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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Oco6m1BOCTi esnekTpoxiMiuyHoi noBeiHKu 61aropoaHux metanis (Ir, Ru, Au), HemeTanis (Si, B, C) Ta ix crionyk B

HOBHUX PO3IIJIaBJIEHUX eJIeKTpO.T[iTaX—pOB‘{I/IHHI/IKaX

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Peculiarities of electrochemical behavior of noble metals (Ir, Ru, Au), non-metals (Si, B, C) and their compounds in
the new molten electrolytes-solvents

Pedepar yKpaiHCBKOIO:

3git o HJIP: 133 cTop., 1 kH., 57 puc., 11 Tab., 1 gomaToxk, 157 nit. mkepes. O6'eKT NOCHiIKeHHS - HOBi PO3IJIaBJIeHHi
€JIEKTPOJITU - PO3UMHHUKY Ha OCHOBI KapbaMifly, alieTaminy, iMifiasosly, €J1eKTpOXiMist Ta e1eKTPOOCaIPKEHHS
6J1arOpOIHUX METAJIB Ta HEMETAJIIB, CUHTE3 MOJBIMHUX i MOTPIMHUX CMIOJYK Ha OCHOBI TUTaHY, CUJILINIO, 60py Ta
Byrenio. Mera po6otu: 1. TeopeTrudHe Ta eKClieprMeHTaJIbHe [OCIiI>)KeHHS! 0COOINBOCTEN eJIeKTPOIHUX IIPOLECiB
Ha MexXi MeTaJl/po3IlyIaB IIPU PO3UMHEHH] Ta OCa/I)KeHHI 6J1arOpoiHUX METAJIiB Ta HEMETAIB, iX CIIOJIYK B iOH-
OPraHiYHUX i KICHEBOMICTKUX PO3ILJIaBaX B YMOBAX CTALliOHAPHOIO Ta HECTALIIOHAPHOIO €JIeKTPOIi3y; 2. Haykose
OOrpyHTYBaHHS BUOOPY HOBUX TEPMOCTAbIIBHIX Ta BUCOKOIIPOBIAHMX, €KOJIOTYHO O6e3MeyHnX
HU3bKOTEMIIepaTypHUX PO3ILIaBiB-PO3UMHHUKIB (373 K) Ta ix 3aCTOCYBaHHS SIK €JIEKTPOJIITIB IXPOKOro Npodisio: B
raJibBaHOTEXHMUI], €JIEKTPOXiMiuHill 06pOOLi MeTaliB, €1€eKTPOXiMiYHOMY CUHTE3] MOABIMHUX i MOTPIHUX CIIOJIYK.
[IpuksafiHa MeTa - CTBOPEHHS HAyKOBOi 6a3! /111 PO3POOKY HOBUX €KOJIOTIYHO 6€3MeYHUX €JIeKTPOXiMIYHUX
METO[IiB ocakeHHs, 6yaropoanux metanis (Ir, Ru, Au), Hemertanis (Si, B, C), METOZiB BUCOKOTEMIIEPATYPHOTO
€JIEKTPOXIMIYHOTO CMHTE3y NOTPiNHUX crionyk Ti-Si-C, Ti-B-C 3 ioH-opraHiYHuX Ta iOHHUX PO3IJIaBIEHUX
€JIEKTPOJIITIB. Ines nocainkeHsb - Ha 6a3i TEOPETUYHOTO aHasli3y NPOLECIB B CKIAAHUX 6araTOKOMIIOHEHTHUX
pO3IUIaBax, SKi MICTATH I0JIiBaJIEHTHI i0HU, Ta PE3YJIbTATIB EKCIIEPUMEHTAIbHUX JOCIIIKEHD €JIEKTPOXIMIYHUX
XapaKTePUCTHUK 3[iHCHUTY [IPOTHO3YBAaHHS Ta peaslizallilo HeOOXiIHUX YMOB JJIs1 OCa/I)K€HHsI 61arOpOJJHUX METaJliB
Ta HEMETAJIIB Ta iX CIIOJIYK y BUIJISAI IOPOLIKIB Y/ IIOKPUTTIB MAaKpO- 1 HAHOCTPYKTYPU. MeTonM IOCIIiIKEHD:
€JIEKTPOXiMiYHi (CTalliOHapHi Ta HECTAL[iOHAPHI) - 171 BUBYEHHSI MEXaHi3My Ta KiHETHUKHU €JIEKTPOJHNX IIPOLECIB HAa
MEXi eJIeKTpOo,/po3IlJIaBjIeHUI eJIeKTPOJIIT IIPU PO3YMHEHH], OCaI)KeHHI Ta CIiBOCaJlK€HHI MeTaJIiB i HEMEeTaJliB;
CIIEKTPaJIbHI Ta TEPMOIPaBiMETPUYHI — [1J1s1 BUBUEHHS OyJJ0OBU Ta CTAHy PO3ILJIaBiB; peHTreHo(pa30BUl aHali3 — AJis
aHaJli3y MPOAYKTIB €JIEKTPOJIi3y; METOL €JIEKTPOHHOI MIKpOCKOIII — [1J1s1 BUSHAYEHHS CTPYKTYPU OJl€P’KaHUX OCalliB.
Ha oCcHOBI ekcriepruMeHTaJIbHOTO TOCIiIKEHHS eIeKTPoXiMiuHoI noBeinky 6aropogaux metais (Ir, Ru, Au) B ioH-
OpraHiuHUX po3IlJIaBax — PO3UYMHHUKAX (Ha OCHOBI KapbaMify, alieTaminy, iMifasosty) 6yiy BCTAaHOBJIEHI 3aJ1€5KHICThb
MiX NaCUBALifHUMU BJIACTUBOCTSIMMU OJIarOPOJHUX METAJIIB i iX €JIeKTPOXiMiUHOIO aKTUBHICTIO T2 OCHOBHI
0COBJIMBOCTI €J1IeKTPOIHUX MTPOLIECIB i, 3aBISKY LIbOMY, PO3pO06JIeHI YMOBU OfiEP>KaHHS KATOJIHOTO 0CaAy y BUTJISIA
MIOPOIIKY YY TajlbBaHOMOKPUTTS. CIIEKTPaIbHUMU METOJAMU JOCIIII)KEHHSI BUBUEHO KOMILJIEKCOYTBOPEHHS i0HIB
6J1aropoiHUX METaJIiB 3 KOMIIOHEHTaMH PO3I1JaBy. JJOCIiIKeHO NPOoLeC e1eKTPOBiTHOBIEHHS €J1eKTPOXiMiYHO
AKTUBHMX KOMILJIEKCIB 6JIarOPOAHUX METAJIIB i pO3P0O0JIEHO CIIOCOOU OLEP>KaHHS IIOPOIIKIB i raJIbBAHOIIOKPUTTIB
ipugito, pyTeHilo Ta 30710Ta y BUTJISi HAHOPO3MipHUX YaCTOK i KepyBaHHsI ITpoLiecamu (OPMyBaHHS HAHOKPUCTAJIIB
napaMeTpaMy BeJleHHS eJIeKTpoi3y. [IpoBeeHo TepMoguHaMidyHe OOTPYHTYBaHHS MOKIMBOCTEN
€JIEKTPOXiMIYHOTO CHHTE3Y NO/BIMHNUX i MOTPIHMX CIIOJIYK Ha OCHOBI TUTAHy, CUJIiLLiI0, 60py Ta Byrieto. Ha ocHOBI
€KCIIEPMMEHTAJIBHOTO AOCIIPKEHHS €JIEKTPOXiMiYHOI NOBEAiHKY TUTaHy i HeMeTaliB (Si, B, C) B HOBUX
KiCHEBOMICTKUX CE€pEeIHbOTEMIIEPATYPHUX PO3IJIaBax 3[iiCHEHO CUHTE3 ITOJIBIIHUX Ta NOTPIMHUX CIIOJIYK Ha
OCHOBI TUTaHy, CUJILi0, 60py Ta Byriewo. [IporHo3Hi NpuIyueHHs 1040 PO3BUTKY 00'€KTa JOCiIKEHb —
OOCiIKeHHS Pi3UKO-XiMiYHMX Ta 6araToeJeKTPOHHUX €JIEKTPOXIMIUHUX BJIACTUBOCTEN HU3bKO- TA CEPEIHbO-
TEMIIEPATYPHUX HEOPIraHiYHMX Ta IOH-OPra”iyHuX PO3ILIaBiB, o MmicTaTh Si, Ti, iHIi Tyromniaski metanu Ta
HEMEeTaJsu, PO3po6Ka TEOPETUYHUX OCHOB €JIEKTPOXIMIiYHOIO I METaJIOTEPMIiYHOTO OJep>KaHHs Ta OOPOOKU LIUX

