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yHiBepcuTeT iMeHni B.H. Kapasina

Kopg 3a €IPIIOY: 02071205
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V. BimomocrTi npo 3amoBHHKa [IiP
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BrBY€HHS [TIOBEPXHEBYX MIPOLECIB IIPU XIMIYHOMY i €JIEKTPOXiMIYHOMY PO34MHEHH] Mifi i ii criiaBiB B pi3HUX

PO3YMHAX.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Investigation of surface processes by chemical and electrochemical dissolving of copper and its alloys in various

solutions.

Pedepar yKpaiHCBKOIO:

Mera pocnimpKkeHb - BUBYUTU [1I0BEPXHEBI ITpoLecH, sIKi BilOyBaloThCsl Ha Miai Ta ii criyiaBax npu ix
€JIEKTPOXIMIYHOMY i XIMIYHOMY PO3YMHEHHI B Pi3HMX BOJHUX i BOJHO-OPraHiYHMUX pO34NHaX.BUBUEHO KOPO3iiiHy 1
€JIEKTPOXIMIYHY NOBEAiHKY cIiyiaBiB Cu-Ni B KUCIMX XJIOPUJ-BMICHUX i aMiaYHUX PO3YMHAX, aHOJHE PO3YMHEHHS
3aJ1i30-MifHUX cI11aBiB B esiekTpotitax NaCl, NaOH i ix cymimax, KoposiiiHe 11 eJleKTpoXiMiuHe I10BOIPKEeHHS JIaTyHi
JI-62 y koHueHTpoBanux pos3urHax FeCl3, CuCl2 i ixHix cymilax, a TaKOX y XJIOPUABMICHUX PO3UMHAX
aLEeTOHITPUITY i IOro CyMilax 3 BOLOI0, KIHETUKY aHOHOTO PO3YMHEHHS Mifli B KUCJIMX XJIOPUIBMICHMX PO34YMHAX.
Ha j, E-kpuBHX BCTaHOBJIEHO HASIBHICTh IBOX 06J1aCTell ~ aKTUBHOT'O PO3YMHEHHS i TPAHUYHOrO CTPyMy. MexaHizmu
PO3YMHEHHS Ha LUX JiNbHULSX Pi3Hi.BcTaHOBIEHO 0671acTi nacuBalii i npupoay CrojykK, 1o NacuByIOTh. [lokasaHo,
o B po3unHi NaCl + NaOH B o6:acTi noreHujiasnis Big +0,35 B 3ziiicHI0eThes nacuBais crniasiB Fe-Cu cymimiio
rinpokcuzis Fe(OH)2, Fe(OH)3, Cu(OH)2. BubpaHo ONTUMAa/IbHUI PEKUM €JIEKTPOJITUYHOTO OJ€P>KaHHS CUPOBUHU
L7151 CUHTe3y MoHodepuTy Mifi. lokazaHo, 10 yrBopeHHs ¢peputiB CuFe204 nouynHaeTbCs Ha aHO|
esiekTposisdepa.llokasaHo, 0 y BOGHUAX PO34YMHAX MIBUAKICTE PO3YMHEHHS JIATYHI MEHIIA, HiXK ii OKpeMux
KOMIIOHEHTIB. BoHa BU3Ha4yaeThCS MiJHOIO CKJIaIOBOIO CIJIABY i 3a7eKUTh Bif KoHUeHTpalii CuCl2 y po3uuHi.
Po3unHeHH 1aTyHi y BOOHO-aLETOHITPUIIbHUX CYyMilllaX JIMITy€eTbCS KATOLHOIO CTaZi€lo Ipouecy. BusHaueHo
KOHILIEHTpaLlifiHi 0671aCTi HEBOJJHOTO KOMIIOHEHTA, JJIs1 SIKUX [1epEBaXKHUMU IIPOLieCaMU € 3HELIUHKYBaHHS i
piBHOMIpHE pO3UMHEHHS CIIJIaBy. YCTAHOBJIEHO IPUPOJLY CIIOJYK, 110 IIaCHUBYIOTh, 1711 BOAHUX po3uuHiB CuCl,
CuOH i Zn, a nnist BOgHO-OpraHiyHux, Kpim Toro, me i Cu(OH)2 i Zn(OH)2.ITokazaHo, 1m0 B 0671aCTi aKTUBHOTO
pO34YMHEeHHs NpoTikae ioHizanis mini no Cu (I). Bursisg npoaykTis ioHizarii 3anexxuTs Bif koHueHTpauii Cl- -ioHiB.
AxTuBHe po3unHeHHs Cu npoTikae yepes yTBopeHHs agcopboBaHoro mapy CuCl, sskuil po34MHSIEThCS Y HAJJIUIIKY
Cl- -ioHniB 3 yrBopeHHsaM komiiekciB CuCl2-. [TokazaHo, 1110 aKTUBHE aHOJHE PO3YMHEHHS Mifi 1iMiTyeThCS
nudysiiiHo i KiHeTu4HO, a mBUIKiCcTb NOTOKY CuCljl-j BuU3HaYaeThbCs TisbKu AUPysieto. B 061acTi rpaHUYHOTO
CTPYMY Ha IIOBEPXHi MiJli TaKOX yTBOPIO€ThCs afcopboBanuii map CuCl, sxuil NoTiM IepeTBOPIOETHCS B IOPUCTUM
kpuctaniyauit map CuCl. B uiit o6sacti notenyianis CuClagc Tako>xk MoOXe i0Hi3yBaTUCs 3 yTBOPeHHSIM Cu2+ -i0HiB.
[TokaszaHo, mo ToBmuHA ¢pazosoro mapy CuCl He 3anexxuts Big KonueHTpauii Cl- -ioHiB. JlokazaHo iMiTyBaHHS
IIpoliecy po34MHEHHS Mifi B 0671acTi rpaHuyHOro ctpymy audysieto Cl- -ioHiB yepes nopu noBepxHeBOro Lapy.
IIBupxicte nacusaii Migi CuCl oujiHI0€ThCS Pi3HULIEIO CTPYMY Ha OUCKY i KisbLi.JlokazaHo, 1o icHye neBHUN
CHHEepri3M Aii amiHiB i i0HiB iofy (6poMy), IKUIl BUPA>XXA€TbCS B 30iIbIIEHHI EMHOCTI PO3YMHIB 33 CTPABJIEHOIO MiJIII0
i 3a6e3MneyeHHi JOCTaTHbO BUCOKOTO 3HaU€HHS MIBUAKOCTI TPABJIEHHSI IIPOTSTOM yCbOTO Yacy. BuBueHo
OaraTouapoBy nacyBallilo Mifli B MifHOaMiauyHUX XJIOPUAHUX PO3YMHAX. 3apeeCTPOBAHO 30iIbIIE€HHS [IPOBIAHOCTI
[IOBEPXHEBUX 1IapiB BHACIiNOK rpaHn4HOi Audy3ii Cu2+ -ioHiB i iX KOHLIEHTPYBaHHI B OJIKPUCTAIIYHMX OCaax.
BcraHoBieHO, 0 ePeKT MifCUII0eThCS IPU 301/IbIIEHHI CTyIIeHs] PO3PUXJIEHHS IapiB, 6araToKPaTHOMY CKaHYBaHHi

