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1. CunTe3, CTPYKTYpa, KaTaJiTUYHi Ta TEPMOMArHiTHi BJIaCTUBOCTI HAHOKOMIIO3UTIB Ha OCHOBi Nd-BMiCHOr0O MiTHOTO
depury.

2. Synthesis, Structure, Catalytic and Thermomagnetic Properties of Neodymium-Doped Copper Ferrite-Based
Nanocomposites.

Pedepat/anoranis:

1. O6’exT mocmimxeHHs — npouecy GOpMyBaHHS CTPYKTypH i Mopdosorii pepuTiB mini Ta Nd-BMicHUX
HaHOKOMITO3UTIB Ha iX OCHOBI Ipu OTpUMaHHi MOAN(PIKOBAHUMYU METOIAMU 30J1b-T€JIb aBTOCIIAIIOBAaHHS Ta
(opmyBaHHS iX QYHKIIOHATBHUX BIACTUBOCTEN [1J1S1 3ACTOCYBaHHS B KaTaJMiTUYHUX CUCTEMAX OUYUILEHHS BOOMU i
KOJIOIIHUX cuCcTeMax iHAyKLUiliHOro HarpiBy. [IpegMeT nocinkeHHs — B3a€EMO3B13KM MK YyMOBaMU CUHTE3Y,
CTPYKTYPHO-MOP(QOJIOTriYHUMHU [TapaMmeTpamu, Pi3suKo-XiMiUYHUMU BJIACTUBOCTSIMU Ta KaTaliTUYHOIO aKTUBHICTIO
CHHTE30BaHUX MaTepiajliB B CUCTEMAX OUUIIEHHS BOAM i X TepMOMarHiTHUMU QyHKIiOHAILBHUMU
XapaKTEPUCTUKAMU B KOJIOIIHUX CUCTEMAX IHIYKUIMHOIO HArpiBy. MeToay fOCiI)KeHHs: X-IIPOMEHEBUN

IudpakuiiiHui aHasi3, CKaHylo4a Ta TpaHCMiciliHa esleKTpOHHA MiKPOCKOIIisl, eHeprofyCcIepCiiHui aHais,



