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1. 3B'130K MiX CKJIaJOM, CTIKICTIO i CIEKTPaJIbHUMUBJIACTUBOCTSIMUA KOMILJIEKCIB 4f-es1eMEeHTIB Ta ix BUKOPUCTaHHS

B JIIOMiHECLIEHTHOMY aHaJli3i.

2. Connection between composition, stability and spectral properties of 4f-element complexes and their
application in luminescence analysis

Pedepar:

1. TlpegMeT mocimKeHHs: CKaf, CTiMKiCTb, ONTUYHI BaCTUBOCTI KOMILIEKCIB 4f-eneMeHTiB. O6'eKT AOCHIKIEHHS:
KoMIiekcy 4f-esieMeHTiB 3 3a6apBlIeHMMU JliraHzamu Ta b-guketoHamu. MeTa JOCTiIKeHHS: YyCTaHOBJIEHHS
3B'S13KY MK CKJIaZiOM, CTilKiCTIO, ONTMYHUMU BJIACTUBOCTSIMU KOMILJIEKCHUX CIIOJIYK 4f-esieMeHTiB i mapameTpamuy,
110 XapaKTePU3yIOTh IPUPOAY LIEHTPaJILHOrO i0Ha i jliraHfa, BUbip Ha 11iif OCHOBI KpallluX aHAMITUYHUX QOPM, a
TaKO>X PO3p0OKa OCHOBHUX METONUYHUX IMiTXOIiB AJ15 JIOMiHECLIEHTHOTO BU3HAYEHHS I€SKUX JIaHTaHiNiB. MeToau
TOCJIiKEHHS: TOTeHI[iIOMeTPUYHUH, JIIOMiHECLIEHTHUM, criekTpodoromeTpuyHuii, [Y-, AMP-cnekrpockorii,
MOJIEKYJISIPHOI MEXaHIKY, €JIEMEHTHUN aHasi3. HaykoBa HOBU3HA OL€pKaHUX PE3YJIbTaTiB: IPOBEIEHE
CHACTEMAaTHUYHE BUBUYEHHS 3B'3Ky MK CKJIQJIOM, CTiMKiCTIO i CIEKTPaIbHO-JIIOMiHECLIEHTHUMU BJIACTUBOCTSIMU
KOMIUIEKCIB Ln 3 pi3HMMU [TOXiIHMMU aleTUIIALETOHY i MapaMmeTpaMu, 0 XapaKTEPU3YIOTh IPUPOLY

LIEHTPAJIbHOTO i0HA 1 JliraHza; 3aporOHOBaHI PiBHSHHSI 11 OIIMCY 3MiHU B JIaHTaHiAHOMY psni ¢isuyHux, PizuKo-



