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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOpPHK: 31.15

Tema gucepranii:
1. BB 6yn0Bu TpUC(Mipa3oJii))oopaTHUX Ta KAPOOKCUIIATHUX KOMILIEKCIB JIAHTAHOIiB Ha iX (pOTO-, €JIEKTPO- Ta

TPUOOTIOMIHECIIEHTHI BIaCTUBOCTI

2. The influence of the structure of tris(pyrazolyl)borate and carboxylate complexes of lanthanides on their photo-,
electro- and triboluminescent properties

Pedepar:

1. Po3mmpeHo iCHyI04i yABJIEHHS IIPO OCHOBHI 3aKOHOMIPHOCTI BIUIMBY XiMiYHOI, MOJIEKYJIAPHOI Ta KPUCTAIIYHOI
Oy[l0BY KOOPIMHALIIMHUX CIIOJIYK JIaHTaHOiAiB (Ln3+) 3 sirangamu pisHUX KjaciB Ha iX JIIOMiHECLIeHTHI Ta MarHiTHi
ByacTuBOCTi. [TokazaHo, mo kBaHTOBi Buxoau (KB) mominecnennii komniekciB Tb3+ 3 Tpuc(nipazomin)oopart-
aHioHamu B poJii JliraHaiB-aHTeH gocsaralots 80%, 1m0 Ha PiBHI HAMBUINUX BiAIIOBIIHUX 3HAYEHb, BIIOMUX [JIs
KOOPJMHALINHUX CIOJIYK JIAHTAHOIiB. 3HANEHO, 10 BiIHOCHE PO3TAlllyBaHHS €HEPTETUYHUX PiBHIB JIiraHIiB B
pi3HOJIIraHIHMUX KOMILJIEKCax Ln3+ BIJIMBae Ha XapaKTEPUCTUKU €MiCii TaKUX CIIOJIYK. BusBieHo, mo
Tpuc(nipazosin)ooparHi kommnuaekcu Eu3+ ta Tb3+ nposBisitoTh iIHTEHCUBHY METaJI-LIEHTPOBAHY
TpUOOJIIOMiHECLIEHIIi10, a crIosyku Tb3+ - TakoX eJyiekTposioMiHecueH . [TokasaHo, o B KOMILJIEKC]
TpPyGd(CH3CO2)2(H20) nonoBanomy Eu3+ a6o Tb3+ crexinr B3aemoii cipusitoTs rnepezadi eHeprii 30ynKeHHs Ha



BigcTani 1o 300 HM, iMOBIpHO 3a MOeAHAHHAM 0OMiHHO-PE30HAHCHOTO Ta AUIO0JIb-JUITOJIBHOTO MEXaHi3MiB.
BusiBiieHo, 1110 B 3aJ1€5KHOCTI BiJl JOBKMHU XBUJIi 30y IKYI0UOr'O BUIIPOMIHIOBAHHS B CIIEKTPax JIIOMiHECLeHILii
Kom1ekciB Pr3+ ta Nd3+ 3 nuanionamu kam@opHoi Ta TeTpadpTopTepedTaneBoi KUCIOT MOXKE ITPOSIBIISITUCS SIK
eMicig JliraHfy 3 epeKTamMy BHYTPIIHBOrO QibTpa, 00YMOBJIEHUMU IOTJIMHAHHAM i0HIB Ln3+, Tak i MeTan-

LIEHTPOBAHA eMiCisl.

2. The basic concepts of the influence of chemical, molecular, and crystal structure of coordination compounds of
lanthanides (Ln3+) with different ligands on their luminescent and magnetic properties were developed. It was
shown that luminescence quantum yields (QY) of Th3+ complexes with tris(pyrazolyl)borates as antenna-ligands
reached 80%, which is comparable to the highest values reported for lanthanide coordination compounds. It was
found that the relative position of the ligands' energy levels in heteroligand Ln3+ complexes influence emission
characteristics of such compounds. It was found that tris(pyrazolyl)borate complexes of Eu3+ and Tb3+ show
intense metal-centered triboluminescence and complexes of Tb3+ also possess electroluminescence. Stacking
interactions promoted excitation energy transfer over the distances up to 300 nm in TpPyGd(CH3CO2)2(H20)
doped with Eu3+ or Tb3+ ions, probably by a combination of electron-exchange and dipolar mechanisms. It was
shown that, depending on the excitation wavelength, Pr3+ ra Nd3+ compounds with tetrafluoroterephtalate or
campharate dianions showed ligand-centered emission with inner-filter effects caused by absorption of Ln3+-ions
or metal-centered emission.
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