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1. TexHoOrIYHI 3acamy OTPUMaHHS yIbTPAAUCIIEPCHUX MIOPOUIKIB /151 BUTTYYEHHS BaXKKAX METAJIiB Ta
PazioHYKIIiiB 3 BOIHUX CEPELOBUILLL

2. Technological principles for obtaining ultrafine powders for the removal of heavy metals and radionuclides from
aqueous media

Pedepar:

1. Po6oTa mpucBsiyeHa BUPIlIEHHIO aKTyaJIbHOI HAYKOBO-TIPUKJIAJHOI MPO6IEMU 3MEHILIEHHS 3a0pyAHEHHS BOGHUX
CepeloBUlLl TOKCUYHMMU Ta PalioaKTHBHUMM PEUYOBMHAMU 32 PaXyHOK PO3POOKU Ta BCE6IUHOTO [NOCiIKEHHS
(i3MKO-XiMIYHUX BJIACTUBOCTEN yIbTPALUCIIEPCHUX MIOPOIIKIB CyJIb(iliB MHKY, KagMilo Ta Mifli, OKCUJIB 3ai3a,
MnO(OH) Ta (NH4)2TiOF4 six ocHOBM 17151 OTpUMaHHS €(PEeKTUBHUX COPOLIHAX MaTepiasliB 7151 BUITyYEHHS BAKKUX
METaJIiB Ta PaiOHYKIIi/iB 3 BOOHUX CEpEeNOBUI. BMBYEHO NpoLiecy YTBOPEHHS CTPYKTYPH OiOKCULY Ta
OKCOTiIPOKCUAY MapTraHIIo y JIyKHUX PO3YMHAX B yMOBAaX OKUCJIEHHS. BCTaHOBJIEH]I ONITMMAJIbHI pEXKUMU
OTPMMAaHHS yJIbTPAAMCIIEPCHUX [TOPOLIKIB, 5IKi 326€3M1€4yI0Th MAKCMMaJbHy MUTOMY NOBEPXHIO (6inbm 300 M2 /T).

JIS1 OKCOTi KCUIy MapraH BU3Ha4eHa MOTo BHCOK ifH KTUBHICTbD (0is1bII 6) T ifH
OKCOTIIPOKC aprasiio BU3Ha4YeHa MOoro BUCOKa copoLiiHa ede icTb (61 e 90%) ta cop6uifiHa