XIMiYHUX BJIaCTMBOCTEN i0HIB JIaHTaHIZ, iB i IX KOMIIJIEKCIB; YCTAHOBJIEH] 11 OINKCaHi KOPENALiMHUMY PiIBHAHHAMU
3aJ1€KHOCTI BJIACTUBOCTEN KOMIJIEKCHUX CIIOJIYK JIAHTAHIiB, [0 XapaKT€PU3YIOTh iX 30aTHICTb O OTJIMHAHHA i
BUIIPOMIHIOBAaHHS CBITJIOBOI €HEprii, Bifi pi3HMX NTapaMeTpiB JIraHiB; JOCHiIKEeHa 3MiHa 3apsIiB Ha aTOMax y
X€JIATHOMY LIMKJIi b-IMKETOHATIB JIaHTaHiMiB i yCTAaHOBJIEHO, 110 iHTEHCUBHICTD CBITJIONOIVIMHAHHS, iIHTEHCUBHICTD,
KBAaHTOBUM BUXI[ i 4ac XuUTTA momiHecueHnii kommniekciB Sm, Eu, Nd i Yb kopenioioTs 3i 3Ha4eHHSIMU 3apsifiB Ha
IOHOPHUX aToMax KUCHIO; [TOKa3aHo, 110 iHTeHCUBHICTb JIIOMiHecLieHIIii b-nukeToHaTiB Ln y psiny NOxinHUX
alleTWIaLeToHy 3 propoBaHuMU 3aMicHuKamu (CF3-C8F17) 3HaxonuThCs B IPSIMIl 3a/1€5KHOCTI Bif, riipodo6HOCTI
JIiraH[IiB i BHECKY KOBAJIEHTHOI CKJIaIOBOI B 3B's130K Ln-O; yCTaHOBJIEHE YTBOPEHHSI LOBIMMHU (PTOPOBAHMMU
3amicHukamu (C6F13) nepdTop-b-nrkeToHiB 0607I0HKN KOMILIEKCY, 611M3bKOi 10 cpepruiHOi; Ha OCHOBI
YCTaHOBJIEHUX 3aKOHOMIPHOCTE i KOpesLiiHUX 3aJ1e’KHOCTEN OO PYHTOBAHI IJISIXY 3MEHIIEHHS BHYTPIlIHbO- i
MIXKMOJIEKYJIIPHUX BTPAT €Heprii 30yI)KeHHs] KOMIJIEKCY;BMB Y€Ha i yIeplle BUKOPUCTaHA [JIsl aHAJITUYHUX Liei
JIIOMiHEeCLeH1is KOMILJIeKCHUX croyk Nd i Yb 3 3ab6apsnenumu pearentamu, Nd, Tm i Yb - 3 b-gukeToHamu.
[IpakTr4YHe 3HAYEHHS OJIEP>KaHUX PE3YJIbTATIB: 3 BAKOPUCTAHHSIM 3aIIPOIIOHOBAHOTO PiBHSIHHS PO3Pax0OBaHi
IIOCJIiIOBHI KOHCTaHTH CTIMKOCTi KOMIJIEKCiB Ln 3 11 pTOproxXifHMMH aljeTUIALIETOHY; peali3oBaHi MOXJIMBOCTI
MigBUIIEHHS IHTEHCUBHOCTI JIIOMiHECLeHIii KOMIIJIEKCIiB Ln MIsXOoM BUKOPUCTaHHS b-IUKeTOHiB i3
IOBTOJIAHIIO)KHUME dTopaskinbHuME 3amicHukamu (C6F13, C8F17), neiitepyBanHs ueHTpansHoi CH-rpymnu b-
IVIKETOHY, 3aCTOCYBAaHHS II0JIIMEPHUX b-IMKETOHIB Ul NI0J1IMEPHOrO COPOEHTY (MTOJIIMETUIIMETAaKpUIIaTy),
MOI1}piKOBaHOrO b-IUKeTOHAMU; pO3PO06JIEHI METONUKH JIOMiHECLIEeHTHOrO BUu3HadeHHs Eu, Sm, Nd i Yb y pisnux
006'eKTax; B CIIOJIyKax 3 coroJjiiMepamMu Ha 1-2 nopsgka BeJIMYMHYU [OPIiBHSHO 3 BiATIOBiTHNMU b-AMKeTOHATAMU
3HIDKEHa MeXka BUsIBJIeHHs Eu B OKcuax JlaHTaHifiB-TaciiB JIlOMiHeCLeHLil; JISIXOM CIIPSIMOBAHOI'O BUOOPY
JliraHiiB po3pobsieHa MeToMKa aHanisy Sm203 Ha BMicT y HboMy Mikpogomimok Nd i Yb, paHime He
BU3HAYyBaJIbHUX JIIOMIHECLIEHTHUM METOJOM; Y IPAKTUKY JIIOMiHECLIEHTHOTO aHajli3y BBEJeHi MIpUuiiomMu
MAaCKyBaHHS €JIEMEHTIB, 1J0 3aBa’KalOTh, 3aCHOBAHI Ha Pi3Hi CTIMKOCTi KOMILJIEKCIB JIaHTaHiJiB 3 ar€HTaMH, 110
MacKyIOTh (BU3HaueHHs Tm B okcupax raciis somidecueHii - Ce, Pr, Nd), i 3MiHi BaJleHTHOTO CTaHy €JleMeHTa~-
ocHOBHU (Bu3HaueHHs Nd i Sm y Eu203). [IpenmerT i cTyninb BIpoBazpKeHHs: PO3po6JieHi METOOVKY BU3HAYEHHS
Smy(I1I), Eu(III), Nd(III) i Yb(III) BnpoBazpKeHi B MpakTUKy po60TU pisHuX nignpuemcTs. Cpepa BUKOPUCTAHHSL:

HeOpraHiyHa XiMis, aHasliTU4Ha XiMis

2. Subject of investigation: composition, stability, optical properties of complexes of 4f-elements. Object of
investigation: 4f-element complexes with colored ligands and b-diketones. Aim of investigation: establishment of
the connection between the composition, optical properties of complex compounds of 4f-elements and
parameters characterized the nature of central ion and ligand, the choice on this base the best analytical forms as
well as the development of the main methodical approaches to the luminescence determination of some
lanthanides. Methods of investigation: potentiometric, luminescence, spectrophotometric, IR-, NMR-
spectroscopy, molecular mechanic, element analysis. Theoretical results and novelty: the systematic investigation
of connection between the composition, stability and spectral-luminescence properties of Ln complexes with
different acetylacetone derivatives and the parameters characterized the nature of central ion and ligand has been
performed; the equations for describing the ch ange of physical, physical-chemistry properties of lanthanide ions
and their complexes in lanthanide series were proposed; the dependences for properties of lanthanide complexes,
characterized their ability to the absorption and emission of the light energy, on various ligand parameters has
been established and described by the correlation equations; the alteration of charges on the atoms in chelate
cycle of lanthanide b-diketonates has been studied and it was found that the intensity of light absorption,
intensity, quantum yield and lifetime of luminescence for Sm, Eu, Nd and Yb complexes correlate with the charge
values on the oxygen donor atoms; it was shown that the luminescence intensity of lanthanide b-diketonates in
the series of acetylacetone derivatives with fluorinated substituents (CF3-C8F17) directly depends on
hydrophobicity of the ligands and contribution of the covalent constituent into the Ln-O bond; the formation of
the shell of complex close to the spherical by the long fluorinated substitue nts (C6F13) of perfluoro-b-diketones
has been demonstrated; on the base of established regularities and correlation dependences the ways of
decreasing the intra- and inter-molecular energy losses of complex have been grounded; the luminescence of Nd



and Yb complexes with colored reagents and Nd, Tm, Yb with b-diketones has been studied and first used in the
analytical purposes. Practical results and novelty: Using proposed equation the sucessive stability constants of Ln
complexes with 11 acetylacetone derivatives were calculated; the possibility of increasing the luminescence
intensity of Ln complexes has been realized by using the b-diketones with long fluoroalkyl substituents (C6F13,
C8F17), deutering the central CH-group of b-diketone, application of polymeric b-diketones or polymeric sorbent
(polymethylmethacrelate) modified by b-diketones; the methods for luminescence determination of Eu, Sm, Nd
and Yb in various objects have been developed; using the copolymers the detection limit of Eu in oxidesof lan
thanides-quenchers of luminescence was reduced by 1-2 order of value; by means of the directed choice of the
ligands the method for analysis of Sm203 on the content of Nd and Yb micro impurities that were not early
determined by luminescence method has been developed; the ways for the masking of hindering elements based
on different stability of lanthanide complexes with masking agents (determination of Tm in oxides of quenchers of
luminescence - Ce, Pr, Nd) and change of the valent state of element-base (determination of Nd and Sm in Eu203)
have been introduced into the practice of luminescence analysis. Subject and degree of introduction: The
developed methods of determination of Sm, Eu, Nd and Yb have been introduced into the practice of work of
different concerns. Field of application: inorganic chemistry, analytical chemistry
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