iHppavyepBOHa CIIEKTPOCKOMis 3 epeTBopeHHsIM Pyp'e, MecbayepiBCbKa CIIEKTPOCKOIIiSl, TEPMOTPaBiMEeTPUYHUIA
aHaJi3, iMIejaHCHa CIIEKTPOCKOIIisl, ONITUYHA CIIEKTPOCKOIIiSl BUAMMOTO Ta OJIMKHBOTO yIbTPadioeToBOro
IianazoHy, BibpalliiiHa MarHiTOMETpisl, BUMIpIOBaHHS J3€Ta-II0TEHLiaNy, TEPMOMAarHiTHI BUMipIOBaHHsI, 3aCO0U
Bizyasizalii Ta MaTeMaTU4HOI OOPOOKM €KCIIEPMMEHTAJIBHUX JAaHUX. HayKoBa HOBM3HA OfjepKaHUX PEe3yJIbTaTiB: 1.
Briepiie 3aniporoOHOBAHO OGHOCTALIMHMI c110Ci6 POpMyBaHHS IBO- Ta TPUKOMIIOHEHTHUX F€TEPOIEPEXOiB
(Tun-1I) 3 KackagHUM po3TaulyBaHHSAM eHepreTuyHux 30H Tuny CuFeO2 /CuFe204 ta CuO/CuFeO2 /CuNdxFe2-
x04 mnsxom Mmogugikalii yMoB MeTOAy 30J1b-TeJIb aBTOCHANIOBAaHHA (PH peakuiiiHoro cepeioBulla, CTEXioMeTpist
IIPEKypPCOp /X€eJIaT, BKIIOYEHHS JIeryo4oi foMimky Nd Ta Temneparypa i Tun atmocdepu OoCTCUHTE3HOTO Bilany).
2. BcranossieHo i3nyHi 3aKOHOMiIPHOCTI OPMYBaHHS CTPYKTYPHO-(a30BOro CTaHy HAHOKOMIIO3UTIB Ha OCHOBI
Nd-BmicHOro ¢peputy Mifii 32 yMoBU AedillATy X€1aTyloyoro areHTy Ta 3allpOlIOHOBAHO Bif[IOBiAHUI MeXaHi3M
PO3BUTKY B MIPOLECi AEHAPUTHOIO POCTY MaKPOIOPHUCTOI ryd4acToi Mop¢osiorii HAHOKOMIIO3UTiB, OCHOBHUM
€JIEMEHTOM SKUX € cpepuyHi HaHouacTUHKY (~20-30 HM) ToMiHyI040i a3y MmIiHesi JeKOpOBaHi IOBEPXHEBUMU
HaHOOCTPIiBLSIMU iHinifoBaHux a3 okcuny mizi (II) ta mesadocury. 3. Brepie BCTaHOBJIEHO CHUHEPreTUYHE
nifgcunaeHHs poTOKaTaNiTUYHOI aKTMBHOCTI NoABiliHuX retepornepexonis CuO/CuFeO2 /CuNdxFe2-x04 3 gk nposs
TaK/X KOHKYDPYIOUMX BILJIUBIB SIK (POPMYBAHHS i ONITMMI3allisi KACKaJHOTO PO3TALIyBaHHS €HEPreTUYHUX 30H,
MiHiMi3allist po3Mipy iXx HAHOKPUCTAJITIB, iHilialis onTuManbpHOro BMicTy dasu OKCUAY Mifli Ta BeJIMYMHA i 3HaK
3aJI€KHOCTI Bif IPUPOAM NOJIIOTAHTA. 4. Briepiie 11 MOAEJIbHOI KaTiOH-aHIOHHOI CyMillli 3@ YMOBU ITO3UTUBHOTO
IIOBEPXHEBOTO /13€Ta-NOTEHIialy TPUKOMIIOHEHTHUX poToKaTanizaropis Tuny CuO/CuFeO2/CuNdxFe2-x04
BCTaHOBJIEHO BUCOKOCHMHXPOHHUI XapaKTep 6araToLeHTPOBOro (poTOKaTali3y OKPEMUX CKIIAIOBUX OapBHUKIB i3
CIIiJIbHUM M€XaHi3MOM ix oTofecTpyKIii SIK L[iJliCHOrO CyIIpaMoJIEKyJIsIPHOTO KOMILJIEKCY. 5. Briepie BCTaHOBJIEHO
BHCOKY €(eKTUBHICTb TEPMOMATHITHOTO BiATYKy 17151 HAHOKOMIIO3UTiB CuFeO2 /CuFe204 Ta
CuO/CuFe02/CuNdxFe2-x0O4 B KOJOiTHNX crCTeMaX iHAYKIiITHOrO HarpiBy 3 TOCATHEHHSM 3Ha4eHb SAR > 33
Br/r ta ILP > 0,16 H['H*M? /KT K [IPOSIB CHHEPTreTUYHOTro e(eKTy B3A€EMHOTI'0 IIiICUJIEHHS TaKUX (PaKTOPiB SIK
MaKCcHMasibHa HaMarHiyeHicTh, BUCOKa aHi30TPOIIis, KOJIOiAHA CTabiIbHICTh, MAKCUMAabHi 3HaUY€HHS J3€Ta-
NoTeH1iany, po3MipHui epeKT Ta noMipHUM Yac pesakcanii Heess, mo geMOHCTpYye iX oTeHnian as 6ioMeInyHuX

3aCTOCYBaHb.

2. The object of the study is the formation of the structure and morphology of copper ferrites and Nd-containing
nanocomposites based on them, synthesized by modified sol-gel autocombustion methods, as well as the
development of their functional properties for application in catalytic water purification systems and colloidal
induction heating systems. The subject of the study is the relationship between the synthesis conditions, structural
and morphological parameters, physicochemical properties, and catalytic activity of the synthesized materials in
water purification processes, as well as their thermomagnetic functional characteristics in colloidal induction
heating systems. The research methods included X-ray diffraction analysis, scanning and transmission electron
microscopy, energy-dispersive X-ray analysis, Fourier-transform infrared spectroscopy, Mossbauer spectroscopy,
thermogravimetric analysis, impedance spectroscopy, optical spectroscopy in the visible and near-ultraviolet
ranges, vibrating-sample magnetometry, zeta-potential measurements, thermomagnetic measurements, and tools
for visualization and mathematical processing of experimental data. Scientific novelty of the obtained results: 1. For
the first time, a one-step approach has been proposed for the formation of two- and three-component Type-II
heterojunctions with a cascade arrangement of energy bands, namely CuFeO2 /CuFe204 and
CuO/CuFe02/CuNdxFe2-x04, by modifying the conditions of the sol-gel autocombustion method, including the
pH of the reaction medium, precursor/chelating-agent stoichiometry, incorporation of Nd as a dopant, and the
temperature and atmosphere of post-synthesis annealing. 2. The physical regularities governing the formation of
the structural and phase state of nanocomposites based on Nd-doped copper ferrite under conditions of
chelating-agent deficiency have been established. A corresponding mechanism has been proposed for the
development of a macroporous sponge-like morphology during dendritic growth. The main structural elements of
these nanocomposites are spherical nanoparticles (~20-30 nm) of the dominant spinel phase decorated with
surface nanoislands of newly formed copper(Il) oxide and delafossite phases. 3. For the first time, a synergistic