€MHICTb )11 BUJTY4YEHHS BaXKKUAX METaJIiB i paflioHYKIIiiB 3 BOOHUX PO34YMHIB, SIKa Ha MTOPALOK BUILE Y MTOPIBHAHHI 3
OKCHUAAMU. BU3Ha4€eHO ONTMMaJIbHI YMOBY OTPUMAHHS 3 BOJHUX PO34MHIB HOBITHIX yIbTPagUCIIEPCHUX TIOPOLIKIB
okcuretrpadroptutaHary niamosiio (NH4)2TiOF4. Briepuie BctaHoBsieHa celeKTUBHICTb nopoukis (NH4)2TiOF4 nis
BUJIYYEHHS PiIKiCHO3€MEIbHUX METAJIB 3 BOJHUX PO3YMHIB 32 PAaXyYHOK XEMOCOPOLil 3 yTBOPEHHSIM BilIOBIHOTO
dropuny pigKicHO3€MeJIbHOrO MeTaly. BcTaHOBJIEHO, 110 OCaIKEHHS IOPOULIKIB 3 IEPECUYEHUX PO3UMHIB 103BOJISIE
3abe3neynT chepuyHy Gopmy i HUBBKUI CTYMiHb arsyioMepallii YaCTUHOK CyJib]iniB IIMHKY, Kaamilo Ta Miai Ta
KOHTPOJIbOBaHY 3MiHY ix fiameTpy. BusHaueHo onTMMasbHi TEXHOJIOTIYHI YMOBY, 110 3a0€311€4yI0Th OTPUMAHHS
PEYOBUH 3 BUCOKMM ITPAKTUYHUM BUXOLOM OOHO(DA3HUX YIbTPAIACIEPCHUX opoukiB ZnS, CdS ta CusS 3
[iABUILEHOIO IIMTOMOIO [TIOBEPXHEI0. BcTaHOB/IEHO, 110 306ibIIeHHS IUTOMOI ITIOBEPXHI y 5 pa3 L03BOJISIE MiIBUIIUTU
COpOLifiHy EMHICTb IPUOJIM3HO Y 2 pa3u. 3'1COBaHoO, 110 GOPMYyBaHHS yAbTPafUCIEPCHUX NopouikiB Fe203
BiZIOyBa€TLCSI B yMOBAX iHTEHCUBHOT'O ra30yTBOPEHHS Ta OOMEXEHOT0 POCTY YACTUHOK IIPY TEPMIYHOMY PO3KJIAL]
HiTpaTy a6o rizpokcupy 3asnisa (III), siKi xapakTepu3yl0ThCsl BUCOKOIO MUTOMOIO noBepxHeto (130...150 M2 /T).
3'sicoBaHo, 110 nopoky Fe304 GpopmMyoThCs Ipy 0CaIKEHH] 3 BONHUX PO34MHiB 3a Temnepatyp Buile 80°C.
[TpoBeneHO NOPiBHSIHHSA COPOLIHUX BJIACTUBOCTEN OKCUIIB 3aJli3a MO BiJHOIIEHHIO JO BUJIyYEHHS BAKKUX METAJIiB
Ta pafioOHYyKJIiiB. Bu3HaueHO, mo cOpOLiliHi BIaCTUBOCTI yIbTPAIUCIEPCHUX NOPOLIKiB okcuiB Fe203 a Fe304
3aJIeXKaThb 3arajoMm Bif, iXx MUTOMOI OBepXHi. 36iIbIIeHHS IMTOMOI [IOBEPXHi ITOPOLIKIB y 4-5 pasiB MifgBuILye
copOLiliHy eMHiCTb Yy 1.5-2 pa3u. Pe3ysbTaTu JOCiIKeHb 3axXUILeHi NaTeHTaMU YKpaiHy Ta BIPOBAIKeHi y
TEXHOJIOTIYHUX PErJaMeHTax OTPUMaHHS COPOLIMHNAX MaTepiasliB [1Js BUITy4YEHHS BKKMX METaJliB Ta PaJiOHYKIIiiB

3 BOOHUX PO3YMHIB.

2. The work is devoted to solving the urgent scientific and applied problem of reducing water pollution by toxic
and radioactive substances through the development and comprehensive study of the physicochemical properties
of ultrafine powders of zinc, cadmium, and copper sulfides, iron oxides, MnO(OH), and (NH4)2TiOF4 as a basis for
obtaining effective sorption materials for removing heavy metals and radionuclides from aqueous media. The
processes of structure formation of manganese dioxide and oxohydroxide in alkaline solutions under oxidative
conditions have been studied. The optimal modes for obtaining ultrafine powders that ensure maximum specific
surface area (more than 300 m2/g) have been established. For manganese oxohydroxide, high sorption efficiency
(over 90%) and a sorption capacity for removing heavy metals and radionuclides from aqueous solutions, which is
an order of magnitude higher compared to oxides, have been determined. The optimal conditions for obtaining
innovative ultrafine powders of diammonium oxytetrafluorotitanate (NH4)2TiOF4 from aqueous solutions have
been identified. For the first time, the selectivity of (NH4)2TiOF4 powders for removing rare earth metals from
aqueous solutions through chemisorption with the formation of the corresponding rare earth metal fluoride has
been established. It has been found that the precipitation of powders from supersaturated solutions ensures a
spherical shape, a low degree of agglomeration of zinc, cadmium, and copper sulfide particles, and a controlled
change in their diameter. The optimal technological conditions providing a high practical yield of single-phase
ultrafine powders of ZnS, CdS, and CuS with an increased specific surface area have been determined. It was
established that a fivefold increase in the specific surface area allows for an approximately twofold increase in
sorption capacity. It was found that the formation of ultrafine Fe2O powders occurs under conditions of intense
gas evolution and restricted particle growth during the thermal decomposition of iron (III) nitrate or hydroxide;
these powders are characterized by a high specific surface area ((130...150 m2 /g). It was determined that Fe304
powders are formed during precipitation from aqueous solutions at temperatures above 80 °C. A comparison of
the sorption properties of iron oxides regarding the removal of heavy metals and radionuclides was conducted. It
was determined that the sorption properties of ultrafine iron oxide powders generally depend on their specific
surface area. Increasing the specific surface area of the powders by 4-5 times enhances the sorption capacity by
1.5-2 times. The research results are protected by patents of Ukraine and have been implemented in technological
regulations for the production of sorption materials for the removal of heavy metals and radionuclides from
aqueous solutions.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:



