EHeproxim" (AKT
BUIIpoOYyBaHHS Bif 16.12.2014 p.), 110 03BOJINJIO MigBUIIUTY PiBEHb €KOJIOTIUHOI 6e31eKy AaHOTro MiAIIpUeEMCTBA.
Cdepa BUKOPUCTAHHS: Ha MiJIPUEMCTBAX S[I€PHO-TIAJIMBHOTO LUKJIY 7151 BAKOPUCTAHHS Y KOMILTIEKCi
IIPUPOLOOXOPOHHUX 3aXO0/IiB 3 METOIO MiJBUILEHHS PiBHS €KOJIOTIYHOI 6€311eKU TaKUX MiJMPUEMCTB; HAyKOBO-
IIOCJIiTHAM OpraHisaiiisiM TeXHOTeHHO-HaBaHTaXXEHUX PETiIOHIB 3 METOI0 PO3POOKU 3aXO0/IiB i3 OXOPOHU AOBKIJIIS Ta
3a0e31e4eHHs eKoJIoriyHoi 6e3neky. HaykoBi pe3ysibTat po60TU MOXYTb OYyTU BUKOPUCTAHI y BUIIKUX HaBYaJIbHUX
3aKJaziax NpU NiArotoBli (axiBliiB 3a crenianbHicTio "EK0JIOris Ta 0XOpOHA HaBKOJIMIIHBOTO IPUPOJSHOTO
cepenoBuIa”.

2. Object of study - environmentally hazardous processes associated with the operation of nuclear fuel cycle.
Subject of research - especially multi radioaktyvnono cleaning polluted water, using nanocomposites and pulsed
magnetic field. Purpose - The purpose of the thesis is to increase the environmental safety of nuclear power and of
nuclear fuel cycle by reducing the volume of liquid radioactive waste at their cleansing using nanoscale dispersions
and joint action of pulsed magnetic field. In the performance of used physical and physicochemical methods of
mineral phases: phase analysis by X-ray, infrared spectroscopy, scanning electron microscopy, coupled with X-ray
microanalysis local method of analysis of variance (distribution of the shares), optical microscopy,
thermogravimetric analysis, Mossbauer spectroscopy, magnetometry method. The size of the Cs, Sr, Co, Cu and Fe
was determined by atomic absorbtsionym content of 137Cs and 90Sr estimated according gamma spectroscopy to
aqueous solutions and beta-activity dry residues. Theoretical and practical results: on the basis of the model
proposed and implemented technology of synthesis of nanoparticles polikremniyevyh acid in an aqueous solution
containing various kinds of pollutants; justified and proposed to use pulsed magnetic field for magnetite
nanoparticles; kremniyevomahnetytovoho proposed method of nanocomposite using pulsed magnetic fields; A
method of cleaning contaminated technogenic solutions using kremniyevomahnetitovoho nanocomposite.
Novelty: first proposed model of physical-chemical treatment of water contaminated with heavy metals and
radionuclides in the presence of surfactants, using nanoparticles, which as a result of their synthesis absorb as
ionic, colloidal and psevdokoloyidni (molekulyarnorozdribleni) forms of pollutants; first, on the basis of the
proposed physical-chemical model developed synthesis of magnetite dispersions from aqueous solutions of salts of
bi- and trivalent iron in an alkaline environment under conditions of pulsed magnetic field that provides a
nanoscale magnetite crystals with high number hidroksohrup, improved adsorption and coagulation properties;
for the first time shown that the synthesized nanocomposite kremniyevomahnetytovyy SiO2 / Fe304 containing
incorporated pollutants and is suitable for forming a glass phase (solid inert matrix) which has a high chemical and



radiation resistance. Degree of implementation: The above mentioned technology, method and manner were
introduced into test operation of research and production enterprise "Enerhohim" (Act test of 12 /16 /2014 p.), Thus
improving the environmental safety of the enterprise. Scope: enterprises in the nuclear fuel cycle for use in
complex environmental measures to improve environmental safety of enterprises; Research organizations
technologically-laden regions to develop measures for environmental protection and environmental safety.
Research results can be used in higher educational institutions for training specialists in specialty "Ecology and
environmental protection”.
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