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J>kepesia piHaHCYBaHHS
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5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

CTBOpEHHSI HOBUX TiOpMIHMUX, KOMIIO3UTHUX Ta NMOJIMEPHUX MaTepiajiB NONOBAaHMX KOOPAMHALIMHMUMU cronykamu 3d- i 4f-

METaJliB Ha OCHOBI 6eTa-AMKEeTOHATHUX Ta KapOOKCUJIATHUX alJUKJIIYHUX JITraHTiB

Ha3sBa po6oTHu (aHrJI)

Development of new hybrid, composite and polymeric materials doped with coordination compounds of 3d and 4f metals based
on beta-diketonate and carboxylate acyclic ligands

Pedepar (yxp)

Po6ora cnpsiMoBaHa Ha po3pOOKY HOBUX KOOpPAMHALIMHUX crosayk 3d- i 4f-meTaniB Ha OCHOBI O-AUKETOHATY, KapOOKCUJIATy Ta
JliraHfiiB Ha OCHOBi KypkyMiHy. Po3po6seHo epeKTHBHI MeTogu CHUHTE3y KOOpIAMHALMHUX CIIOJIYK i JOoCiimKeHHs ix ¢isuko-
XiMIYHUX BJIaCTHBOCTel. Ha OCHOBi LMX CIOJNYK OTPMMaHO TiOpuAHI Ta MoOJiMEpHi Marepiaau 3 IIPOTrHO30BAHHUMU
(dpyHKIiOHANBHUMYK XapaKTepucTUKaMu. I1 ppo6OTi NpoOBeEeHO CHHTE3 Ta JOCJIIKEHHS BJIACTMBOCTEHN HOBUX KOOPAMHALIHUX
crionyk 3d- i 4f-meraniB 3 nomigentatHumu O,N,P-BmicHumu siranpamu. OcobuBy yBary Oysio TPUJIiIEHO CTBOPEHHIO
riopumHUX HaHOMaTepiaJiB [JIT CEHCOpiB, Jla3epiB, ONTUYHUX IEPETBOPIOBaYiB i mimcumoBayiB. IlokazaHo, mo Mmopudikaiis
OpraHO-HEOpPraHiYHUX MATpHUIp KOMIUIEKCAMM JIAHTAHOI[iB IiIBUILye TEpMOCTAGINBHICTh 1 JIIOMIHECHEHTHI BJIACTUBOCTI
martepianiB. CrekTpasibHi [AOCHIIKEHHS I[10Ka3ajd MOJKJIMBICTbh LiJIECIIPSIMOBAHOTO KOHTPOJIIO BUIIPOMIHIOBAHHSI B Pi3HUX
CIIEKTPaJIbHUX Aiana3oHax. [JOC/iIKeHO CHEeKTpajbHi Ta JIIOMIHECLEHTHI BJIACTUBOCTI CHHTE30BaHUX CIIOJYK, 30kpema EuTb-
IVKETOHATIB, $Ki II0Ka3ajy pEryJbOBaHY KOJIIOMIHECLEHLiI0 B YEPBOHOMY Ta 3€JIEHOMY Jialla3oHaxX CIEKTPy, WO €
NEPCIEeKTUBHUM [jIs1 pO3poOKu cBiT0mioniB RGB Ta sasepHux cucrteM. BUKOpUCTOBYIOUM METOAU CaMO36ipKu, reTepoJiraHiHi
kommiekcu 3d-metanis (Co, Ni, Cu) i nantanoigis (Nd, La) 6ysu Bnepiue CMHTE30BaHi, 10 IPONOHYE MOTEHLIHE 3aCTOCYBaHHS Y
(oTOHIlli, ONTOENIEKTPOHILi Ta KaTaslidi. KypkyMiHaTy LIMHKY Ta Mifi BUSBUJIM BUCOKY aHTUOAKTEPiajbHy aKTUBHICTb Ta 3HAYHY
AHTUOKCUJAHTHY fito. [i6bpuaHi maTepianun Ha OCHOBI aJIOMOCUJIIKATIB i CHUJICECKBIOKCAHIB MPOAEMOHCTPYBAIM BUCOKY
TEPMOCTIMKICTb 1 TOKPALEHi KaTaJliTU4YHI BJACTUBOCTI. Y HOCIIIKEHHI NpefCcTaBeHi iIHHOBALINHI MiAX04U 4O KOHTPOJILOBAHOTO
CHUHTE3y KOOpIWHALINHUX CHOJIYK 3 PO3MHUPEHUMHU (PYHKLIOHATbHUMU XapaKTE€PUCTHUKAMM, SIKi MOXYTb OyTU BUKOPHUCTaHi B
Cy4YaCHUX TEXHOJIOTiSIX, MEAUIMHI Ta HaBKOJMIIHBOMY CEpefoBUIIi, a TAaKOX MAJisi BUpilleHHS KPUTUYHUX 3aBfaHb B OIIK Ta