IIpiopuTeTHHI HAaNIpSIM PO3BUTKY HAayKH i TEXHIKHU: HoBi pevoByHY | MaTepianu

CrpareriyHui NpiopUTETHUI HANIPSIM iHHOBaLiHHOI AiSIJIBHOCTI: 1lIupoKe 3aCTOCYBaHHS

TEXHOJIOTIi 6GiJIbII YMCTOTO BUPOGHMLITBA Ta OXOPOHU HABKOJIMIIHLOTO IIPUPOHOTO CepPeOBHINA
ITizcyMKH JoCaim>KeHHsI: HoBuil HANPAMOK y Hayli i TEXHiL
Iyo6sikarii:

e 1. Sofronov D.; Rucki M.; Varchenko V.; Bryleva E.; Mateychenko P.; Lebedynskiy A. Removal of europium,
cobalt and strontium from water solutions using MnO(OH) modified diatomite, Journal of Environmental
Chemical Engineering. 2022. V.10. N21. p.106944, https:/ /doi.org/10.1016 /j.jece.2021.106944.

¢ 2. Sofronov D.; Rucki M.; Demidov O.; Doroshenko A.; Sofronova E.; Shaposhnyk A.; Kapustnik O;
Mateychenko P.; Kucharczy W.. Formation of TiO2 particles during thermal decomposition of Ti(NO3)4, TiOF2
and TiOSO4. J. Mater. Res. Technol. 2020. V.9. N26. P.12201-12212.

¢ 3. Sofronov D.; Rucki M.; Doroshenko A.; Shaposhnyk A.; Kapustnik O.; Mateychenko P.; Baumer V; Zurowski
W. Synthesis of TiO2 nanoparticles out of fluoride solutions. Journal of Materials Research and Technology.
2022.V.17. 2267. 10.1016 /j.jmrt.2022.02.002.

¢ 4. Sofronov D.; Blank T.; Khimchenko S.; Lebedynskiy A.; Mateychenko P.; Varchenko V.; Cherniakova M.;
Rucki M.; Zurowski W. Study on the sorption properties of (NH4)2TiOF4 particles. Journal Chemical
Engineering, 2022. V.447, p.1385-8947.

¢ 5. Sofronov D.; Krasnopyorova A.; Efimova N.; Oreshina A.; Bryleva E.; Yuhno G.; Lavrynenko S.; Rucki M.
Extraction of radionuclides of cerium, europium, cobalt and strontium with Mn304, MnO2, and MnOOH
sorbents. Process Safety and Environmental Protection. 2019. V.125. p.157-163.

¢ 6. Sofronov D.S.; Lebedynskiy O.M.; Rucki M.; Mateychenko P.V.; Minenko S.S.; Shaposhnyk A.M.; Krzysiak Z. A
novel method of TiOF2 particles synthesis out of fluoride solutions. Journal of Alloys and Compounds. 2023. V.
966, p.71646.

e 7. Sofronov D.S.; Sofronova E.M.; Baumer V.N.; Kudin K.A.; Mateichenko P.V.; Vovk O.M.; Bryleva E.Yu.; Belikov
K.N. Formation of ZnS nano- and microparticles from thiourea solutions. Advanced Powder Technology. 2013.
V.24, N26. p.1017-1022.

¢ 8. Hevorkian E.; Michalczewski R.; Rucki M.; Sofronov D.; Osuch-Stomka E.; Nerubatskyi V.; Krzysiak Z.;
Latosinska J.N. Effect of the sintering parameters on the structure and mechanical properties of zirconia-
based ceramics, Ceramics International, 50(19) 2024 35226-35235, ISSN 0272-8842,

¢ 9. Sofronov D.S.; Lebedynskiy O.M.; Rucki M.; Frolova L.A.; Mateychenko P.V.; Minenko S.S.; Stawarz S. A study
on synthesis of TiOF2 /CuO particles via impregnation method and their further transformation to F-

TiO2 /CuO, Materials Science and Engineering: B. 2025. V.314, P.118027.

