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3eqincbKka AHHAa €BreuiiBHA
CHUHTE3 HOBUX HAHOKOMIIO3UTIB HA OCHOBI ITOJICTUPOJIY
TA MIOJI34-ETUWJIEHAIOKCUTIO®EHRY)

VYV pamkax naHoi poOOTH PO3pOOJEHO METOAMKY Ta CHUHTE30BAHO Psiji HOBUX
KOMIIO3UTHUX MarepiajliB Ha OCHOBI €JEKTPOMNpPOBiAHOrO mojiMepy modi(3,4-
etunenaiokcutiopeny) (IIEJOT) Ta HenmpoBigHOro, BIIHOCHO  HU3LKOIUIABKOTO
nomimepy nodictupony (IIC). Kommo3uTu  cuHTE3yBald  METOJIOM  XIMIYHO-
OKHCHIOBaJIbHOI monimMepu3zarlii Monomepy EJIOT y Bomuux aucmepcisx chepuuyHux
HanouyactuHoK [1C posmipy Big 30 aM g0 500 HM. MOHITOpUHT TIpoliecy MoJliMepu3allii
EJIOT 3naiiicHioBanu nuisixom koHtposto 3minu pH, Red-Ox morenmiany ta eBostorii
UV-vis criekTpiB peakiiiHux po3urHiB. MoekyisipHy OyJ0BY Ofiep>KaHUX KOMITO3UTIB
JIOBOJIUIHU 3 BUKOpUcTaHHAM [Y-criekTpockorii, MOpQoJIoTiro BUBYAIN TPAHCMICIHHOIO
enekTpoHHOI  Mikpockomiero  (TEM).  JlocmpKeHO — €IeKTPONPOBIAHICTE — Ta
TEPMOCTaOUTBEHICTh OTPUMAHMX 3pa3KiB.

Kuarouosi ciioBa: OxucHioBanbHa nomimepu3saiis EJIOT, komno3utu nosictuposn/
[HEJOT, IIC Bogna aucnepcis, npoBianicts EJIOT.

HaykoBi kepiBHuUKH: 1.X.H., 1011. Bperik JI.O.,

1.X.H., ipod. [Ty O.A.
K.X.H., H.c. HockoB [0.B.

SYNTESIS OF NEW NANOCOMPOSITES BASED ON POLYSTYRENE
AND POLY (3,4-ETHYLENEDIOXYTHIOPHENE)

In the framework of this study, a new synthetic method was developed and a
number of new composite materials based on poly-(3,4-ethylenedioxythiophene)
(PEDOT) as a conductive polymer and polystyrene (PS) as a non-conductive with low-
melting point polymer were synthesized. The composites were synthesized by chemical-
oxidative polymerization of the EDOT monomer in aqueous dispersions of spherical PS
nanoparticles with particle size variation from 30 nm to 500 nm. The EDOT
polymerization process was monitored by controlling the change in pH, Red-Ox



potential and evolution of the UV-vis spectra in the reaction solutions. The molecular
structure of the obtained composites was proved using IR spectroscopy, and the
morphology was investigated using transmission electron microscopy (TEM). The
electrical conductivity and thermal stability of the obtained samples also were
investigated.

Kopmiii Liiona €BreniBna
MHOJIMEPHI KOMIIVIEKCH PIJKO3EMEJIbBHUX METAJIIB HA
OCHOBI B- IJUKETOHIB

Marictepcbka po0OoTa MPUCBAYEHA CHHTE3y Ta JOCHIIKEHHIO BIACTHBOCTEH
MOHOMETAJIbHHX, 3MINIAHOITaH THAX Ta reTepOMETATIIHAX KOMIIJICKCIB
piAKO3eMeNbHUX METalliB Ha OCHOBI [-IUKETOHIB (2-MeTwui-5-audenin-nenren-1-3,5-
JTIOHY Ta 2,6-auMeTwiI-renteH-1-3,5-110Hy) Ta MeTagonojaiMepiB 1 KONOJIMEpIB Ha iX
ocHOBI. B po6oTi cuHTe30BaHO 54 MOJIMEpHI KOOPAWHALINHI CIOTYyKU 4f- MeTaniB. 3
BUKOPUCTAHHAM (PI3UKO-XIMIYHUX METOJIB aHai3y BCTAaHOBJIEHO CKJIajJ Ta OyJAOBY
OTpUMaHUX CHOJyK. Iloka3aHo, M0 y BCIX CHHTE30BAaHUX CIOJYKaxX JIAHTAHOIIH
KOOPJAWHYIOTh  [(-JAMKETOHATHI  JIraHgd  OlAE€HTAHTHO-IUKIIYHO.  JlOCIiPKeHO
CHEKTPAIbHO-TIOMIHECIIEHTHI BIACTUBOCT1 KOMIUIEKCIB, BA3HAYEHO €HEPrii CUHIJIETHUX
Ta TPUIUICTHUX DPIBHIB, JOBEJEHO, IO E€HEPris JIraHIiB € JOCHUTh BHCOKOK IS
MO>KJIMBOTO TIEPEXOy €HEprii 3 TPUIUIETHOIO PIBHA JiraH/a Ha PE30HAHCHUN PIBEHb
MeTtany. OTpuMaHi pe3yibTaTH CBIIYATh MPO MOXKIIMBICTH 3aCTOCYBaHHS JOCIIKEHUX
B-nMKeTOHATHUX KOMIUIEKCHUX CIIOJIYK, SIKI BUIIPOMIHIOWOTH B Y D-, Bumumomy Ta Y-
CIEKTPAIHbHOMY Jiama3oHi, Ta METAaJOMOJIMEpiB Ha iX OCHOBI SIK MPEKYpPCOPIB s
eJIEKTPOJIFOMIHECLIEHTHUX MTPUCTPOIB.