METaliB i CUHTEe3y iX CIOJIYK, OLliHKa (i3NKO-XiMiYHMX XapaKTePHUCTUK OTPUMAHUX METaliB i criosyk. biaropopHi



METaJsu, TYTOIJIaBKi METaJI Ta HEMETAJIU, €JIEKTPOXiMisl, HU3bKOTEMIIEPATYPHI i0H-OpraHiYHi po3IaBy,
CepeIHbOTEMIIEPATYPHI KiICHEBOMICTKM pO3IJIaBY, €JIEKTPOJIi3, OJBIiMHI Ta IOTPiMHI CNIONIyKU. YMOBHU Nepejadi
3BIiTY: 32 OrOBOPOM, [HCTUTYT 3arajibHOI Ta HEOPraHivHoi ximii iM. B.I. BepHancekoro HAH Ykpainu, 03680, M. Knis-

142, mpocrm. INannagina, 32 /34.

Pedepar aHIJIiHCBKOIO:

Report on research work: 133 pages, 1 book, 57 figures, 11 tables, 1 Annex, 157 references. The object of study - the
new low-melting electrolytes-solvents on the base of urea, imidazole, acetamide, electrochemistry and
electrodeposition of noble metals and nonmetals, the synthesis of binary and ternary compounds based on
titanium, silicon, boron and carbon. Objective: 1. Theoretical and experimental study of characteristics of the
electrode processes at the metal /melt the dissolution and deposition of noble metals and nonmetals and their
compounds in the ion-organic and oxigen containing melts in steady and unsteady electrolysis modes. 2. The
scientific rationale for the selection of new and thermostable highly conductive, environmentally friendly low-
melting molten solvents (373 K) and their use as general-purpose electrolytes for galvanotechnics, electrochemical
processing of metals, electrochemical synthesis of binary and ternary compounds etc.. Applied goal - creation of
the scientific basis for the development of new environmentally sound methods of electrochemical deposition of
noble metals (Ir, Ru, Au), non-metals (Si, B, C), high-temperature electrochemical methods of synthesis of ternary
compounds Ti-Si-C, Ti-BC with ion-organic and ionic molten electrolytes. Idea of research - on the basis of
theoretical analysis and of results of experimental studies of the electrochemical characteristics of complex multi-
component melts containing multivalent ions, to forecast and to implement the necessary conditions for the
deposition of noble metals and nonmetals and their compounds in the form of powders or coatings of micro- and
nanostructures. Research methods: electrochemical (stationary and nonstationary) - to study the mechanism and
kinetics of electrode processes at the electrode / molten electrolyte dissolution, precipitation and coprecipitation
of metals and nonmetals, spectral, and thermogravimetric - to study the structure and condition of the melts, X~
ray diffraction analysis - to analyze the products electrolysis, the method of electron microscope - to determine
the structure obtained by precipitation. Based on the experimental study of the electrochemical behavior of noble
metals (Ir, Ru, Au) in ion-organic melts-solvents (based on urea, imidazole, acetamide), relationships were
established between passivation properties of noble metals and their electrochemical activity and the main
features of the electrode processes and, due to this, the requirements were developed for obtaining the cathode
deposit in the form of powder or coating. Using spectral methods of investigation, the complexation of noble metal
ions with components of the melt was studied . The process of electroreduction of electrochemically active
complexes of noble metals and methods for producing powders and coatings of iridium, ruthenium and gold in the
form of nanoscale particles and process controlling parameters of the formation of nanocrystals of electrolysis
were developed. Thermodynamic study of the electrochemical synthesis capabilities for obtaining of binary and
ternary compounds based on titanium, silicon, boron and carbon was carried out. Based on the experimental study
of the electrochemical behavior of titanium and non-metals (Si, B, C) in the new mediumtemperature oxygen
containing melts, the synthesis of binary and ternary compounds based on titanium, silicon, boron and carbon was
realized. Forecast assumptions about the development of the object of research - the study of physicochemical
and electrochemical properties of many-electron low- and medium-temperature inorganic and ion-organic melts
containing Si, Ti, other refractory metals and nonmetals, the development of theoretical foundations of
electrochemical and metallothermic obtaining and processing of these metals and the synthesis of compounds,
assessment of physico-chemical characteristics of the obtained metals and compounds. Precious metals,
refractory metals and nonmetals, electrochemistry, ion-organic low-temperature melt, medium-temperature
oxygen-containing melts, electrolysis, double and triple compound. Conditions for transfer of the report: the
contract, the Institute of General and Inorganic Chemistry. VI Vernadsky National Academy of Sciences of Ukraine,
03680 Kyiv-142, st. Palladin, 32 /34.

