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I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0222U001732
Jep>kaBHUH peecTpauiliHUI HOMeP: 0118U003623
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpaunii: 02-02-2022

II. Etran BukoHnauus JiP
Homep erany: 4

HasBa eTamny. Busyenns V i Co HaHO-KaTani3aTopis, Tak caMmo i VO-Fe i Co-Fe- auerunaneToHariB y npoueci
OKHCJIEHHS TOJIYOJIy, KCUJIOJIIB, IMKJIOTEKCAHY, i30-€BreHOIy, I'BasKoy, 3 3actocyBaHHsaM O2 i H202 y metnnosomy

i isonpomnizioBomy crimprax i aueronirpuii rnpu 40-100C i 1-20 at™, npomoTtoBane UA ta THICA.
IToyaTok eTamy: 01.2021
3akiH4YeHHs eTamy: 12.2021

Bup, 3BiTHOr0 JOKYMEHTA: [IpoMiXHMIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHEe HaHMEHYBaHHS IOPHAHYHOI 0coou (a6o ITIB ¢pisumyHOoi 0cobm): BIIIUIEHHS GI3UKO - XIMII
TOPIOYMX KOTTAJIMH IHCTUTYTY GI3UKO-OPTAHIYHOI XIMIT I BYTJIEXIMIT IM. J1.M. IMTBYHEHKA
HALIOHAJIBHOI AKAJIEMIT HAYK YKPAITHU

Kopg, 3a €IPIIOY: 03772476

Micue3Haxoa>KeHHS: By Haykosa, 3 a, M. JIbBiB, JIbBiBCbKa 06.1., 79053, Ykpaina
dopma Bi1acHoCTI:

Cdepa ynpaBiiHHS: HaujoHanbHa akaziemist HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Po3mip opranisairii:

Tenedon: 380322635174

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kog, 3a €EIPTIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 6ya. 54, M. Kuis, Kuiscbka 06:1., 01030, Yrpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: Ka6iHeT miHicTpiB

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442350981

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuyHHi 06car ¢piHaHCyBaHHS (THC. rpH.): 804.509




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

OKKCHEHHS BYIJIEBOJHIB Ta IX KUCHEBMICHUX ITOXiTHUX KUCHEM Ta MTEPOKCUIOM BOJHIO [0 IPAKTUYHO-BaKJIMBUX

HaMiBIPOAYKTIB IPOMOTOBaHE 6i0-iHCMiPOBAaHMMU aKTMBATOPAMHU.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

The oxidation of hydrocarbons and their oxygen-containing oxygen and hydrogen peroxide derivatives to
practically important intermediates is evidenced by bio-inspired activators.

Pedepat yKpaiHCBKOIO:

