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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

l6pupHi KaTaniTnyHi cuctemu Ha ocHoBi HON-BMiCHUX OpraHoKartasizaTopiB Ta MeTajleBUX HAHOYACTUHOK [1J1s

IIPOLIECiB OKMCHEHHS 3eJIeHUMU OKUCHMKamu O2 ta H202 cybeTpaTiB OpraHidvHOro Ta NpUpOgHOTO MNOXOIPKEHHS.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Hybrid catalytic systems based on HON-containing organocatalysts and metal nanoparticles for oxidation
processes with green oxidants O2 and H202 of organic and natural substrates.

Pedepat yKpaiHCBKOIO:

O6’eKT mOCIiIPKEHHS — KaTajliTu4Hi cuctemu Ha ocHosi meTais (Fe, Mn, Co, Ni, Cu, Ag), ix HAHOYaCTUHOK, OKCHUJIiB,
criaBiB Ta N-TiIpoKCHiMIZiB [1711 OKUCHEHHS OpraHiuHuX cy6cTpartis. [IpegmMeT BOoCiIpKeHHs — KaTajli3 OKUCHEHHS
OpraHiYHMX PEYOBHMH KMCHEM Ta IIePOKCUIOM BOJHIO, 6iHapHUMU cucTemamu; N-rinpokcudranimin-rereporeHHUN
KaTasizatop. MeTta po60TH — po3poOKa HOBUX KaTAJITUYHUX CUCTEM Ha OCHOBi MeTaJiB, iXx okcumiB Ta N-
TriZpOKCUIMIiZIiB 17151 OKUCHEHHSI MOJIEKYJISIPHUM KHCHEM OpPraHiuHUX Cy6CTpaTiB, OTPMMAHMX 3 BiIHOBJIIOBAJIbHOI Ta
BUKOITHOI CUDOBUHU. MeToau — KiHeTUYHi; KBaHTOBO-XiMiyHi; aTOoMHO-a6cop6iitiHa, Y®-, IMP-, [Y-cniekTpocKoris;
BOJIIOMOMETPIs; ra3oBa Ta pinnHHa xpomarorpadis. JocaimkeHo cymicHy nito HON-BMiCHMX opraHokaTati3aTopis i
coneyt metanis (Fe, Mn, Co, Cu) npu oKMCHEHHi opraHiyHux cyoctparis. [TokaszaHo 3a1€XXHICTb KaTaliTU4YHOI
aKTUBHOCTI N-TigpoKcuiMifiB Bif, ix cTpykTypu. JJOCiIKeHO [il0 MarHeTocenapadebHUX KaTali3aTOPiB OKMCHEHHS
cy6cTparTiB: 6iMeTaneBUX HaHOYAaCTUHOK AgG@Ni Ta BUTOTOBJIEHMMU Ha OCHOBI (hepuTy KoOasbTy. [TokazaHa
ePeKTUBHICTb iX KaTaJiTUYHOI Aji, a TaKOX JIerKiCTb BifiiIeHHs 3 peaKkuiiiHOi cyMmilli 32 JOIIOMOT0I0 MarHity.
BrukoHaHO NOPiBHSJIbHE AOCIIPKEHHs KaTaJiTUYHOI aKTUBHOCTI B IPOLECcax OKMCHEHHS Ta 6ioJioriyHoi fii N-
rifpoKcuimigiB Bif iX CTpYKTypH. JOCiIKEHO MeXaHi3M KaTaliTUYHOI Iii N-TiZpOKCUIiMiAiB IpU OKMCHEHHI
MOJIEKYJISPHMM KMCHEM Ta IIEPOKCULOM BOAHIO. [ToKa3aHO BEIMKY POJIb IiIpONEPOKCUIILHUX PafyKaliB I1pU
OKHCHEHHi CUCTeM, Jle OJHUM i3 KOMIIOHEHTIB € CIIMPT, 10 CYTTEBO BIIUBA€E Ha e(PEKTUBHICTb KaTali3y
rigpokcudraniMmizaMu. BUsIBJIEHO €KCIIEPUMEHTAJIBHO i TEOPETUYHO OO PYHTOBAHO iHribytouy niro HOOH y
PafMKaIbHO-JIAHLIOTOBOMY IIPOLIECI OKUCHEHHSI MOJIEKYJIIPHAM KUCHEM. Jlociigkeno nito NHPI B cucremax, ge
OKMCHHMKOM € IIEPOKCHJL BOJHIO. BCTaHOBJIEHO (paKT NPUIIBUIILEHHS! OKUCHEHHSI OPTaHiYHOTO CyO6CTpaTy
nepokcuzioM BoaHIo npu ponasanHi NHPI B cucremy Padda i ciosinbHenHs npouecy npu gonasanHi NHPI B

cucremy ®eHtoHa. JlocifikeHo aepo6He OKMCHEHHS KyMOJly, KaTali3oBaHe aMOp(HUMU CIJIaBAMU METaly.