¢ 10. Efimova N.V.; Krasnopyorova A.P.; Yuhno G.D.; Sofronov D.S.; Rucki M. Uptake of radionuclides 60Co,
137Cs, and 90Sr with o-Fe203 and Fe304 particles from aqueous environment. Materials. 2021. V.14. N°11.
p-2899

¢ 11. Sofronov D.S.; Oreshina A.O.; Bryleva E.Yu.; Sofronova E.M.; Mateichenko P.V.; Puzan A.N. Effect of CusS,
Mn304 and CeO2 additives on Co(II) sorption by ZnS paticles. Functional materials. 2017. V.24. N24. c.667-672.

e 12. Odnovolova A.M; Sofronov D.S.; Puzan A.N.; Baumer V.N.; Mateychenko P.V.; Desenko S.M.; Vovk O.M.;
Mozul' K.A. Formation of Fe304 magnetic particles precipitated from aquesous solutions and their sorption
properties. Functional materials. 2015. V.22. N24. p.475-481.

e 13. Lavrynenko S.; Mamalis A.; Sofronov D.; Odnovolova A.; Starikov V.; Synthesis Features of Iron Oxide
Nanopowders with High Magnetic and Sorption Properties. Materials Science Forum. 2018. V.915. p.116-120.

¢ 14. Gevorkyan E.S.; Sofronov D.S.; Nerubatskyi V.P.; Chyshkala V.O.; Morozova O.M.; Lebedynskyi O.M.;
Mateychenko P.V. A Study on the Formation and Sintering of Powders Synthesized from ZrO2 Micro- and
Nanoparticles from Fluoride Solutions. J. Superhard Mater, 2023, V.45, P.31-45



¢ 15. Sofronov D.S.; Odnovolova A.M.; Gudzenko L.V.; Desenko S.M.; Mateychenko P.V.; Rudenko L.V.;
Lebedynskiy A.M. Study of Mn2+ and MnO4- products interaction in alkaline solution. Functional materials.
2017. V.24. N22. ¢.322-327.

« 16. Hevorkian E.S.; Morozova O.M.; Nerubatskyi V.P.; Chyshkala V.O.; Sofronov D.S.; Moya S.; Abarrategi A.;
Arnaiz B.; Bondarenko M.A.; Vov R.V.. Composite material based on zirconium dioxide partially stabilised with
cerium oxide and aluminium oxide for bioengineering applications, Functinal materials. 2024. V.31, N23. P.351-
358.

e 17. Bulgakova A.V.; Sofronov D.S.; Bryleva E.Yu.; Chebanov V.A. Characteristics of cadmium ion sorption from
aqueous solutions on copper(ll) sulfide at different temperatures and pH. Functinal materials. 2016. V.23. N21,
p.98-103.

e 18. Sofronov D.S,; Sofronova E.M.; Baumer V.N.; Kudin K.A.; Vovk O.M.; Mateychenko P.V. Formation of nano-
and microparticles CdS from thiourea solutions. Functional materials. 2011. V.18, N24. p.523-528.

¢ 19. Sofronov D.S.; Belikov K.N.; Sofronova E.M.; Matejchenko P.V.; Babayevskaya N.V. Production of disperse
particles of CdS from thiourea solutions in the presence of amino acids. Functional materials. 2013. V.20, N21.
p.118-122.

¢ 20. Krasnoperova A.P.; Efimova N.V.; Yukhno G.D.; Sofronov D.S.; Lebedinsky A.M. Extraction of silver ions
from aqueous solutions by MnO(OH) particles. Funct. Mater. 2022. V.29. N21, P.129-134.