B pesysibTarti NpoBeieHUX [OCiIKeHb: (1) BUBYEHO BIUIUB aKTUBaTOpa (oKcajaTHa KucioTa, OA) Ha KiHeTHUKY
OKUCJIeHHs IMKaorekcany H202, katanizoBaHe VO(acac)2, Ta MexaHi3m rpouecy. OCTaHHii NifgnopsaKoBaHUI
nuconianii OA, a Takox ii cosi VO(oxalate), mo yTBoproetbcs pu B3aemofii OA 3 BuxinHum VO(acac)2. Le
IIPU3BOJUTS [I0 3HIDKEHHS 3arajbHOrO €JIEKTPUYHOro onopy 1/G peakuiiiHoro cepeioBUIIaA i € CyTTIO aKTUBYIOYOTO
BIUJIMBY JaHoi 106aBKu. SIK ciifye 3 HaHUX eJeKTPOHHOI CIIEKTPOCKOIIii Ta LUKJIIYHOI BOJIbTaMETpii, pa3oM i3 3MiHOIO
1/G, 3amileHHs airavgiB cynabkoro nosst (acac) B VO(acac)2 Ha JiraHzy NoJjis CEpeNHbOI CUn (0KCaaT) OCUITIOE
3B'I30K KaTiOH-JIiraH/ Ta nomnepeaxKae He3BOPOTHE OKUCJIEHH KaTtanisaTopy. Y BigcyTHocTi OA, 1/G 6yB y HeKinbka
pasiB Bumumii Hix y Bunanaky OA + VO(acac)2. OcTtaHHsI 0COOJIMBICTb KOPEJIIOE i3 3HAYHO BUIIOI0 IIPOLYKTUBHICTIO
npouecy y npucyTHocTi OA. ExcriepumeHTasnbHi Ta DFT po3paxyHKU OCHOBHMX KBAHTOBO-XIMIYHUX [TapaMETPIB
(poswennenHs d-d-piBHiB B KaTanizatopi, BennynHa winuay HOMO-LUMO, enepris ['i66ca) nokasasny, mo
eeKTUBHICTb Mpoliecy MoB’sI3aHa 3 Mogudikaliieio 30BHIIHPO-ChHEePHUX eTIeKTPOHHUX 0O0JI0HOK MEeTaJIo-
KOMIJIEKCIB, 1110 MO>X€ IIPUBOAUTU [I0 YTBOPEHHS MeTajl-IiepokcodacTuHok VO(n2-02). 3 iHmoi cTopoHu, okcanaT
aHiOHU, OKpiM 3MeHIIeHHs 1/G MOXyTb IOJIETIyBaTH B3aeMogio H202 3 kaTioHamu meTaiy KaTanisaTopa. B cymi
1ie IPU3BOIUTH 10 3pOCTaHHS ePeKTUBHOCTI npouecy; (ii) mocimkeHo BruB cnenudivyHoi, HecrienudivyHoi
COJbBaTallisl, CTPYKTYpHHUX (PAKTOPiB, a TAKOX [1apaMeTPiB [IePEeXiIHOro CTaHy Ha KOHCTaHTU MIBUAKOCTI OKUCHEHHS
HITPOT€HOBMICHMX CITOJIyK IIEPOKCHMKUCJIOTAMU. Pe3ybTaTii HAayKOBO—/OCIiIHOI pO6OTH OIy6JI1iKOBaHi B 4 CTATTAX

BITUMBHSHUX i 3apy0iKHUX KypHaJliB Ta IIPeCTaBJIeH] Ha 4 BITYN3HSIHUX | MDKHAPOIHUX KOH(PEPEHIIisX.

Pedepar aHIJIiHCBKOIO:

As a result of research: (i) the influence of activator (oxalic acid, OA) at the kinetics of cyclohexane oxidation by
H202 catalyzed with VO(acac)2 and process mechanism was studied. The last one is stipulated by OA as well as the
salt of the later with initial VO(acac)2 (VO(oxalate)) dissociation. That leads to decreasing the overall electric
resistance 1/G of the reaction mixture and is the essence of OA activating impact. As follows from the electronic
spectroscopy and cyclic voltammetry, together with 1/G alteration, the replacement of the weak field ligands
(acac) of VO(acac)2 by the middle field ones (oxalates) strengthens the cation-ligand bonds and prevents the
irreversible catalyst oxidation. In the absence of OA, the 1/G value was several times higher than in OA + VO(acac)2
case. The last feature correlate well with noticeably higher process efficiency in presence of OA. Experimental data
and DFT calculation of the main quantum-chemical parameters (catalyst d-d-levels splitting, HOMO-LUMO gap,
Gibbs energy) revealed that the process efficiency relates with modification of metalocomplex outer-sphere
electronic shelves and may lead to generation of metalperoxo species VO(02-0O2). On the other hand, oxalate-
anions, besides decreasing of 1/G, may facilitate H202 interaction with catalyst cations. Ultimately, that results in
process productivity increasing; (ii) the impact of specific and unspecific solvation, structural factors as well as
intermediate state parameters at the rate constants of oxidation of nitrogen-contained compounds by peroxoacids
was investigated. The results of these studies were published in 4 papers of national and international journals and
presented at 4 national and international Conferences.

Inpexc YIK: 544, 544.472
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: [loC/i/pKeHHS BIUIMBY MPOBiAHOCTI G CEpeoBUIIA, KATAMIZATOPIB Ta aKTHBATOPIB
(okcanaTtHa kucnoTa, VO(acac)2) Ha MexaHi3M YTBOPEHHS Ta BUXiJ, 11iIbOBUX TPOAYKTIB OKUCJIEHHS IIUKJIOTEKCAHY,

BILJIMB COJIbBATaLii, CTPYKTypPHUX (PAKTOPIB Ha OKMCJIEHHS HITPOT€HBMICHUX CIIOJIYK IIEPOKCOKHCJIOTAMU.