KiarwouoBi  ciaoBa:  [(-AuKeTOHAaTHI  JIraHaAW,  PIJIKO3EMENIbHI  MeETaju,
MOHOMETaJIbHI, TeTepOMETaIiyHl, 3MIMIAHOIITaHAHl, KOMOJIMEpH, METAJIONOIIMEpPH,
CJIEKTPOTIOMIHECIICHTHI IPUCTPOI.

HayxkoBuii kepiBHMK — 1.X.H., npod. CaBuenko [puna OnekcanapiBHa

POLYMERIC COMPLEXES OF RARE EARTH METALS BASED ON B-
DIKETONES

The master's work is devoted to the synthesis and investigation of the properties
of monometallic, mixed-ligand and heterometallic rare-earth metal complexes based on
B-diketones (2-methyl-5-diphenyl-pentene-1-3,5-dione and 2,6-dimethyl-heptene-1-3,5-
dione) and metal-based polymers and copolymers based thereon. 54 polymeric
coordinate compounds of 4f-metals were synthesized in the work. The composition and
structure of the obtained compounds were determined using physicochemical methods
of analysis. It has been shown that in all synthesized compounds, lanthanides coordinate
B-diketonate ligands bidentally-cyclic. The spectral luminescent properties of the



complexes were investigated, the energies of singlet and triplet levels were determined,
it was proved that the energy of the ligands is high enough for the possible transition of
energy from the triplet level of the ligand to the resonant metal level.

The obtained results indicate the possibility of using the investigated f-diketonate
complex compounds that emit in the UV, visible and IR spectral ranges, and
metalpolymers based on them as precursors for electroluminescent devices.

Keywords: B-diketonate ligands, rare earth metals, monometallic, heterometallic,
mixed ligand, copolymers, metalpolymers, electroluminescent devices

Maptunec- I'apcis AHTOH AHTOHIOBHY
CUHTE3 HOBUX METAKPUJIOBUX MOHOMEPIB HA OCHOBI
AYPOHIB J1JIs1 TEPMOCTABLII3ALII HOJICTUPOJTY
Marictepcbka poOOTa NMPUCBSIYEHA CUHTE3y HOBUX MOHOMEpPIB Ta KOIOJIMEPIB
Ha OCHOBI aypoHIB, JOCHI[PKEHO BIUIMB  METAKPUJIOBUX  MOHOMEpIB  Ha
TepMOCTaOUII3aIIi0 ModicTUpoiy. B po0oTi onucano cuHte3 10 HOBUX METaKpPHJIOBHUX
MOHOMEPIB Ha OCHOBi aypOHIB Ta CIIEKTPAIBPHUMH METOJaMHU JIOBEJIEHO iX OyIOBY Ta
10 HoBux xonomimepiB aypoH-I1C. TlokazaHno, 10 CHHTE30BaHI MOHOMEPH MPOSBISAIOThH
OUThIIlY aKTUBHICTH IIIJ Yac TMoJIiMepH3allii HDK CTHPOJ 1 MOJIEKyJa KOIMOJIMEpy
30aradyeTbCs ~ JJAaHKAMH  METaKpuiaTiB Ha  OCHOBI  aypoHiB. JlociimkeHo
TEpMOCTAOLTI3YI0UY JIIF0 MOHOMEPIB Ha MOJICTUPOII, 1 BCTAHOBIIEHO, 1110 HOBI MOHOMEPH
npy  iX KOBAJEHTHOMY BBENIEHI BHUCTYMNAalOTh €(QEKTUBHUMHU IHTIOITOpaMHU Ta
YIOBUTHHIOBAYAMH TEPMOJIECTPYKINi TONICTUPOy Ha moBiTpi. 3a manmmu TIA
JOCITIIKYBaH1 KOIOJIIMEPH OUIBII CTIMKHANA 1O TEPMOOKHCITIOBAILHOI JECTPYKINI 3a
pPaxyHOK 3HWXEHHS I1HTEHCUBHOCTI CTajli OKHUCIIOBaJIbHOI JECTPYKILIii B 00JacTl
temmeparyp Bix 300 1o 400°C.MeTakpunoBi MOHOMEpH Ha OCHOBi aypoHiB €
MEPCIEKTUBHUMU CTA01113aTOPAMHU MOJICTUPOITY.
KuarouoBi ciaoBa: PagukanbHa roMo- Ta KOMNOJIMEpHU3allisl, MOJICTUPOI, AYpPOHH,
METaKpUIOBI MOHOMEPH, TEPMOTPABIMETPIS.
Hayxkogi kepiBHukuH: 1.X.H., pod. Konengo O.10.,
K.X.H., no1. FOxumenko H. M.