HaykoBa (HayKOBO-TeXHiYHa) MPOAYKILisl: MaTepianu

ComniasibHO-€KOHOMIYHA CIPSIMOBAHICTb: CTBOPEHHS PUHIMIIOBO HOBOI MPO/YKILi (MaTepiatis,

TEXHOJIOTI} TOILO) 1151 3a6€311eYEHHs €EKCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iMIIOPTY

OxopoHHi gokymeHTH Ha OIIIB:

Bunaxopau, KOpUCHI MOJieJIi, MPOMUCIIOBI 3pa3Ku
Copb6uiltHuil MmaTepia [ KOMIIJIEKCHOTO BUYY€HHS PafiioaKTUBHUX i30TOIIB 3 BOAHUX CEPEIOBUIL Pi3HOTO
IIOXOJ/IKEHHS : KoprucHa Mogenb 141642 Ykpaina; BO1J20/00, CO2F 1/28, CO2F 101/00. N2u201908500;
Kpacnonsoposa A.I1.; €dimosa H.B.; FOxHo I'.1I.; Codpponos [.C. 3ass. 17.07.2019; ony6:1. 27.04.2020, Bros. N28.
Cnocib ofep>kaHHs copOLiliHOro MaTepiany Ha ocHOBi MogudikoBanoro MnO(OH) kizesbrypy: KopucHa
mogenb 148580 Ykpaina; CO2F 1/28 (2006.01), BO1J 20,/00. N2 u202100991; Bpunbsosa K.1O.; Bapuenko B.B.;,
Codponos [I.C. 3asB. 01.03.2021; orry6:1. 25.08.2021, Bros1. N234. Crniocib onepskaHHS cOpOLiiHOro maTepiany Ha
ocHOBi MogudikoBanoro MnO(OH) rigposizHoro JirHiny : KopucHa mogens 148697 Ykpaina; CO2F 1/28
(2006.01), BO1J 20 /00. N2 u202100985; KpacuonbopoBa A.I1.; Ebimosa H.B.; I0xHo I'.I1.; Codponos [1.C. 3agB.
01.03.2021; ony6s1. 08.09.2021, Brozn. N236. Cop6uiiiHuii MaTepia [1J11 KOMIIJIEKCHOTO BUJIyY€HHS BasKKUX
METAaJIiB Ta Paii0aKTUBHUX i30TOMIB 3 BOJHUX CEPELOBUL PI3HOTO NMOXOIKEHHS : NaTeHT 126139 Ykpainu; BO1J
20/24, BO1J 20/06, CO2F 1/28, CO2F 1/62, CO2F 101/20, G21F 9 /12 (2006.01). N2 u2020008160;
Kpacuomnboposa A.Il.; €dpimosa H.B.; FOxuo I'.[I.; Codpponos [.C. 3ags. 21.12.2020; ony6:. 17.08.2022, Bron. N233.
Copb6uiiiHuii MaTepian 1151 KOMIIJIEKCHOT'O BUJTYYEHHS BaKKMX METaJIiB Ta PaJiOaKTUBHUX i30TOIIIB 3 BOGHUX
cepeoBuUll pi3HOro NOXOoKeHHs : nateHT 126140 Ykpainu; BO1J 20 /24, BO1J 20 /06, CO2F 1/28, CO2F 1/62,
CO2F 101/20, G21F 9 /12 (2006.01). N2 u2020008189; bpunbosa K.10.; Bapuenko B.B.; Copponos [I.C. 3asB.
21.12.2020; my6:1. 17.08.2022, Bron. N233

BrnpoBaaKeHHS pe3yJIbTaTiB AHCEPTalii: BuposamkeHo

3B'A30K 3 HAYKOBHMH TeMaMH: 0112U004501, 01120002185, 0120U100183, 0121U108754, 0122U201116

VI. BizomocCTi Ipo HayKOBOr0 KepPiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)



VII. BigomocTi npo odinilfiHuX ONOHEHTIB Ta PELeH3€HTIB
OdiniiiHi OIOHEeHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. Tapg3upa Mukoa [Tnnunosuy

2. Mykola P. Gadzyra

KBasigikanis: 1.1.1., c.u.c., wien-kop. HAH Vkpainu, 05.02.01
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa inpopmamnist:

IToBHe HafIMeHyBaHHS[ IOPUIHUYHOL 0COOH: [HCTUTYT TPOGIeM MaTepiasio3HaBeTBa im. I. M. Ppaniiesuya

HanionanbHoi akapemii Hayk YKpaiHu

Kopg 3a €IPIIOY: 05416930

Micuesnaxon)KeHHﬂ: ByJs1. OMersgHa I1pinaka, Kuis, 03142, Ykpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist Hayk Ykpainu

