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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

P03BUTOK TEOPETUYHUX OCHOB YIIPABJIiHHS IIPOLECAMU €JIEKTPOXIMIYHOTO BUIiJIEHHS METAJIOOPTaHiYHUX

HAHOPO3MipHUX KJIACTEPiB Ta MarepiasliB Ha iX OCHOBI

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of theoretical principles of control on processes of electrodeposition of organometallic nanoclusters
and materials based on its

Pedepar yKpaiHCBKOIO:

OO6'eKT AOCTIIKEHHS - IIPOIeCU eJIeKTPOXiMiYHOTO BU/IiJIEHHS METaJIOPTaHiYHUX HAHOPO3MipHUX KJIaCTEePiB Ta
MarepiasiB Ha ix OCHOBi. MeTa po60OTH - BU3HAUYEHHSI JOMiHYIOUMX YAHHMKIB, 110 Ail0Th HA [10YaTKOBUX CTAisIX
eJIeKTPOKpHUCTasi3alii nig yac 06'efHaHHS aTOMIB MEeTaJly B KJIaCT€PU HAHOPO3MiIpPHOTro pOpMaTy, BCTAHOBJIEHHS
MEXaHi3My BILUIMBY [TOBEPXHEBO-aKTUBHUX PEYOBMH, a TAKOX JOCIIIPKEHHS KOPO3ifHUX, KATAJIITUYHUX Ta
3arajlbHUX BJIACTUBOCTEN MaTepiasliB 3 HAHOPO3MiPDHUMY KOMIIOHEHTAMU. Y JOCJIJPKEHH] NOTEHLIOAUHAMIYHMM Ta
raJlbBaHOCTaTUYHUM METOJlaMU BUBYEHO IPOLECH eJIeKTPOXiMIYHOTO OCaIPKEHHS Ta PO3UMHEHHS Mifi, Hikeo,
0J10Ba, KOGAJBTY, HUHKY Ta iX cryasiB. [1if yac eKCriepuMeHTiB BUKOPHCTOBYBaNXCh roTeHuioctatu [11-50-13
nporpamaTtopamu [1P-8, ociiunorpadu C9-8. KBaHTOBO-XiMiuHE MOE/MI0BaHHS 3MiMICHIOBAIOCH 33 JOTIOMOT'OI0
nporpam GAUSSIAN ta GAMESS. BukonaHna po60Ta € IpoJ0BXEHHSIM HayKOBUX JIOCJIiIKEHb, 10 BEyThCSI HA
kadenpi ¢piznyHoi Ta HeopraHiyHoi ximii JHY. 3HauymicTs po60TH BU3HAYAETHCSI HEOOXIAHICTIO OAIBLUIOTO
PO3BUTKY TEOPETUYHUX, METOJAUYHUX Ta €KCIIEPUMEHTAIbHUX JOCiKeHb B 06J1acTi esekTpoximii. [lokaszano, 1o
Ha IIOYaTKOBUX CTaJisIX eJIeKTpOKpuUcTasizalii 06'efHaHHS aTOMIB Mifli B KJlacTepy HAHOPO3MipHOTO ¢popMmaTy
BiZOyBa€eThCS CTATiHO Yepe3 CTafilo YTBOPEHHS KPUTUYHUX 3apOAKiB. PO3p06€HO METOAUKY OTPUMAaHHS
MOJIiIMEPHUX IIJIBOK, SIKi MOXKYTb BUKOPUCTOBYBAaTUCS B IKOCTi MaTPULLb IIPY CTBOPEHHI €JIEKTPOAKTUBHUX
KOMIIO3ULIIMHUX MaTepiasiB. JJoCiIpKeHo IPpoLeC aHOAHOTO [TACMBYBAHHS 0JIOBA B IPUCYTHOCTI KaJlii
MeTaTuTaHaty. [lokasaHo, 10 JBOXCTYIIEHEBUI CIIOCIO (POPMYyBaHHS OKCHUIHOI MJIiBKU LO3BOJISIE CYTTEBO 30ibIINTH
BMICT OKCUIHMX CIIOJIYK TUTAHA B ILIIBLi i HIMM CYTTEBO MiABUIIUTY ii KOPO3iMHY CTiMKiCThb. [IpOBEIEHO KBAHTOBO-
XiMidYHe MOJIe/IIOBaHHS IIPOLIECY eJIeKTPOBiIHOBIEHHS! KOMIIEKCIB KOOasybTy. BcTaHOBJIEHO pupoy iHTepMmeiaTiB
Ta MOJKJIMBI XiMiYHi i €JIEKTPOXiMi4Hi NepEeTBOPEHHS. 3aIIPONIOHOBAHO HOBUY METOJ, BUSHAYEHHS KaTaJIiTUYHO]
AKTUBHOCTI €JIEKTPOJIITUYHUX I17IiIBOK MNOX Ta BUBYEHO KiHETUYHI 3aKOHOMIPHOCTI aHOJHOIO OKMCHEHHS HA HUX
roKo3u. ['asysi 3acTocyBaHHS - €J1eKTPOXiMivHi i KOPO3iiiHi 1abopaTopii HAyKOBUX yCTAHOB, MiAMTPUEMCTBA
MalyHOOYAIBHOTO Ta NpUIIanodyiBHOTO Npodiio.

