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Pedepar/aHoTanis:

1. Incepraniiiny po60Ty IPUCBSIYEHO OOCTiIKEHHIO OyJOBY i KaTaJiTUYHUX BJIACTUBOCTEN KOOAIbTOBMICHUX
MaTepiasis, 10 BUABJIAIOTh KaTaJMITUYHY aKTUBHICTD B IIPOLIECAX riipyBaHHA XiHOJIHIB i IIMPOKOTO pALy
HEHACUYEHUX OPraHiYHUX CIIOJIYK BOJHEM. AKTyasIbHICTh POOOTH 00YMOBJIEHA [TOTPEOOI0 Cy4acHOr0 XiMiYHOTO
BUPOOHULITBA B PO3POOILi HOBMX €(PEKTUBHUX KaTali3aTOpiB TiipyBaHHS, 110 HE MICTSTh IVIATUHOBUX METAJIIB.
Kob6anbsTBMiCcHI MaTepiany, ofgep>kaHi MipoJli3oM croayk Ko6anbTy(ll) 3 opraHiYHMMU JliraHAaMu Ha iHEpTHUX
HOCIfX, € MePCIEeKTUBHOIO aJIbTEPHATMBOIO KaTali3aTopaMU Ha OCHOBI Nasazio i niatuHy. Taki Marepiaan MicTATh
BYIJIELIEBY CKJIAJIOBY, POJIb IKOi B KaTaJlliTUYHUX MPOLIECAX 3a YYACTIO TAKAX CUCTEM He 3'saCcoBaHa. /luceprauinny
POOOTY CIJIAHOBAHO TaKUM YMHOM, 106 AOCAIOUTH KOOAIbT-BYIJIELbBMICHI MaTepiaiu, Taki X mMaTepianu 3

Mo (IKOBAHOIO BYIJIELIEBOIO CKJIaI0BOIO, i30JIbOBAHY BYIJIELE€BY CKJIAJOBY Ta OJIM3bKi aHAJIOTH TAKUX

KaTasizaTopis, 0 He MICTSTb ByrJelio. B nucepTaniiiHiii poboTi po3risnaioTbcsi KOOaJIbTOBMICHI MaTepiamy,