SYNTHESIS OF NEW METACRYLIC MONOMERS BASED ON AURONS
FOR THE TERMOSTABILIZATION OF POLYSTYRENE
The master's thesis is devoted to the synthesis of new monomers and copolymers
based on aurons, the influence of methacrylic monomers on the thermal stabilization of
polystyrene is studied. The synthesis of 10 new methacrylic monomers based on aurons
1s described in the paper and their structure and 10 new auron-PS copolymers are
proved by spectral methods. It is shown that the synthesized monomers show greater



activity during polymerization than styrene and the copolymer molecule is enriched in
methacrylate units based on aurons. The thermostabilizing effect of monomers on
polystyrene has been studied, and it has been established that new monomers, when
covalently introduced, act as effective inhibitors and retarders of thermal destruction of
polystyrene in air. According to TGA, the studied copolymers are more resistant to
thermal oxidative degradation by reducing the intensity of the stage of oxidative
degradation in the temperature range from 300 to 400 ° C. Methacrylic monomers based
on aurons are promising stabilizers of polystyrene.
Keywords: Radical homo- and copolymerization, polystyrene, aurons, methacrylic

monomers, thermogravimetry.

Ouaimok Onekcanap MukojanoBu4
CUHTE3 HOBUX METAKPUJIOBUX MOHOMEPIB HA OCHOBI
HOXIAHUX ITTPA30JIY TA IMIPA3OJIOBMICHUXA 30METHUHIB
B TUTUIOMHIN po0oTi PO3IIISIHYTO MIATAHHS CUHTE3Y HOBHUX
METaKpUJIOBUXIIPA30JOBMICHUX MOHOMEpPIB. B  poOoTi cuHTe30BaHO 28 HOBHUX
METaKpPUJIOBUX MOHOMEPIBTa CIEKTPaJbHUMH METOJaMH JOBEIeHO 1iX OyIoBy.
JocmipkeHo AKTUBHICTh y paguKaIbHIN TEPMOIHII[IHOBaHIMTOMO- Ta
KOIoToTiMepu3allii 3 BIHUJIOBUMH MOHOMepaMHu. BcTaHOBJIEHO, IO CHHTE30BaHi
MOHOMEpHU MPOSBIISIOTH OUTBIY aKTHUBHICTH Tij] 4ac KOIMOJiMepu3alii H1K CTHUPOT 1
MOJIEKyJla KOIOoJiMepy 30araduyeTbCs JaHKaMH METaKpWIATIB HAa OCHOBI TMOXIJHUX
nipazony.IlokazaHo, 1110 HOB1 CHHTE30BaHI MOHOMEPH IPH X KOBAJICHTHOMY BBEJICHHI €
eheKTHBHUMHU TepMocTadiimizaropamu mnomictupony. OTpuMaHi pe3yibTaTH CBiA4aTh
po MEPCTICKTUBHICTH CUHTE30BaHHUX CIIOJTYK npu
CTBOPEHHINOJIIMEP1BI33aJaHUMHUBIIACTUBOCTSAMH 1 CTPYKTYPOIO.
Kuarwo4oBi cioBa: MeTakpuiaaTd, MOHOMEPH, KOIOJIMEpH, Mipa3oJi, a30METHUHHU,
TepMOocCTadiIi3allis.
HaykoBi KepiBHUKH: K.X.H., JOxnmenko H.M.
1.X.H., pod. Konenmao O.1O
SYNTHESIS OF NEW METHACRYLIC MONOMERS BASED ON
PYRAZOLE DERIVATIVES AND PYRAZOLE-CONTAINING
AZOMETHINES
The thesis deals with the synthesis of new methacrylicpyrazole-containing
monomers. The paper synthesizes 28 new methacrylic monomers and proved their
structure by spectral methods. The activity in radical thermoinitiated homo- and
copolymerization with vinyl monomers was studied. It was found that the synthesized
monomers show greater activity during copolymerization than styrene and the
copolymer molecule is enriched in methacrylate units based on pyrazole derivatives. It
1s shown that the newly synthesized monomers when covalently introduced are effective



thermal stabilizers of polystyrene. The obtained results testify to the prospects of the
synthesized compounds in the creation of polymers with given properties and structure.

Key words: methacrylates, monomers, copolymers, pyrazole, azomethines,
thermal stabilization.



