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1. Enextpooca/i>keHHs! HiKeJIIo Ta HOro CIIaBiB i3 MeTUJICY/IbPOHATHUX €JIEKTPOJIITIB

2. Electrodeposition of nickel and its alloys from methanesulfonic electrolytes

Pedepar:

1. O6'eKT mOCHimKEHHs - eJIeKTPOXiMiyHi Iporecy, 1o rnepediraloTe IpU eeKTPOOCaIKEHHI HiKeJIIo Ta CIijiaBiB Ni-
Fe i3 MeTusicy1bOHATHUX €JIEKTPOJITIB. MeTa NOCTiI>)KeHHSsI - BCTAHOBJIEHHS MEXaHi3My eJIeKTPOBiIHOBJIEHHSI
ionis Hikemo(II) Ta KiHETUYHMX 3aKOHOMIPHOCTE esleKTpoocamykeHHs cIasiB Ni-Fe i3 meTusicynbpoHaTHUX
€JIEKTPOJIITiB; BUSIBJIEHHSI XapaKTePY BIUIMBY CYyJIb(YPOBMiCHUX OPraHiYHUX PEYOBUH HA KiHETHKY
eJIEKTPOOCaIpKeHHs HikeJto i crinasiB Ni-Fe, cTpykTypy Ta (isuko-mexaHiyHi BIaCTUBOCTI HiKeJIeBUX Ta HiKeJlb-
3aJ1i3HUX TaJIbBAHOTIOKPUTTIB. MeTou IoCiKeHHs. BosibTaMniepoMeTpisl Ta XpoHOAMITIEPOMETPisl (BUBYEHHS
KiHETUKU €JIEKTPOXiMiUHUX NpoLeciB). PEeHTreHO(IyOpeCleHTHUN, PEHTT€HOCTPYKTYPHUI aHali3, CKaHyBaJIbHA
€JIEKTPOHHA MIiKPOCKOIIs (JOCIiIPKEeHHS XiMIYHOTO CKJIazy, CTPYKTypHu i Mopdouiorii moKpUTTiB). [loTeHuiomeTpis,

criekTpooTOMeTpis, rpaBimMeTpist, 06'eMHi MeTonu (aHAI3 CKJIaAy eJeKTPoJITiB i crisiaBy Ni-Fe).MeTton rHy4koro



KaToZy, METOJ, BiIOMTKY aJIMa3HOI NipaMifgy (BOCIiIPKEHHS BJIaCTUBOCTEN ITOKPUTTIB). T€OpEeTHYHI Ta IPAaKTUYHi
pe3yJbTaTH, iX HOBU3HA. 3allpONIOHOBAHO HOBUI MEXaHi3M eJIeKTPOBiAHOBIeHHS ioHIB Hikeso(Il), sKnii BKIOYae
I1Ba TapajiesibHi MapuIpyTH: 38 HU3bKUX I€PEHAIPYKEHD IIEPEBAKAE PEAKIisl €JIEKTPOBiJHOBJIEHHS
TriZpOKCOKOMILIEKCIB HiKeso(Il), B 06J1aCTi BUCOKUX NTepEHANPY>KEHb [1I€PEBAXKAE €JIEKTPOBiIHOBJIEHHS
aKBaKoMILIeKCiB Hikeso(Il). Briepie BusIBJIEHO, 10 CyMiCHE eJ1eKTPOBifHOBIeHHS i0HiB Hikemo(Il) Ta pepymy(Il) i3
METUJICYIb(POHATHOTO €JIEKTPOJIITY BiZJ0YBA€ThCSI B yMOBAX rajbMyBaHHS €JIEKTPOBUIJIEHHS HIiKeJI0 IIPU
0/IHOYaCHOMY ITPMCKOPEHHI OCa/I)KEHHSI 3aj1i3a B CIJIaB. Briepiie 3anpor1oHOBaHO NPUHLIUI KEPYBAaHHS
BJIACTMBOCTSIMU HiKEJIEBMX [TIOKPUTTIB, SIKUIL MOJISITA€ B TOMY, 1O B €JIEKTPOJIT BBOJSATHCS TaKi CYJIb(PYPOBMIiCHI
OpraHiuHi pe4oBUHY, SIKi 3a6e3I1e4uyoTh BOynoByBaHHS Cynb]ypy B KpUCTANIYHY PELIiTKy Hikeso. Po3pobyieHo
HayKOBI 3aCa/l HOBYX TEXHOJIOTIN €JIEKTPOOCAI’KEHHS MaJIOHAINPYKEHUX TOBCTUX Ta JEKOPATUBHUX IIOKPUTTIB Ha
OCHOBI Hikeo. ['ay3b BUKOpUCTaHHS. JlucepraliiiHa po60Ta MiCTUTh HOBi HAYKOBO OOI'PYHTOBAHI pe3yJbTaTH, sIKi

MalOThb iCTOTHE 3HAYEHHS [JIS1 €JIEKTPOXIMii.

2. Object of research - electrochemical processes occurring in electrodeposition of nickel and alloys Ni-Fe from
methanesulfonic electrolytes. The aim of the research - foundation of mechanism of electroreduction of nickel(II)
ions and characteristics of electrodeposition of alloy Ni-Fe from methanesulfonic electrolytes; the identification of
the influence of sulfur-containing organic compounds on the kinetics of electrodeposition of nickel and alloys Ni-
Fe, the structure and physico-mechanical properties of nickel and nickel-iron coatings. Research methods.
Voltamperometry, chronoamperometry (kinetics of electrochemical processes). X-ray fluorescence, X-ray analysis,
scanning electron microscopy (chemical composition, structure and morphology of coatings). Potentiometry,
spectrophotometry, gravimetry, volumetric methods of analysis (the composition of electrolytes and alloy Ni-Fe).
Method of the flexible cathode, method print diamond pyramid (the properties of the coatings). Theoretical and
practical results, their novelty. A new mechanism of electroreduction of nickel(Il) ions which includes two parallel
route: at low overpotentials prevails reaction of electroreduction of nickel(II) ions takes place with participation of
hydroxycomplex, at high overpotentials prevails electroreduction of nickel(Il) ions takes place with participation of
aquacomplexes was proposed. For the first time found that electrodeposition of nickel-iron alloys from
methanesulfonic electrolyte takes place in conditions of inhibiting of electroreduction of nickel(II) ions while
accelerating the deposition of iron in the alloy. For the first time proposed the principle of management of the
properties of nickel coatings, which lies in the fact that in the electrolyte introduces such sulfur-containing
organic compounds, which provide integration of sulphur in the crystal lattice of nickel. The scientific basis for
new technologies of electrodeposition thick and decorative coatings on the basis of nickel with low stresses was
developed. The sphere of use. The dissertation contains new scientific results, which are essential for
electrochemistry.
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