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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYyOPHK: 31.17

Tema guceprauii:
1. BynoBa, moMiHecLeHTHi Ta eseKTpodi3nyHi BIaCTUBOCTI KAPOOKCUIATHUX KOOPAMHALIHYX MTOJTiMEPiB Ha OCHOBI

a3aMaKpoLMKIIiYHUX KomIiekciB Hikeso(Il), mini(Il) i nuuky(II) Ta ix KOMIO3UTIB.

2. Structure, luminescent and electrophysical properties of carboxylate coordination polymer, based on
azamacrocyclic complexes of nickel(II), copper(ll) and zinc(Il) and their composites.

Pedepar:

1. 3a 1ONIOMOT010 PEHTTE€HOCTPYKTYPHOI'O aHAaJli3y BCTAHOBJIEHO KPUCTaliYHy 6yZ0BY 34 iOHHUX CIIOJIYK Ta
KoopauHauiiiHux nojaiMmepis (KIT) Ha ocHOBI azamakpouukIiyHKX Komiekci Hikemo(1I), Migi(Il) Ta uunky(Il) i
apOMaTMYHMX KapOOKCUIIATIB Ta Ccyb(oHaTiB. [IokazaHo, o He3aIeXXHO Bif, ix IpUpPoHU (i0HHI CIIOJYKHY,
eJIeKTpoHeUTpasbHi, aHioHHi 1D un 2D KII), B KpucTanivyHuX rpatkax 6ibI10CTi OTPUMAHUX CIIOJIYK HAsIBHUN
MIOTEHLITHMI BaKaHTHUH IIPOCTIP, 3alI0BHEHUI KPUCTAJIOCOIbBATHUMY MOJIEKYJIaMU. [JOCIIiIPKEHO JIIOMiHECLI€HTHI
BJIACTMBOCTi OTPMMAaHNX KOMILJIEKCIiB. BCTaHOBJIEHO, O CIIOJIYKU Ha OCHOBI HUHKY(II) xapakTepusyoThCs Jiran-
LIEHTPOBAHOIO JIIOMiHeCceHLiel0. OTPMMaHO HU3Ky KOMIIO3UTiB Ha 0CHOBI KIT nuHKy(Il) Ta MOMiHEeCLIEeHTHUX

OpraHiuHuxX 6apBHUKIB. BCTaHOBJIEHO, 1110 Y BUNIA/IKY [I€PEKPUBAHHS CIIEKTPAJIbHUX CMYT eMicii KoMIlyekcy Ta



NOTJIMHAHHS GAPBHUKA, OTPUMaHi KOMIIO3UTHU XapaKTepU3yI0ThCs 6iMOaIbHOIO eMicielo. [TokasaHo, 10
apoMaTuy4Hi HiTpocnosyku racsats mominecteHnio KII [Zn(L1)(DPhDC)]n ta f10ro KOMHo3uTy 3 aKpUIUHOBUM
OpaHXXeBUM. 3 BUKOPUCTaHHSM Map i30CTpyKTYpHUX KI1 BUBYEHO BIUIMB OKMCHO-BiIHOBHUX BJIACTUBOCTEN METAITy
Ha npotuecu cop6uii ioay. ITokasaHo, 110 KOMILJIEKCH Ha OCHOBI peJOKC-aKTUBHOTO Hikeso(II) copOytoTh 6inbury
KiJIbKiCTb 110[ly, HDK CIIOJIYKM Ha OCHOBIi pefokc-inepTHoro uMHKY(Il). 3a nonomoroo EINP BcTaHOBIIEHO, 10 COPOLIis
ftony npuBouUTh 10 okucHeHHs Hikesto(Il) no Hikesnto(III). BctaHOBIEHO, 1110 HA BiIMiHY Bifl BUXiIHUX KOMILJIEKCIB,
10BMiCHI KOMIIO3UTH XapaKTE€PU3YIOTbCS €JIEKTPUYHOIO NIPOBiAHICTIO. [IoKa3aHO MOXJINBICTb BUKOPUCTAHHS TaKUX
KIT i KOMIIO3UTIB Ha IX OCHOBI SIK CEHCUOI3YI0UMX IOKPUTTIB (POTOAHOLIB HOA-NOAUIHUX (POTOENIEKTPOXIMIYHUX

KOMIpOK.

2. The structures of 34 ionic compounds and coordination polymers (CP) based on tetra-, penta- and
hexaazamacrocyclic cations of nickel(Il), copper(Il) and zinc(II) and aromatic carboxylates and sulfonates were
determined by the method of X-ray crystallography. It is shown that independently on their nature (ionic
compound, electro-neutral, anionic 1D or 2D CPs) the potential vacant space occupied be crystal solvent molecules
is present in the crystal lattices of the majority of compounds. Luminescent properties of synthesized complexes
were studied. It is shown that ligand-centered luminescence inherent in the zinc (II) complexes is due to the
electronic transition in aromatic systems of carboxylates. A number of composites was obtained based on zinc-
containing CPs and luminescent organic dyes. It was shown that in the case of overlapping of dye absorption band
with emission bands of CPs the bimodal emission of composites is obseerved. Nitrocompounds were shown to
quench the luminescence of [Zn(L1)(DPhDC)]n and his composite with acridine orange. Processes of iodine
sorption was studied using a set of three pairs of isostructural CP. It is shown that the amount of iodine adsorbed
by complexes formed by redox-active nickel(II) is higher than that captured by redox-inert zinc(Il)-containing
analogue under the same conditions. The formation of nickel(IIl) ions as a result of nickel(II) oxidation is confirmed
by EPR spectroscopy. In the majority of cases iodine-containing composites unlike individual CPs display
electronic conductivity. The possibility to utilize such CP and composites thereupon as sensibilizing coating of
photo-anode in iodine-iodide photoelectrochemical cell was demonstrated.
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