Pedepar aHIJIiHCBKOIO:

The object of research comprises catalytic systems based on metals (Fe, Mn, Co, Ni, Cu, Ag), their nanoparticles,
oxides, alloys, and N-hydroxyimides for the oxidation of organic substrates. The subject of research is catalytic
oxidation of organic substances by oxygen and hydrogen peroxide, binary systems composed of N-
hydroxyphthalimide with a heterogeneous catalyst. The aim of the work is the development of new catalytic
systems based on metals, their oxides and N-hydroxyimides for oxidation of organic substrates obtained from
renewable and fossil raw materials. The research methods are kinetic; quantum chemical; atomic absorption, UV-
Vis, NMR, IR spectroscopy; volumetry; gas and liquid chromatography. Catalytic activity of the HON-containing
organocatalysts and metal salts (Fe, Mn, Co, Cu) was studied using oxidation of organic substrates. The influence of
the N-hydroxyimide structure on its activity was shown. Magnetoseparable catalysts of bimetallic Ag@Ni
nanoparticles and ferrite-based catalysts were investigated for the oxidation of various substrates. The efficiency
of their catalytic action, as well as the ease of separation from the reaction mixture using a magnet, are shown. A
comparative study of catalytic activity in oxidation processes and biological action of N-hydroxyimides based on
their structure was performed. The mechanism of catalytic action of N-hydroxyimides during oxidation with
molecular oxygen and hydrogen peroxide was studied. The great role of hydroperoxyl radicals in the oxidation of
systems where one of the components is alcohol is shown, which significantly affects the efficiency of catalysis by



hydroxyphthalimides. The inhibitory effect of HOOH in the radical chain process of oxidation by molecular oxygen
was found experimentally and theoretically substantiated. The effect of NHPI in systems where the oxidant is
hydrogen peroxide was studied.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hassa HTII ykpaincbKO¥0: Hosi karaznitnuni cucremu TMO - NHPI ta AMA - NHPI 1151 aepo6HOro

OKMCHEHHSI OpraHiuHux cyocrpartis 1o C-H 3Bs3Ky.

Haszsa HTII anrJificbKo10: Novel catalytic systems TMO-NHPI and AMA-NHPI for aerobic oxidation of

organic substrates via C-H bonds.

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpHMaHi pe3yJbTaTH: TexHoorii, MeToau, Teopii, ribpuaHi KaTanisaTopy OKUCHEHHS

l'as1y3p 3aCTOCYBaHHSI: EkojioriuHe OKMCHEHHs CyOCTPATIB 3 BUKOIIHOI Ta BiIHOBIIIOBAIbHOI CUPOBUHU

MOJIEKYJIIPHUM KHMCHEM Y LIiHHI KUCHEBMICHI IIPOIYKTH.
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: [ocnimkeHo kaTaniTiaHy akTUBHICTh OKCHJIIB NIEpeXigHux meTasis Mn, V, Cu, W, Mo, Sb B
noenHaHHi 3 N-rigpokcudranimizom B okucHeHHi O2 Ta HOOH 3a M'sskux yMoB. [Toka3aHO 3aJIeKHICTb iX
aKTHUBHOCTI BiJl BIaCTUBOCTEN ITOBEPXHi OKCUiB. BCTAHOBJIEHO, 110 CEpef, NOCTiIKEHUX OKCUIIB
HarlepexkTuBHiMMU € cuctemu MnOx + NHPI ta VOx + NHPI. 3annponioHoBaHO T€OPil0 FTOMOr€HHO-TE€TEPOT€HHOI0

KaTaslisy.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHuunoBo HOBOI MpoyKIii (Matepiasis,
TEXHOJIOTI! TOlIO) AJ1s1 3a6e3eYeHHsI eKCIIOPTHOrO MOTeHIialy Ta 3aMillleHHIO iMIIopTy, 36i1bl1eHHs 00CATiB
BUPOOHUIITBA, [ToJTiNnieHHs: CTaHy HaBKOJIMIIHBOTO cepefioBUla, EKOHOMIs eHepropecypcis, EKoHOMist MaTepiatis,
[TinBuieHHs NPOAYKTUBHOCTI npaui, EkonoMiuHicTe HTII - BUKOpUCTaHHS HEJOPOTMX KaTali3aTopis, Ta

MOJIEKYJISIPHOTO KUCHIO — SIK HalJIeIeBIIOT0 Ta €KOJIOTIYHOro HalbijIbIll «3€JIeHOr0» 3 OKUCHUKIB.
Brnyins HTII Ha moBKiJjs:

BnposagskeHHs1 HTII: Bcranosneni Heo6xiiHi 1151 po3po6Ky TEXHOIIOT OKMCHEHHS OCHOBHI 3aKOHOMIPHOCTI

KaTasisy
ITpakTuyHa peasnizanis HTTI
ITouaToK eTamy:
3aKiHYeHHs eTaly:
Cno>kuBavi NPOAYKILii: XimiuHi Ta papmaneBTHdHi NignpremMcTsa
IlepcrieKTHBHI PUHKH: XimMiuHa IPOMUCIIOBICTb YKpaiHu
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAIOTHCS iHBECTOPY MiCJIsA 3aBEpPIIEHHSI POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUIE 0OCST IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:
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