HasBa HTII aHrificbKo¥0: The influence of conductivity G of the reaction medium, catalysts and activators
(oxalic acid, VO (acac)2) on the mechanism of formation and yield of targetted oxidation products of cyclohexane
oxidation, as well as the impact of solvation, structural factors on the oxidation of nitrogen-containing compounds
by peroxyacids were studied.

HTII, sixy nepezn6a4asiocsi CTBOPUTH:

Ipuyunu, yepes siki HTII we 0yJi0 cTBOpeHo:
OTpuMaHi pe3yJIbTaTH: MeTtoay, Teopii

l'asy3p 3aCTOCYBaHHS: ximiuHi i HahTOXIMIYHI BUPOGHUIITBA
PeecTpariifiHuil HOMep KapTKH Te€XHOJIOT1i:

Onuc HTII: Busueno Brus aktuBaropa (okcasatHa Kuciota, OA) Ha KIHETUKY OKUC/IEHHS IUKIIorekcany H202,
KarasizosaHe VO(acac)2, Ta MexaHi3M npouecy. OcTaHHil nianopsgkosanuil gucouianii OA Ta Takox ii coi
VO(oxalate), m0 yrBOproeThcs npu B3aeMogii OA 3 BuxigHum VO(acac)2. Lle npru3BoguTh 40 3HUKEHHS 3arajlbHOTO
€JIEKTPUYHOTO onopy 1/G peakuiiiHOro cepeloBUILA i € CYTTIO aKTUBYIOYOTO BIUIMBY JAHOI 06aBKU. Y BiflCyTHOCTI
OA, 1/G 6yB y nekinbKa pazis BUIIUM HiX y BUnanky OA + VO(acac)2. OcTaHHS 0COOIMBICTh KOPEJIIOE i3 3HAYHO
BUIIOIO IPOJYKTUBHICTIO Ipouecy y npucyTHocTi OA. EkcnepumMenTanbHi Ta DFT po3paxyHKu OCHOBHUX KBaHTOBO-
XiMiUHMX TapaMeTpiB [10Ka3asy, Mo ePeKTUBHICTb MPOoliecy MOB'sI3aHa 3 MoAudiKallieo 30BHIIIHbO-CPEPHUX
€JIEKTPOHHUX 060JIOHOK METAJI0-KOMILIEKCIB, 1[0 MOXK€ IPUBOJUTH JIO YTBOPEHHS METaj-IIEPOKCOYaCTUHOK VO(02-
02). 3 iH10oi CTOPOHY, OKCaIaT aHiOHU, OKPiM 3MeHIIeHHs 1/G, MOXXyTb IOJIETIyBaTy B3aeMogio H202 3
KaTioHaMU MeTaJly Katajizatopa. B cyMi Lie Npu3BoguTb 40 3pOCTaHHS €(PEKTUBHOCTI Npouecy. JOoCaimKeHO TaKoX
BIJIMB crieundivHoi, HecrienudivyHoi compBaTaliii, CTpyKTypHUX (aKTOPIB, a TAKOK IIapaMeTpiB epexigHOro cTany

Ha KOHCTAaHTU IHBI/I,ILKOCTi OKHMCHEHHA HiTpOFeHOBMiCHI/IX CITIOJIYK IIEPOKCUKHNCIIOTAMU.

ComniannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: 36inbwenns o6caris BupoGHUITB, [TosinmeHHs crany

HaBKOJIMIIHBOTO cepenoBuila, EKOHOMIS eHepropecypcis, EKOHOMIiS MaTepiatiB
Bnyius HTII Ha moBKiJjs:
Bnposag>keHHs1 HTII: He snposamxeHo
ITpakTnyHa peasnisanis HTII
IToyaTok eramy:
3aKiHYeHHs eTamy:
Crnio>KHMBavi NPOAYKILii: ximiuni i HadToXiMiuHI BUPOGHUIITBA
IlepcneKTHBHI PUHKH: Vkpaina
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiOHMI 00GCAT iHBECTHILiM, THC. TPH.:
IIpaBa, 110 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEPLIEHHs POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:



IloTeH1iaIbHUI 0OCAT IIPOJASKY, THC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoaaTtkoBa iHpopmamnist:
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