ozep>KaHi 3a TpboMa MiaxogamMu: 1. Ko6anbT-BYIJIELIbBMiCHUI KaTali3aTop rifpyBaHHs, OTPMMAHUI MipoJIi3oM
crionyku Co(Il) 3 1,2-niamino6eH30s10M Ha aepocuti (SiO2) i ioro aHasor, ofiep>KaHuil B pe3yIbTaTi OPOMIiHEHHS
BUXiJJHOTO KaTaJli3aTopa eJIEKTPOHHUM ITy4KOM 3 eHeprieto 2,3 MeB. B po6oTi TakoX BUIiNeHO i fOoCiIKeHo
BYIJIELIEBY CKJIA[IOBY KaTajli3aTopa, 10 MiCTUTh 3aJIMIIKOBY KiJIbKiCTb KOOAMbTY, sIKUI He po3unHseTbes B HCl i HF;
2. Karasi3aTopu TigpyBaHHS, ofep>kaHi HAaHeCeHHSIM K0OaJbTy Ha aepOCHJl Ta aKTUBOBAHE BYTIJIS BilHOBJIEHHSIM
coneyt Co2+ 60poriipuaomM HaTpilo; 3. KaTanizaTopy riipyBaHHs, oJep>kaHi BiTHOBHUM TE€PMOJIi30M OKcaylaTy
KobasnbTy abo 6imeraniyHux okcanariB Co-Mg, Co-Mn B atmocdepi BogHio 3a 400-500 °C. I[1pu pocimkeHHi
KaTaJIiTUYHUX BJIACTUBOCTEN OJlepKaHMX MaTepiajiB — IPOJYKTiB BiJHOBJIEHHS OKCAJaTiB KOOAIBTY i GiMeTaliYHuX
OKCaJIaTiB — B peakliii rinpyBaHHS XiHOJIHY 3HaHEHO, 10 BUXOAU IPOAYKTIB OYJIM B IIMPOKOMY IianasoHi Bif 2 1o
100%. B uinomy BUXOMy 3pOCTay IIPY 3MEHIIEHH] po3mipy 4acTUHOK CO, OGHAK y BUNIAJKy BUCOKOLVCIIEPCHUX
3pas3KiB i3 CYTTEBOIO YAaCTKOIO OKCUAHUX (a3 CIIOCTEPIranocs 3HWKeHHS €(EeKTUBHOCTI, 1[0 MOXe IOSICHIOBATUCS
HYJIbOBOIO aKTMBHICTIO OKCHIHOI KOMIIOHEHTH B IIPOLECi TiipyBaHHs. 3a 6/1M3bKUX CEPEIHIX PO3MipiB YaCTUHOK, y
BUIIAJIKy CUCTEMHU 3 6inbioio yacTkoo gasu Co-hcep, crocrepiranucs Bulli BUXOOU TETPAriipoxXiHOiHy, TOL SIK
IIpU TiipyBaHHi B IPUCYTHOCTI CUCTEM, Jie nepeBaxaina Ppasa Co-fcc (3okpema, yrBopenux 3a 500 °C) Buxif,
TeTParipoxiHOJiHy 6yB HIDKYMM, 110 Y3TOIPKY€ETbCS 3 IKICHUM YSIBJIEHHSIM IIPO Oi/bIly KaTaliTU4YHY aKTUBHICTb
rekcaroHasibHoi mogugikanii Co B mpouecax rigpyBaHHs. B pe3yabTaTi BUKOHAHHS pOOOTH OJepKaHO Psif, HOBUX
HAyKOBUX pe3yJbTaTiB. Tak, BCTAHOBJIEHO, 110 OIIPOMiHEHHS MaTepiay, SIKUI MiCTUTh HAHOYACTUHKY KOOAJIbTY i
IOTIOBaHMI a30TOM BYIJIELb IBUAKMMU €JIeKTpoHaMHu (eHepris 2,3 MeB) Beze, y 6i7bIIOCTi BUNAJIKIB, 1O
IiBUIIEHHS BUXOAiB IPOIYKTIB rilpyBaHHs MIMXPOKOTO Psily OPraHidYHUX pe4oBUH. Lle Moke OyTH MOsSICHEHO
3HIDKEHHSIM CITiBBiTHOIIEHHSI BMIiCTy Sp3- Ta Sp2-ri6pu130BaHOro ByIJIEL0 Y CKJIaZi KaTasizaTopa Ta 36i1blIeHHsIM