€KOHOMilli YKpaiHu.
Pedepar (aHru)

The work focuses on the development of new coordination compounds of 3d- and 4f-metals based on o-diketonate, carboxylate,
and curcumin-based ligands. Effective methods for the synthesis of coordination compounds and studies of their
physicochemical properties have been developed. Hybrid and polymeric materials with predicted functional characteristics
were obtained based on these compounds. The research involved the synthesis and investigation of the properties of novel
coordination compounds of 3d- and 4f-metals with polydentate O,N,P-containing ligands. Special attention was given to the
creation of hybrid nanomaterials for sensors, lasers, optical converters, and amplifiers. It has been demonstrated that the
modification of organo-inorganic matrices with lanthanide complexes enhances the thermal stability and luminescent
properties of the materials. Spectral studies revealed the possibility of targeted control of emission in various spectral ranges.
The spectral and luminescent properties of the synthesized compounds, particularly EuTb-diketonates, were studied, showing
tunable co-luminescence in red and green spectral ranges, which is promising for the development of RGB LEDs and laser
systems. Using self-assembly methods, heteroligand complexes of 3d-metals (Co, Ni, Cu) and lanthanides (Nd, La) were
synthesized for the first time, offering potential applications in photonics, optoelectronics, and catalysis. Curcuminates of zinc
and copper exhibited high antibacterial activity and significant antioxidant effects. Hybrid materials based on aluminosilicates



and silsesquioxanes demonstrated high thermal stability and improved catalytic properties. The study introduces innovative
approaches to the controlled synthesis of coordination compounds with advanced functional characteristics, which can be
utilized in modern technology, medicine, and environment applications, as well as for addressing critical challenges in the
defense industry and the economy of Ukraine.
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Kozu temarnunux pyopuk HTI: 31.17, 31.25
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

Ha3sBa npoaykuii (ykp): HoBuii rerepomeTtaniyHuit kommekc Co(II) Ta Nd(II) 3 penaTposiHom
[Co(Phen)3][Nd(NO3)5(H20)][Nd(NO3)4(H20)2]-H20

Hassa npoaykuii (anrJi): A new heterometallic complex of Co(II) and Nd(III) with phenatroline
[Co(Phen)3][Nd(NO3)5(H20)][Nd(NO3)4(H20)2]-H20

OuikyBaHi pe3yJybTaTi: MeTou, Teopii
T'amyss 3acTocyBaHHS: XiMis

Onuc npozykuii (ykp): Kommsekc e pinkicuum npuxnagom 3d-4f KoopanHaLiHOI CIIOJYKY, [0 Ma€ AUCKPETHY CTPYKTYPY, a He
00'eHaHe MeTaJleBe SiAPO, IO BiIKpHUBa€ NEPCIEKTUBY CTBOPEHHS HOBUX TipOreH-3B'13aHIX METaJI00PTraHiuHuX

CYIIPaMOJIEKYJIIPHUX CTPYKTYP, [0 Mae GyHIaMeHTabHE 3HAa4eHHs JI7Is1 KpUCTAIOXiMil

ComianbHO-eKoOHOMIYHa crpsimoBaHicTs HTII: CTBOpeHHs IPMHLIMIIOBO HOBOI MPOAYKLil (MaTepiasiB, Te€XHOJIOTIH TOLIO) 115

3abe3revyeHHs! eKCIIOPTHOTO TOTEeHIliaNy Ta 3aMillleHHIO IMITIOPTY
Crapgis 3aBepmenocti HTII: Ines, KoHuenuis