enhancement of the photocatalytic activity of CuO/CuFeO2/CuNdxFe2-x04 dual heterojunctions has been
established. This enhancement results from the combined and competing effects of the formation and
optimization of a cascade energy-band arrangement, minimization of nanocrystallite size, formation of an optimal
content of the copper oxide phase, and the magnitude and sign of the catalyst surface potential. These factors
determine both the rate of the photodegradation reaction and its type, depending on the nature of the pollutant. 4.
For the first time, for a model cationic-anionic mixture and under conditions of a positive surface zeta potential of
three-component CuO /CuFeO2 /CuNdxFe2-x04 photocatalysts, a highly synchronous character of multicenter
photocatalysis of individual dye components has been established, with a common mechanism of their
photodegradation as an integral supramolecular complex. 5. For the first time, the high efficiency of the
magnetothermal response of CuFeO2/CuFe204 and CuO/CuFeO2 /CuNdxFe2-x04 nanocomposites in colloidal
induction-heating systems has been demonstrated, with SAR values exceeding 33 W /g and ILP values exceeding
0.16 nHem? /kg. This response is attributed to a synergistic effect arising from the mutual enhancement of such
factors as high saturation magnetization, high anisotropy, colloidal stability, high zeta-potential values, size effects,
and moderate Néel relaxation time, demonstrating the potential of these nanocomposites for biomedical
applications.
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2. Yevhen G. Len

KBasigikanis: g. ¢.-m. 1., npodecop, 01.04.07
ImenTudikarop ORCID ID: 0000-0002-1554-2342
JomaTkoBa iHpopmamnisi: Scopus ID: 6602218874

IloBHe HalMEeHYBaHHSI IOPHUAHUYHOI 0COOH: IHcTUTYT MeTanodisuky im. I. B. Kypmomosa HaujoHanbHOI

akageMii Hayk YKpaiHu

Kopg 3a €IPIIOY: 05417331

MicueSHaxo,vieHHﬂ: OynbBap Akanemika Bepaapcekoro, Kuis, 03142, Ykpaina
dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBiriHHS: Haujonanbna akaziemist HayK Ykpainu

InenTudikarop ROR:

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. XuwxkyH Ouser FOnianoBuY

2. Oleh Y. Kyzhun

KBasidikanis: n.¢.-m.u., c.H.c., 01.04.07
InenTudikarop ORCID ID: 0000-0002-2403-8607
JoaparkoBa iHdopmanist: Scopus Author ID: 6701858609

IloBHe HafIMeHyBaHHSI IOPUIHUYHOL 0CO0H: [HCTUTYT TPOGIeM MaTepiasio3HaBeTBa im. I. M. Ppaniiesuya

HanjionanpHoi akazemii Hayk Ykpainu

Kopg 3a €IPTIOY: 05416930

MicueSHaxo,vieHHﬂ: ByJs1. OMersgHa I1pinaka, Kuis, 03142, Ykpaina
dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBiiHHS: Haujonanbna akaziemis HayK Ykpainu

InenTudikarop ROR:

Peuensentu



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. Maupnsiok Bonogyumup Iroposuy

2. Volodymyr 1. Mandzyuk

KBasigikamis: 1. ¢.-m. v, npodecop, 01.04.18

Imentudikarop ORCID ID: 0000-0001-6020-7722

JoaparkoBa iHpopMawuisi: Scopus Author ID: 8263977400; ResearcherID: ABE-3011-2020

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: KapnaTchKuii HallioHa/IbHUIA yHIBEpCUTET iMeHi Bacuis

Credanuka

Kopg 3a €IPIIOY: 02125266

MicneSHaXO;DKeHHﬂ: ByJ1. llleBueHka, IBaHo-®pankiBeek, 76018, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. S165108b JI1060B CTrenaHiBHa

2. Liubov S. Yablon

KBasigikanis: 1. ¢.-m. v, npodecop, 01.04.18

InenTudgikarop ORCID ID: 0000-0003-3186-6969

HoparkoBa iHdopmamuisi: Scopus Author ID: 6505860933; Web of Science ResearcherID: 18044012

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: KapnaTchkuii HallioHa/IbHUIA yHiBEpCUTET iMeHi Bacuis

CredaHuka

Kopg 3a €IPIIOY: 02125266

MicneSHaxo,erCHHﬂ: ByJ1. llleBueHka, IBaHo-®pankiBeek, 76018, Ykpaina
dopma BiracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZmoMOCTi

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI Spemiit [Ban TleTpoBuy
TOJIOBH pagu

BsiacHe IIpizBuie Im'sa ITo-6aTbKOBI Spemiit [an TleTpoBuy
rOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasibHUMH 3a HiATOTOBKY Capuyk Haranisa [leTpiBHa
00JIIKOBHX JOKYMEHTIB

Peecrpa'rop Opuenko TersiHa AHaToJIiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




