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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK: 31.25

Tema guceprauii:
1. EnokcugHi nmosimMepu i emoKCUIHO-CUIOKCAHOBI KOMITO3UTH, OTBEPAHEHI i30-MeTunrerparigpodranieBum

AHTIAPUIOM Yy IIPUCYTHOCTI alleTUJIALIETOHATIB METaJliB

2. Epoxy polymers and epoxy-silica composites cured with iso-methyltetrahydrophthalic anhydride in the
presence of metal acetylacetonates

Pedepar:

1. O6'exT: CuHTE3 Ta BIACTUBOCTI €MMOKCUHUX [TOJIiIMEPIB aHTiIPUIHOTO TBEPAHEHHS i eMOKCUIHO-CUIOKCAHOBUX
KOMIIO3UTIB 3 aHAJIOTiYHOIO MOJIIMEPHOIO MaTpulielo, COOpMOBAHUX 30/1b-TeJIb METOIOM. MeTa: CuHTe3
€MOKCUHUX IOJIIMEPIB i EIIOKCUAHO-CUIOKCAHOBUX KOMIIO3UTIB i3 BUCOKUM PiBHEM €KCILTyaTaLliHUX
BJIACTUBOCTEN 3 BUKOPUCTAHHSIM alleTUJIAlleTOHATIB MeTaJliB SIK KaTajli3aTOPiB aHTigPUAHOTO TBEPAHEHHS
€IOKCUJIHOI MaTpHIi Ta in Situ 30j1b-reJib CUHTE3Y CUJIOKCAHOBOTO HAIlIOBHIOBAa4Ya. MeToM NOCIiIKEHHS: XiMIiYHAN
METOJ], BUBHAUEHHSI KiJIbKOCTI €[TOKCUIIHUX i KapboKcuibHUX Ipyl; [Y-cnekrpockomnist; 1H SIMP; nudepeHuiiiHa
CKaHyBaJIbHa KAJIOPUMETPIsl; 30JIb-TeJIb aHAJi3; TEPMOMEXaHIYHUI aHai3; AudepeHLiiHNI TepMOMEXaHiYHN

aHaJli3; CKaHyBaJIbHA €JIEKTPOHHA MiKPOCKOIIiS; AMHAMIYHAN MEXaHIYHUN aHaJli3; Ta30BOJIIOMOMETPUYHUN METOL;



T€PMOTPaBiIMETPUYHNUI METOJ; JlepruBaTorpadiuHnii MeToJ;; Mac-CIIEKTPOMETPIs; FPaBiMETPUYHUI METO],
MOTEHIIOJNHAMIYHUI METO. Pe3ysibTaTh: YCTaHOBIEHO KiHETUYHI TapaMEeTPU TBEPIHEHHS, CTPYKTYPa,
Terodi3uyHi, peslakcaliliHi i aHTUKOPO3iiiHi B1aCTUBOCTI €MOKCUIHO-CUIOKCAHOBUX KOMIIO3UTiB, CHHTE30BaHUX
30JIb-T€JIb METO/IOM, ITPY BUKOPUCTAHHI alleTUJIalleTOHATIB MeTaJliB sIK KaTasi3aTopiB TBEpAHEHHS. B mpucyTHOCTI
alleTUJaleTOHATIB MeTasliB CUJIOKCAHOBI YaCTMHKYU PiIBHOMIPHO PO3IOAIIAIOTLCA B €MTIOKCULHIN MaTpuLli i MalOTh
PO3MipH Bifi JecsaTKiB HAHOMETPIB [0 JeKilbKoX MikpomeTpiB. [Ipu 1jpbomy GOPMYIOTECS OLHOPITHI Ipo30pi
€II0KCU/IHO-CUJIOKCAHOBI KOMITO3UTH. 3aJI€XKHO BiJl BUKOPHCTAHOrO alleTUJIaleTOHATY MeTasly, [yCTHHA 3MIMBAHHS
€MOKCUIHUX I10J1iMepiB 3pocTae B psany Hikosl, Kobanst, Pepym, Xpom. Temneparypa CKIyBaHHS i T'yCTHHA
3IIMBAHHS KOMIIO3UTIB MEHIIA, HIX BiJIOBITHUX OJiMePiB. [ToeqHaHHS 30/Ib-T€Ib METOy CUHTE3Y HAallOBHIOBAYA
Ta alleTusaleToHaTy XpoMmy sIK IPUCKOPIOBaYa TBEPIHEHHs 3abe3Ieuye BUCOKY aHTUKOPO3iliHy e(peKTUBHICTb
TOHKHUX 3aXMCHUX [TIOKPUTTIB HaBiTh 6€3 XiMiuHOI aKTHBallii NOBEPXHi MeTaiy. ['ayy3b BUKOPUCTAHHS: TOKPUTTS AJ1S

3aXMCTY METAJIEBUX IIOBEPXOHD [0 KOPO3il.

2. Object: Synthesis and properties of epoxy polymers cured with anhydride and epoxy-silica composites obtained
via the sol-gel method. The goal of the research: Synthesis of epoxy polymers and epoxy-silica composites with
high performance level using metal acetylacetonates as anhydride curing catalysts and in situ sol-gel synthesis of
silica filler. Methods: titration method of determination of epoxy and carboxyl groups; FTIR; 1H NMR; differential
scanning calorimetry; sol-gel analysis; thermomechanical analysis; differential thermomechanical analysis;
scanning electron microscopy; dynamical mechanical analysis; gas-volumometric analysis; thermogravimetric
method; derivatography; mass-spectrometry; gravimetric method, potentiodynamic method. Results: cure
kinetics, structure, thermophysical, relaxation and anticorrosion properties of epoxy-silica composites obtained
via the sol-gel method using metal acetylacetonates as anhydride curing catalysts were investigated. In presence
of metal acetylacetonates the nano- and micro-sized silica particles are uniformly dispersed in epoxy matrix.
Epoxy-silica composites are uniform and transparent. The network density on epoxy polymers depends on metal
acetylacetonate used and increases in order Ni, Co, Fe, Cr. The composites' glass transition temperature and
network density are lower compared to corresponding polymers. Combination of the sol-gel synthesis of silica
filler and chromium acetylacetonate as cure catalyst provides high level of anticorrosion protection of thin
protective coatings even without chemical activation of metal surface. Application field: anticorrosion coatings for
metal surfaces.
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