O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeEP: 0411U005868
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 21-10-2011

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Bouttko Karepuna BacusiBHa

2. Voitko Kateryna Vasylivna

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIn¢dp HaykoBOi cneniaabHOCTI: 02.00.04
HasBa HayKoOBOi crieniaJIbHOCTI: Qizuyna ximis

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axucrTy: 13-10-2011

CreniaJbHICTh 32 OCBITOIO: 7.070300

Micue po6oTH 3400yBayva: Incrutyt ximii noepxHi im. O.0. Uyiika HAH Ykpaiuu

Kog, 3a €IPIIOY: 03291669

Micue3Haxoa>KeHHs: 03164, Kuis, Bys. ['enepana Haymoga, 17

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi Cleliajai30BaHOI BYEHOI pazu): [l 26.210.01
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHe HaliMEeHYBaHHS IOPHUAHUYHOI 0COOM: [HcTUTyT XiMii moBepxHi im. O.0. Uyiika HAH Ykpainu
Kog, 3a €IPIIOY: 03291669

Micue3Haxoa KeHHs: 03164, Kuis, Bys. [enepana Haymosa, 17

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PyOpHK: 31.15.27.07

Tema gucepranii:
1. Karanasonofi6Hi BIaCTMBOCTI HAHONIOPYBAaTHX Ta HAHOPO3MiPHHUX BYTJIELI€BUX MaTepialiB.

2. Catalase-like properties of nanoporous and nanoscale carbon materials.

Pedepar:

1. JocipkeHOo BIIMB CTPYKTYPHUX XapaKTEPUCTUK Ta XiMii TOBEPXHi NPUPOAHUX i CHHTETUYHUX HAHOTIOPYBATUX
(akTUMBHE BYTijIsl) Ta HAHOPO3MIpPHUX (BYIJIEeLleBi HAHOTPYOKM, OKCUIY rpadeHy) ByIJlelleBUX MaTepiasiB Ha ixHi
KaTaJliTU4Hi (KaTasa3ononi6Hi) BaactusocTi. [IpoaHasnizoBaHo BIJIMB 3MiHM 30BHIIIHIX (PaKTOpPiB (KOHLEHTpaLis
H202, pH, Temneparypa) Ha KaTaliTUYHY 34ATHICTb BYIJIEL€BAX MATePiasliB B peaklii pO3KJafaHHs EPOKCULY
BOAHI0. ONITUMi30BaHO METOJIUKY [IOCTIiIKEHHS KaTala30NoAi0HUX BIaCTUBOCTElN HAHOPO3MIpPHUX ByTIJleLieBUX
MarepiaiB i 3aCTOCOBaHO 3aKOHU (PEPMEHTATUBHOI KiIHETUKHU [1J1s1 OIIMCAHHS Ta IOPIiBHAHHS iX KaTayliTU4HOI
3[,ATHOCTI 3 aKTUBHICTIO GEPMEHTY KaTayasu. KislbKiCHO OLiHEHO BIIMB AUPY3iliHOI Ta XiMiYHOI CKJIaJOBUX HA
eeKTUBHICTb Jii KaTasizaTopiB Ha OCHOBI aKTUBHOTO BYTi/JIS. 3 BUKOPUCTaHHIM Teopiil Tine-3enpnoBuya i
OCLMJISILIIHOI IPOBEJIEHO KOPeJISILifHMI aHali3 MK peakliliiiHoo 3[aTHICTIO, Juy3ieto Ta CTPYKTYPHUMU
XapaKTePUCTUKAMU HOCIiB, pO3paxoBaHo e(eKTUBHI KoedilieHTn nudysii mosexkyau H202. I[Tokazano, mo audysis
He € BU3HAYaJIbHUM (DAaKTOPOM Yy KaTaJiTUYHIN aKTUBHOCTI JOCIiIKyBaHUX MaTepiais. [I71s mifBrIeHHS

aKTUBHOCTI 3pa3KiB ByrjlelLleBUX MaTepiaiiB 31ilicHeHO Mou]iKyBaHHS iX TOBEPXHi KMCHE- Ta a30TOBMiCHUMU



(yHKIIOHAJILHUMU IpynamMu Ta pepMeHTOM KaTasasa. 3a gonomoror metogis POEC ta TIIJ MC, i KinbKicHOTO
€JIEMEHTHOTO aHaJli3y BCTAaHOBJIEHO OyOBY (PyHKLIOHATIbHUX TPYII ByIJlelleBUX MaTepiaiiB. BctaHoBeHi Kopesnsuii
MIX CTPYKTYPOIO BYIJIELIEBUX MaTpullb, 3MiHOIO iX Ximii OBEpXHi Ta KaTanasonoibHUMU BlacTUBOCTIMU. Ha
OCHOBi OTPMMAaHUX 3aJIEXKHOCTEN 3aIIPOIIOHOBAHO PSIAY aKTUBHOCTI JOCIIIIKYBaHUX 3Pa3KiB. EKCIIepUMEHTaNIbHO
IOBENIEHO, M0 MOAU(IKyBaHHS KUCHEBMiCHUMHU (PYHKLIOHAJIbHUMU IPYNaMU IIOBEPXHi aKTUBHOTO BYTIJIJISl 3HMKYE
110ro KaTasliTU4YHY 3ATHICTb, TOJ SIK 171 3pa3KiB BYIJlelleBUX HAHOTPYOOK CIioCTepiraeThbes ii MifiBUILIeHHSI.
BBeneHHS reTepoaToMiB a30Ty MiJBHUINYe KaTaliTUYHI BJIACTUBOCTI aKTUBHOTO BYTiJIS TA BYIJIELIEBUX HAHOTPYOOK.
JJoBeZeHO, MO BUAAJIEHHS] KUICHEBMICHUX (PYHKLIIOHAJIbHUX I'PYII Ta MOIU(IKYBaHHS F€TEPOATOMAMU a30Ty
BUXiJHUX 3pa3KiB OKCUZiB rpadeHy IpU3BOAUTD IO MOTipIIeHHs iXHbOI KaTaliTUYHOI 31aTHOCTI. BusHaueHo
3aKOHOMIPHICTb BIIJIMBY €JIEKTPOHHOI Oy0BU MOJ€JIbHUX HAaHOKJIACTePiB ByrielieBux marepianis (C4303H16,

C42H16 Ta C40N2H16) Ha ix KaTayJiTU4YHy aKTUBHICTb B PeaKlii pO3KJIaJaHHs IEPOKCUY BOJHIO.