CTyIeHIo rpadiTtu3aliii, iKke, B CBOIO YEPTY, BEJIE [10 30iJIbIIE€HHS 0r0 KaTaJiTUYHOI aKTUBHOCTI. [TokazaHo
MO>KJIMBICTb CEJIEKTUBHOTO TiipyBaHHS 6pOMO3aMillileHUX XiHOJIiHIB 3i 36epeskeHHsIM 3B'513Ky C-Br y npucyTHOCTI
KarasizaTropa, SKUil MiCTUTb HAHOYACTUHKY KOOAJbTY i ByIJIelieBril MaTepiall, 10 MO>Ke MTOSICHIOBATUCS TUM, 110
azcopoLis TakMxX Cy6CTpaTiB BiiOyBaeThCs B TAaKUM CIIOCIO, SIKWIL He Benle N0 akTuBalii 38’13KiB C—Br (MOXIMBO,
LIJIIXOM KOOPAMHALii aTOMy a30Ty 0 HAHOYACTHMHKU KOOAJIbTY i OpieHTallii apoMaTU4HOI CUCTEMU B HAIIPSIMKY Bif
HAHOYACTUHKU KOOAJIbTY YEPE3 NI-T B3aEMOJIii 3 ByrjleLleBUM MaTepiasiom). BcTaHOBJIEHO, 10 B [IPOLIEC] riipyBaHHS
XiHOJIiHYy Gi/IbII BUCOKi BUXOU IOCATAIOThCS IIPU BUKOPUCTAHHS KaTajli3aTopiB 3 OiJIbIIMM BMiCTOM I€KCaroHaJjbHOi
a3y KOOAJBTY, 110 MO>KE MOSICHIOBATUCS OiJIbII BUCOKOIO KaTaliTUYHOIO aKTHMBHICTIO Takoi Moaugikallii HopiBHSIHO
3 KybiuHO!0. [10Ka3aHo, 10 ByrJeLeBUil MaTepias, BUAiJIEHUH 3i CKIaly KaTali3aTopa, O4ep>KaHoro MniposlizoM
KOMILJIEKCY KObasbTy 3 1,2-1iaMiHOGEH30J10M, CKJIaJIa€ThCsl 3 aMOPQHOTO BYTJIELIO0 i TOHKUX BYIJIeLleBUX IIapiB, sKi
3rOPTalOTHCSI B HAHOTPYOKM I1pY BUJAJIEHHI HOCis (aepocuity). IIpu rigpyBaHHi XiHOJIiHY B IPUCYTHOCTI OJlep>KaHOTO
Marepiainy 4OCSIraeTbCsi BACOKMM Buxif, 1,2,3,4-TeTparifpoxiHoJliHy 32 CyTT€BO MEHIIOTO BMICTy KOOAJIbTY
MIOPIBHSIHO 3 KiJIbKiCTIO, OTPiOHOI0 TPY BUKOPUCTAaHHI BUXiIHOTO KaTajizaTopa, o MOXe MOsICHIOBATUCS
Ba>KJIMBOIO POJIIIO OJJHOATOMHUX KaTaJiTUYHO-aKTMBHUX KOOAJIbTBMiCHUX LIEHTPIB 2060 BJIACHOIO KAaTaJiTUYHOIO
aKTUBHICTIO BYIJIELI€BOr0O MaTepiany. [IpakTuyHO 3HAUyLIMM PE3yJIbTaTOM € POOOTH € po3po0OKa KaTali3aTopiB
riipyBaHHS OPraHiYHUX CIIOJYK, SIKi MOXYTb OYTH BUKOPUCTAHi 3aMiCTb CUCTEM Ha OCHOBI IIJIATUHOBUX METAJIB.
MO>XJIMBICTh IPOBEAEHHS TaKUX PEAKLiN € KPUTUYHO BaXKJIMBOIO IJIs1 CTBOPEHHS CIIOJYK, MPUIATHUX JAJIS
nopanbuioi GyHKIioHai3alii i BUKOpHCTaHHS K 6yZiBebHUX OJI0KIB P CTBOPEHHI aKTUBHUX PEYOBUH [J151
MEeAMYHOI XiMii, arpoxiMii Ta iHIMX i BU3HAYAETHCSI OCOOIMBOCTSIMU aACcOPOLLii Ta KOHKYPEHTHUX [TOGIYHUX
IIPOLECIB.