Bruposagskenns HTII: He BnposamkeHo

CTpoKH BIIPOBaJ)KEHHS:

Bupo6nuk npoaykuii: I3HX HAH Ykpainu imeHi B.I.BepHazcbkoro
Cro>KkuBayi NpoayKuii:

IlepcrieKTHBHI pUHKH:

IIpaBa iHTesIeKTyasIbHOI BaacHOCTi: Hemae

®opmu Ta ymoBH nepegaui npogykuii: CriiieHi HIJTKP

HTII 2

Haspa npoaykuii (ykp): HoBuii 6eta-guKkeTOHaTHUI KoMIieke Heogumy Nd(dmhpd)3
Hassa npoaykuii (anrJ): A new neodymium beta-diketonate complex Nd(dmhpd)3
OuikyBaHi pe3yJybTaTi: MaTepianu

T'asmysp 3acTocyBaHHS: XiMis

Onuc npogykuii (ykp): Januii KOMIUIEKC IEMOHCTPYE €MiCilo B 4epBOHii o6sacTi criekrpa (650-684 um) Ta I4 -o6sacri

(1064HM). Taki MaTepianyu MOXYTb GYTHU BUKOPUCTAHI 1J1s1 ONTUYHUX ITiICUJIIOBAYiB T JIa3€PHUX CUCTEM.

ConjiasnpbHO-eKOHOMIYHa cnpsimoBaHicTh HTII: CTBOpeHHs MPUHIMIIOBO HOBOI NPOAYKIii (MaTepiasiB, TEXHOJIOTIH TOIO) IS

3a6e3revyeHHs! eKCIIOPTHOTO TOTEeHIliaNy Ta 3aMillleHHIO IMITIOPTY
Cragis 3aBepmenocti HTII: Ines, koHuenunis

Brupoeagskenns HTII: He BoposamkeHo

CTpoKH BIPOBaJKEHHS:

Bupo6nuk npoaykuii: I3HX HAH Ykpainu imeHi B.I. BepHazncbkoro



Cro>KuBayi NpoAyKIii:
IlepcrieKTHBHI pUHKH:
IlpaBa iHTesIeKTyasIbHOI BaacHOCTi: Hemae

®dopmu Ta ymoBH nepepaui npozykuii: He nepen6avanocs

HTII 3

Hassa npoaykii (ykp): HoBi rerepometasniyHi kommiekcu EuTb 3 HeHacnyeHMMU JUKETOHAMU
Hassa npoaykuii (auru): New heterometallic complexes of EuTb with unsaturated diketones
OuikyBaHi pe3yybTaTi: MaTepianu

T'amyss 3acTocyBaHHS: XiMisl

Omnuc npogykuii (yKp): KomIiekcu 1eMOHCTPYIOTb PEryJIbOBaHY KOJIOMIHECLIeHI{l0 B 4epBOHOMY i 3eJIeHOMY CIIEKTpabHUX

Jliala3oHax, 110 € NePCIEKTUBHUM 11711 CTBOPEHHS RGB-CBIiT/I011011iB Ta 1a3€pHUX CUCTEM.

ComianbHO-eKoOHOMIYHa crpsimoBaHicTs HTII: CTBOpeHHs IPMHLIMIIOBO HOBOI MPOAYKLil (MaTepiasiB, TeXHOJIOTIH TOLIO) 115

3a6e3rnevyeHHs! eKCIIOPTHOTO TOTEeHIliaNy Ta 3aMillleHHIO iIMITIOPTY

Crapis 3aBepmenocti HTII: Ines, KOHLeNis

Buposagskenns HTII: He BnposamkeHo

CTpoKH BIPOBaJi)KEHHS:

Bupo6nuk npoaykuii: I3HX HAH Ykpainu im.B.I.BepHancskoro HAH Vkpainu
Cro>KuBayi NpogyKuii:

IlepcrieKTHBHI pUHKH:

IlpaBa iHTesIeKTyasIbHOI BaacHOCTi: Hemae

®opmu Ta ymoBH nepepgaui npogykuii: CriiieHi HIJTKP
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