IOTEHLIjajly i MOSKJIMBOCTI IPOTiKaHHS 3ycTpiuHoi nudysii Cu2+ -ioHiB.

Pedepar aHI1iliChKOIO:

The aim of the investigation - to study surface processes passes on copper and its alloys sur-face by their
electrochemical and chemical dissolving in various aqueous and aqueous-organic solutions.Methods: gravimetry,
atom absorption spectrometry, X-rays, chronopotentiometry. Corrosive and electrochemical behaviour of Cu-Ni



alloys in aqueous acidic chloride-contained and ammoniac solutions, anodic dissolving of Fe- Cu alloys in aqueous
electrolytes of NaCl, NaOH and their mixtures, corrosive and anodic behaviour of brass L-62 in concentrated
aqueous solutions of FeCl3, CuCl2 and their mixtures as well as in chloride-contained acetonitrile solutions and its
mixtures with water have been investigated. The kinetics of copper dissolving in chloride-contained solutions is
studied.In the area of active copper dissolving have been shown takes place its ionization into Cu(I). Species of
ionization products depends on Cl- -ions concentration. Active Cu dissolving passes through the formation of
CuCl adsorption adsorption layer that dissolve in Cl- -ions ex-cess with CuCl2- complexes formation. The active
cathodic copper dissolving has been shown is limited by diffusion and kinetics. The velocity of CuCljl-j flow is
determinated only by diffu-sion. In the area of limited current on the copper surface is formated also the
adsorption CuCl layer that transform then in porous crystalline CuCl layer. In this potentials area CuClads can also
ionize with Cu2+ -ions formation. The thickness of phase CuCl layer have been founded depends on Cl- -ions
concentration. The process of copper dissolving in the range of limited current have been proofed is limited by CI-
-ions diffusion through the pores of surface layer. The velocity of copper passivation with CuCl is evaluated by the
current difference on the disc and the ring. Amines and iodid- (bromid-) ions have been shown are promote the
increase of capacity of solutions by etched copper and ensure sufficient high etching velocity during all period.
Multilayer copper passivation in aqueous and aqueous-ammoniac copper-chloride solu-tion is studied. The
increase of layers conductivity because of border Cl- -ions diffusion and their concentrating in polycrystalline
precipitates are registrated. This effect have been estab-lished is enhanced by increase of porosity degree,
frequentative scan of potential as well as be the possibility of counter Cu2+-ions diffusion. The Fe-Cu alloys
passivation areas by anodic dissolving in aqueous NaCl + NaOH elec-trolyte and the nature of inhibitive
compounds as Fe(OH)2, Fe(OH)3, Cu(OH)2 are determined. It is proofed the formation of ferrites like CuFe204
begin in the anodic space of electrolyser. It has been shown that in aqueous solutions the velocity of brass
dissolving is less than of its separate components. The velocity is determined by copper contribution of alloy and
depends on CuCl2 concentration in solution. Brass dissolving in water-acetonitrile mixtures is limited by cathode
stage of the process. The non-aqueous component compositions areas, in which the mainly processes are zinc
dissolving and regular alloy dissolving, are established. The nature of passivating compounds for aqueous CuCl,
CuOH and Zn solutions and for water-organic ones of these componds and also of Cu(OH)2 and Zn(OH)2 is
determined.Application area: electrochemical dimensional copper and its alloys treatment.

Ingexc YIK: 544.6, 541.13

Koau TemaTHYyHUX pyoOpHK: 31.15.33
KepiBHHKH po6OTH

BiacHe IlpizBume Im'sa I1o-6aTbKOBI: Jlapin B.
HaykoBH# CTyIiHb:

BueHe 3BaHHS:

InenTudikarop ORCID ID:

JoparkoBa indpopmamnist:

VIII. HaykoBa (HayKoBO-TexHi4yHa) npoayKuis (HTII)

IX. Biosiorpadiuaui onuc



X. 3aKJIlI0YHi BiTOMOCTI
KepiBHHK I0pHAHYHOI 0COOH
IlepeJtik 0Cci0O-BHKOHABIIiB

BignoBigasbHUIH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB
Tenedpon

Peectpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 pEeECTpallil0o HAyKOBOIi

OisSIIBHOCTI

3amo60BCchKUil Inng IBaHOBUY