Ingerc YIK: 544.6, 541.138+541.135.3+546.821+546.883
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: Oco61MBOCTI e/1EeKTPOXiMi4HOI TOBeiHKu 6iaropoguux mertadis (Ir, Ru, Au),

HeMmeTaiB (Si, B, C) Ta ix CIIOIyK B HOBUX PO3ILJIABJIEHUX €JIEKTPOJIiTaX-PO3YMHHMKAX

Hassa HTII aHr1ificbKOI0: Peculiarities of electrochemical behavior of noble metals (Ir, Ru, Au), non-metals

(Si, B, C) and their compounds in the new molten electrolytes-solvents

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH:

l'asy3p 3aCTOCYBaHHS: Ximisi Ta €I€KTPOXiMist pO3IIIaBiB, MaTepiaso3HaBCTBO
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: Ha ocHosi €KCIIepUMEHTAIBHOTO JOCiJIKEHHS €JIeKTPOXiMiYHOI OBEIiHKY 6JIarOPOIHUX METAJiB
(Ir, Ru, Au) B HOBUX iOH-OpraHiyYHMX po3IjIaBaX - PO3YMHHMKAX (Ha OCHOBI Kap6aminy, alietaminy, iminasosy) 6yiu
BCTAHOBJIEHI 3aJIEXKHICTh MK [TACHMBAL[iIHUMU BJIACTUBOCTSIMMU 06JIArOPOJHUX METAJIIB i iX €J1IeKTPOXiMi4HOIO
aKTUBHICTIO T2 OCHOBHI OCOGJIMBOCTI €J1eKTPOJHUX MIPOLIECIB i, 3aBISKU LIbOMY, pO3pO0JIeHI YMOBU OfleP>KaHHS
KaTOJHOIO 0CaZly Y BUIJIA1 TOPOILIKY Y rajlbBaHOMIOKPUTTS. CIIEKTPaJIbHUMU METOIAMU JOCIIIIP)KEHHS BUBYEHO
KOMIIJIEKCOYTBOPEHHS iOHIB 6J1arOPOAHMX METAJIiB 3 KOMIIOHEHTAaMU PO3ILIaBy. JOCIiIXEHO pouec
€JIEKTPOBIJHOBJIEHHS €JIEKTPOXiMiYHO aKTUBHUX KOMILJIEKCIB 6J1arOPOJIHMX METAJiB i pO3p06JIEHO CIIoCco6n
OZlep>KaHHS [OPOULIKIB i raJbBAHOIIOKPUTTIB ipUIit0, PYTEHIIO Ta 30J10Ta Y BUTJIAIi HAHOPO3MIiPHHUX YaCTOK i
KEePyBaHH$ MIpoLiecaMyu (POPMyBaHHS HAHOKPUCTAJIB TapaMeTPaMU BeJI€HHSI eJIeKTpoi3y. [IpoBeeHo
TEPMOJIMHAMIYHE OOIPYHTYBaHHS MOXJIMBOCTEN €JIeKTPOXIMIUHOTO CUHTE3Y MMOABIMHUX i MOTPITHMX CIIOJIYK Ha

OCHOBI THUTaHy, CUJili0, 60py Ta Byrielo. Ha ocHOBI ekcriepuMeHT
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