Pedepar aHIJ1iiCBKOIO:

The electrochemical processes of plating of metal-organic nanoscale clusters and their compounds are the objects
of study. Purposes: the determination of the dominant features of initial stages of electrocrystallization,
specifically the process of unification of metal atoms into clusters of nanoscale format; the determination of the
mechanism of surfactants influence; the studying of corrosion, catalytic and general properties of nanocomposite
materials. The processes of electrochemical plating and removing of copper, nickel, tin, cobalt, zinc and their
alloys have been studied by cyclic voltammetry and amperometric response methods. Electrochemical
experiments were carried out on the PI-50-1 Potentiostat-Galvanostat electrochemical workstation connected to
the programmer PR-8. The obtained data were recorded on the computer using a digital recorder. A quantum
modeling method using GAUSSIAN and GAMESS programs was applied in this research. This study is a follow-up
to the researches that have been carried out at the department of physical and inorganic chemistry of Dnipro
national university. This study bilt up a theoretical basis for the continuing promotion of theoretical,
methodological and experimental researches in the field of electrochemistry. It was shown, that at the initial
stages of electrocrystallization copper atoms mixed into nanoscale size clusters through the stage of critical nuclei



formation. Methods for the synthesis of polymer films as matrices for the creation of electroactive composite
materials have been developed. The process of anodic passivation of tin in the presence of potassium metatinate
was investigated. It was shown, that a two-step method of oxide film formation significantly increase its corrosion
resistance. Quantum modeling method was performed for investigation of process of cobalt complexes
electroredaction. The nature of intermediates and possible chemical and electrochemical transformations was
established. The new most rapid technique of estimation of catalytic power of oxides toward oxygen transfer
reactions for the present time was proposed. This express-method has been developed through the research of
electrooxidation of Mn2+-ions. The application of new method allows estimation and comparing the catalytic
performance toward oxygen transfer reactions of different kinds of oxides, including their modifications. Sectors
of application: electrochemical and corrosion laboratories of scientific institutions, machine-building and

instrument-making enterprises.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: MeTo/1Ka OLiHKM KaTAMiTUIHOI aKTUBHOCTI TUIBOK 3 OKCH/iB MnOX 1o

BiJHOIIEHHIO [0 peaKliii 3 IEPEHECEHHSIM KHCHIO

Ha3zpa HTII anrsiiicbKo10: The method of estimation of catalutic power of MnOx film toward oxygen transfer

reactions

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3yJIbTaTH:
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TEXHIYHMX HayK
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omuc HTII: Pospo6yieno ekcripec-mMeTo MopiBHAIbHOI OLIHKY OKMCJIIOBAJIbHOI 3[aTHOCTI €JIEKTPOKATAI3aTOPIB
171 peakuiil OKUCHEHHS OPTraHiYHMX CIOJIYK 33 JOIIOMOIOI0 aKTUBHUX OKCUT€HBMICHUX YaCTUHOK. MeToz
3aCHOBAHUI Ha OCOGJIMBOCTSIX MEXaHi3My eJIeKTpo(OpMYyBaHHS AiOKCUAY MaHTaHy Ha IIOBEPXHi 4y>KOpigHOTro
eJIEKTpoAy. Bu3HaueHO peasibHy KaTaliTUYHY aKTUBHICTb €JIEKTPOJIITUYHYX IIJ1iIBOK MNOX Ta BUBYEHO KiHETUYHI
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