2. The influence of structural characteristics and surface chemistry of natural and synthetic nanoporous (activated
carbon) and nanoscale (carbon nanotubes, graphene oxide) carbon materials on their catalytic (catalase-like)
properties was investigated. Effect of changing external factors (H202 concentration, pH, temperature) on the
catalytic ability of carbon materials in the hydrogen peroxide decomposition reaction has been analyzed. The laws
of enzyme kinetics have been applied for describing and comparing catalytic activity of carbon materials with the
activity of the enzyme catalase. The influence of diffusion and chemical components of the activated carbon on it's
catalytic activity was quantitatively estimated. Using Thiele-Zeldovich and oscillation theories correlation analysis
between reactivity, diffusion and structural characteristics of catalysts has been done, the effective diffusion
coefficients of molecules of H202 were calculated. It was shown that diffusion is not a determining factor in the
catalytic activity of carbon materials. For increasing of the samples activity their surface was modified by oxygen-
and nitrogen-containing functional groups and the enzyme catalase. The structure of functional groups of carbon
materials has been determined using XPS and TPD MS methods and quantitative elemental analysis. Correlation
between the structure of carbon matrix, changing their surface chemistry and catalase-like properties was
established and based on these correlation rows of samples activity were proposed. Experimentally proved that
the modification of active carbon's surface by oxygen-containing groups reduces its catalytic ability, whereas
activity of oxidized carbon nanotubes is increasing. Modification by nitrogen heteroatoms leads to increasing of
the catalytic properties of activated carbon and carbon nanotubes. It has been proved that the removal of oxygen-
containing functional groups and modifying by nitrogen heteroatoms leads to decreasing of graphene oxide
catalytic properties. The regularities of the influence of the electronic structure of the carbon materials model
nanoclusters (C4303H16, C42H16 and C40N2H16) on their catalytic activity in the decomposition of hydrogen
peroxide have been determined.

Jep>kaBHUHM peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpsIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHu# NpiopHTETHUI HAIIPSIM iHHOBaLiHHOI AiSJILHOCTI:
IlizcyMKu BOCIiAKEHHS:

ITy6osrikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILisi:
ConuiasibHO-€KOHOMIYHA CIIPSIMOBaHIiCTh:

OxopoHHi goKymeHTH Ha OIIIB:

BrnpoBaakeHHs pe3yJIbTaTiB AHCepTalii:

3B'S130K 3 HAYKOBHMH TEMaMH:



VI. BizoMocTi mpo HayKOBOT0 KEPiBHUKA /KEePiBHHUKIB (KOHCYJIbTAaHTA)

BaacHe IlpizBume Im's I10o-6aThKOBI:
1. Kapresns Mukosna TumoddiitoBnuy

2. Kartel Mykola Tymofiyovych

KBasigikamis: g.x.n., 02.00.04
InenTudikarop ORCID ID: He 3acrocosyetncs
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta pEl€H3€HTIiB
OdiniitHi onoHEHTH
BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. Typos Bosogumup BeceBonomosud

2. TypoB Bonogumup BceBosonosuy

KBasigikamis: n.x.u., 01.04.18

InenTudikarop ORCID ID: He 3acrocosyetses
HoparkoBa indopmamnist:

IloBHe HaliIMeHYBaHHS OPUAUYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocosyerbcs

BaacHe IlpizBume Im's I10o-6aTbKOBI:
1. Ilysiit Onexkcanap MuxannoBuy

2. Ilysint Onekcangp MuxaitsoBud

KBasigikamis: g.x.n., 02.00.04

InenTudikarop ORCID ID: He 3acrocosyetbcs



JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:

Kop 3a €IPIIOY:
Micue3Haxoa KeHHS:
dopma ByTacHOCTI:
Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. Kazgo6in KoctsHTUH OseKCcaHIpoBrY

2. Kazpno6in Koctaatun OnekcangpoBuy

KBasigikamis: n.x.x., 02.00.05

InenTudikarop ORCID ID: He 3acrocosyetscs

HoparkoBa indopmamnist:

IloBHEe HaMEHYBaHHS IOPHIHYHOI 0COOH:

Kopg 3a €IPIIOY:
Micue3HaxoaKeHHS:
dopma BaacHOCTI:
Cdepa ynpasstiHHS:

ImentTudikarop ROR: He zacrocoyerbcs

PeuenseHTu

VIII. 3ak1104Hi BiZOMOCTI

ByacHe IlpizBuie Im's ITo-6aThKOBI

TOJIOBH pajgu

BiiacHe IIpizBuine Im'sa ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acimaHHi

BignoBigasbHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

Peectpartop

I'yapko Bonogumup MycifioBuy

I'yupko Bonogumup MycinnoBuy



KepiBuuk Bigginy YKpIHTEI wo e
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko T.A.

JisiIbHOCTI