2. The dissertation is devoted to investigating the structure and catalytic properties of cobalt-containing materials
that catalyze the hydrogenation of quinolines and a broad range of unsaturated organic compounds using
molecular hydrogen. The relevance of this study stems from the current demand of the chemical industry for new
efficient hydrogenation catalysts that do not contain platinum-group metals. Cobalt-containing materials obtained
by pyrolysis of cobalt(II) compounds with organic ligands supported on inert carriers have emerged as promising
alternatives to palladium- and platinum-based catalysts. Such materials contain a carbon component, whose role
in catalytic processes involving these systems remains insufficiently understood. Accordingly, the dissertation was
designed to investigate cobalt-carbon materials, related materials with a modified carbon component the isolated



carbon component, and structurally related carbon-free catalyst analogs. The dissertation considers cobalt-
containing materials prepared using three approaches: 1. a cobalt-carbon hydrogenation catalyst obtained by
pyrolysis of a Co(II) compound with benzene-1,2-diamine supported on aerosil (SiO2) and its analog obtained by
irradiation of the parent catalyst with a 2.3 MeV electron beam. The carbon component of the catalyst, containing
a residual amount of cobalt insoluble in HCI and HF, was also isolated and investigated; 2. hydrogenation catalysts
prepared by deposition of cobalt onto aerosyl and activated carbon through borohydride reduction of Co2+ salts;
3. hydrogenation catalysts obtained by reductive thermolysis of cobalt oxalate or bimetallic Co-Mg and Co-Mn
oxalates under a hydrogen atmosphere at 400-500 °C. The catalytic properties of the materials obtained by
reduction of cobalt and bimetallic oxalates were studied in quinoline hydrogenation. Product yields varied widely,
from 2% to 100%. In general, the yields increased with decreasing Co particle size. However highly dispersed
samples with a substantial proportion of oxide phases exhibited lower catalytic efficiency, which may be attributed
to the catalytic inactivity of the oxide component during hydrogenation. For materials with similar average particle
sizes, higher tetrahydroquinoline yields were observed for systems containing a larger proportion of the Co-hcp
phase. In contrast, systems dominated by Co-fcc particularly those obtained at 500 °C, afforded lower yields of
tetrahydroquinolines. These observations are consistent with the qualitative concept of higher hydrogenation
activity of the hexagonal cobalt modification. The study provided several new scientific findings. It was established
that irradiation of a material containing cobalt nanoparticles and nitrogen-doped carbon with high-energy
electrons at 2.3 MeV increased hydrogenation product yields across a broad range of organic compounds in most
cases. This effect is attributed to a decrease in the relative amount of sp3-hybridized carbon with respect to sp2-
hybridized carbon in the catalyst and an increase in its degree of graphitization, which, in turn, enhances catalytic
activity. The possibility of selective hydrogenation of brominated quinolines, retaining the C-Br bond, was
demonstrated using a catalyst comprising cobalt nanoparticles and a carbonaceous material. This selectivity may
originate from the adsorption mode of these substrates, which does not promote activation of the C-Br bond. A
possible adsorption model involves coordination of the nitrogen atom to the cobalt nanoparticle and orientation of
the aromatic system away from the cobalt surface through n-n interactions with the carbon material. It was
established that higher yields in quinoline hydrogenation were achieved using catalysts containing a larger
proportion of the hexagonal cobalt phase. This effect may be explained by the higher catalytic activity of this
cobalt modification compared with the cubic phase. The carbon material isolated from the catalyst obtained by
pyrolysis of a cobalt complex with benzene-1,2-diamine was shown to consist of amorphous carbon and thin
carbon layers that curl into nanotubular structures upon removal of the aerosil support. Hydrogenation of
quinoline in the presence of the isolated material afforded 1,2,3,4-tetrahydroquinoline in high yield at a
substantially lower cobalt content for the parent catalyst. This behavior may be explained by an important
contribution from atomically dispersed, catalytically active cobalt-containing sites or by the intrinsic catalytic
activity of the carbon material itself. A practically significant outcome of this study is the development of catalysts
for the hydrogenation of organic compounds that may serve as alternatives to platinum-group-metal-based
systems. The ability to perform such transformations is critical for preparing compounds suitable for further
functionalization and use as building blocks in the development of active compounds.

Jep>kaBHH peecTpaniiinuii Homep JiP:

IIpiopuTeTHHH HaNpsSIM PO3BUTKY HayKH i TEXHIKHM: OyHnamMeHTasbHI HAYKOBI HOCIIIPKEHHS 3 HANGILIbII
BaXXJIMBUX IIPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOI0, COLiaJIbHO-€KOHOMIUHOTr0, CyCIiIbHO-TIOJiTUYHOTO,
JIIOJICBKOTO NIOTEHLjaNy 1151 3a0e311e4eHHs] KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHU y CBiTi Ta CTaJIOr0 PO3BUTKY
CyCIIiIbCTBA i Jep>kaBu

CrpareriyHuii NpiopUTETHUH HaNPSIM iIHHOBALLiMHOI Ais1JIbHOCTI: OCBOEHHS HOBMX TEXHOJIOTIIA

BMPOOHHUIITBA MaTepiaJiB, ix 0OpobJieHHs! i 3'eflHaHHS, CTBOPEHHSI iHIyCTpii HAHOMAaTepiasliB Ta HAHOTEXHOJIOTIN

IlizcyMKu AOCJIiAKEHHS: HoBe BUpIlEHHS aKTyaJbHOTO HAyKOBOTO 3aBIaHHs
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VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kosotinos Cepriii BonoguMmuposuy