InenTudikarop ROR:

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. becniasiosa Ipuna IropiBHa

2. Iryna I. Bespalova

KBasigikanis: n. 1. 1., c.z1., 05.02.01
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indpopmamnist:

IToBHe HaﬁMCHyBaHHH Iopn,zmquoi ocoowu: [HCTUTYT CUMHTHIALIMHUX MaTepianiB HanioHanbHOI akageMii

HayK YKpaiHu

Kopg 3a €IPIIOY: 23756522

Micue3Haxoa>KeHHS: npocnekt Hayku, Xapkis, XapkiBcbKuii p-H., 61072, Vkpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

BiacHe IlpizBue Im'sa ITo-6aTbKOBI:

1. boromou FOpiii IBaHOBUY

2.Yu. I. Bogomol

KBasigikamis: n.1.1., npodecop, 05.16.06
InenTudikarop ORCID ID: 0000-0001-6633-0078



JoparkoBa iHdpopmamnist:

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COOHM: HauioHnanbHuii TexHiuHMIA yHiBepcuTeT YKpainu "KuiBchkuit

NOJIiTeXHIYHMI iHCTUTYT iMeHi Irops Cikopcekoro”

Kog, 3a €IPTIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT Bepecreiichkuii, Kuig, 03056, Ykpaina
dopma Bi1acHoCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. JIucakoBcokui1 BaneHTrH BosoguMmuposuy

2. Valentyn V. Lysakovskyi

KBasigikanis: g.1.1., c.h.c., 05.02.01
InenTudikarop ORCID ID: 0000-0003-4306-9115
JoparkoBa iHdpopmamnist:

IloBHE HaliMeHYBaHHS IOPUAHUYHOL 0COOH: [HCTUTYT HAATBEPAMX MaTepiaiB iM. B. M. Bakysa

HaujonanbHoi akagemii Hayk YKpaiHu

Kopg 3a € IPIIOY: 05417377

Micue3HaxoaKeHHS: ByJI. ABTO3aBOACbKa, KniB, 04074, YKpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

Inentudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Jlorinoa Osnbra BopuciBHa

2. Olha B. Lohinova

KBasigikanis: 1. x. u., c.n.c., 02.00.04
I,T.LeHTI/I(l)iKaTop ORCID ID: 0000-0002-2360-2843
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHS IOPHUAHUYHOI OCOOM: [HCTUTYT HaATBEPAUX MaTepiastis im. B. M. Bakyss

HaujonanbHoi akagemii Hayk YKpaiHu

Kopg 3a €IPIIOY: 05417377

Micue3HaxoaKeHHS: ByJI. ABTO3aBOACbKa, KniB, 04074, YKkpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu



InenTudikarop ROR:

BiacHe IIpi3Bue Im'sa I1o-6aTbKOBI:
1. ®ecenko Irop IlaBnoBUY

2. Igor P. Fesenko

KBasigikanis: g.1.1., c.a.c., 05.02.01

Imentudikarop ORCID ID: 0000-0001-6108-4306

JopaTrkoBa inpopmanis:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOM: [HCTUTYT HaATBEPAUX MaTepiasis im. B. M. Bakys

HanjionanbHoi akagemii Hayk Ykpainu

Kopg 3a €IPIIOY: 05417377

MicueSHaxo,vieHHﬂ: ByJI. ABTO3aBOACbKa, KuiB, 04074, Ykpaina

dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBiiHHS: Haujonanbha akazemis HayK Ykpainu

InenTudikarop ROR:

VIII. 3ak1104Hi BiZOMOCTI
Baache IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH pagu

BiiacHe IIpizBuie Im'sa Ilo-6aTbKOBI
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUI 3a HiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeectpaTtop

KepiBuuk Bigzainy YKpIHTEI mo €
BiZIIIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisIJIBHOCTI

Typkesud Bosogumup 3iHOBiHOBAY

TypkeBud Bosogumup 3iHOBilIOBAY

JlaBpineHko Banepiit IBanoBuY

IOpuenko TersHa AHaTosiiBHA

Opuenko TersHa AHaTosIiBHA