2. Serhii V. Kolotilov

KBasigikamis: 1. x. u., npodecop, unen-kop. HAH Vkpaiuu, 02.00.01, 02.00.04
InenTudikarop ORCID ID: 0000-0002-4780-4378
JoparkoBa iHdopmanisi: SCOPUS: 6602749871

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOH: IHCTUTYT (isnuHoi ximii im. JI. B. [TncapkeBCbKOro

HaujonanpHoi akagemii Hayk YKpaiHu

Kopg, 3a €IPIIOY: 05417213

Micueanaxo,szeHHﬂ: npocnekt Hayku, Kuis, 03028, Ykpaina
dopma BacHoOCTI: Jlepkasna

Cdepa ynpaBiiHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InmenTudikarop ROR:

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBumie Im's I1o-6aTbKOBI:

1. Opucuxk Csitniana IsaniBHa

2. Svitlana I. Orysyk

KBasidikamis: 1. x. 1., crapmmii HayKoBuii ciBpo6iTHHK, 02.00.01
ImenTudikarop ORCID ID: 0000-0002-2506-3513
JonaTkoBa iHdopmalist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOM: [HCTUTYT 3arajbHOI Ta HEOPraHivHoi XiMii im. B. 1.

Bepnazcekoro HanioHanbHOI akazeMii Hayk YKpaiHu



Kopg 3a €IPIIOY: 05417383

Micueanaxo,szeﬂml: npocnekt akagemika INannanina, Kuis, 03142, Ykpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBiriHHS: HaujonasnbHa akajeMis HayK YKpaiHu

InenTudikarop ROR:

BiacHe IlIpizBuie Im'sa I1o-0aTbKOBI:
1. YymaueHko Bacuib AHaTOIINOBUY

2. Vasyl Chumachenko

KBasigikamis: k. x. n., n.c, 02.00.06
Imentudikarop ORCID ID: 0000-0002-7229-1922
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUIHUYHOI 0COOH: [HCTUTYT 6i0KOIOIAHOI Ximil im. . [T. OBYapeHKa

HaujonasnbHoi akagemii Hayk YKpaiHu

Kopg, 3a €IPIIOY: 05402714

Micue3HaxoaKeHHS: 6ynbBap Akagemika BepHagcokoro, Kuis, 03142, YkpaiHa
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBiiHHSA: HaujonasnbHa akajeMis HayK YKpaiHu

InenTudikarop ROR:

PeuenseHTu

Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. AHppinyyk IpunHa JleoHiniBHa

2. Iryna L. Andriichuk

KBasigikamis: . x. ., 02.00.01
InenTudikarop ORCID ID: He 3acrocosyetses
JoparkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT (isnyHOi ximii im. JI. B. [TncapkeBCbKOro

HaujonasnbHoi akagemii Hayk YKpainu

Kopg 3a €IPIIOY: 05417213

Micue3Haxoa KeHHs: npocrekt Hayku, Kuig, 03028, Vkpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudikarop ROR:

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. buuko Irop b.



2. Igor Bychko

KBasmigikamis: kx.x., c.a., 02.00.15
InenTudikarop ORCID ID: 0000-0002-4164-3024
JoparkoBa iHdopmamuisi: Scopus ID: 52663177100

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOH: IHCTUTYT disnyHOi Ximii im. JI. B. [TncapkeBCbKOro

HanjjionasnbHoi akagemii Hayk Ykpainu

Kopg 3a €IPIIOY: 05417213

Micue3Haxoa KeHHs: npocnekT Hayku, Kuis, 03028, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: Haujonanbha akazemis HayK YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZmoMOCTi
Bnacue IpizBume Im's I1o-6aTbKOBI Conogiios Cepriit OJieKcaHIpoOBUY

TOJIOBH pajgu

Byacue IlpizBumie Im's I1o-6aTbKOBI Conogiios Cepriit OieKcaHpOBUY

rOJIOBYIOYOTO Ha 3acCiiaHHi

BigmoBizansHMIL 32 HiATOTOBKY Apabapku Mukoia [BaHoBHY
00JIiKOBUX JOKYMEHTIB

Peec'rpa'rop Opuenko TersiHa AHaTOJIiBHA

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




