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V. BimomocTi npo gucepraniio
Moga guceprariii:
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Tema guceprauii:
1. ®i3uko - XiMiYHI 3aKOHOMIPHOCTI po3YrMHEHHs Mifi i criiaBa JI-62 y BOOHUX XJIOPUIHUX PO3YMHAX

2. Physical-chemical regularities of copper and Cu62Zn alloy dissolution in aqueous chloride solutions

Pedepar:

1. O6'eKT BOCHIIPKEHHS: Millb, IaTYHb JI-62, MOZleJIbHI i TexHOJIOr4HI po3unHu PpepyMm(1Il) xsopuny. Meta
IOCJIIKEHHS: BCTAHOBJIEHHS (Pi3MKO-XIMIYHUX 3aKOHOMIPHOCTEN XiMIYHOTO i €JIEKTPOXiMIYHOrO PO3YMHEHHS Mifj i
criaBy JI-62 y BOIHUX XJIOPUOHUX PO3UMHAX 3 YPAXyBaHHSIM aKTUBYIOUMX METAJIOKOMILIEKCIB i TPoLeCiB
[IOBEPXHEBOTO MACUBHOTO (Pa30yTBOPEHHS. MeToM JOCiIKEHHS: IUCKOBOIO €JIeKTPoLy, o obepraetscs (OJE),
rpaBiMeTpii, aTOMHO-a6COPOLiIIHOI CIIEKTPOMETPIi, TUTPUMETPIi, PEHTT€HO(A30BOr0 aHajli3y, aTOMHO-CUJIOBOI
MiKpPOCKOIIii, €JIeKTPOHO-30HA,0BOI0 MiKpOaHai3y, MEeTOIY MOJISIPU3aLifHUX BUMipIOBaHb. 3p00JIEHO PO3PaXyHKH
Jiarpam po3Mogisy KOMIJIEKCHUX YaCTUHOK 3a IIPOEKLIMHUM METOIOM. TeopuTyHi i NpakTU4Hi
pesysbTaTu:BUsBIEHI OCHOBHI 3aKOHOMIPHOCTI Ta BU3HaY€HI MAKPOKIHETUYHI IapaMeTpU XiMiYHOTO pO3YMHEHHS
Migi i crizaBa JI-62 y KOHLIEHTPOBAHUX XJIOPUIHUX PO3YMHAX, oBeJeHO audysiliHe JiMiTyBaHHS IIpOLIECy.

BcranoBseHi Kopessnii Mixk TpUPOIOI0 aHiOHA, BULOM KOMILJIEKCHOTO i0OHA i MIBUIKICTIO Mpouecy. BusBieHi



KOMILJIEKCHI YaCTUHKY, 110 aKTUBYIOTb PO3YMHEHHS Mifli i crinaBy JI-62. PO3KpUTHII MEXaHI3M €JIEKTPOXiMIYHOI
ionizanji anbpa-naTyHi y KOHIIEHTPOBAaHUX XJIOPUIHNX PO3YMHAX, BU3HAYEHO JIIMITYBaHHS [IpoLiecy ioHi3alieo
MiJIHOi KOMIIOHEHTH CILJIaBy. JlOBE/I€HI aKTHBi3alligd €JIEKTPOXiMIiYHOTO PO3YMHEHHS JIATYHI i OPYILIEHH [1acKBallii
mig miero ioHiB xyopy. [TokasaHo, 0 y KUCIIOMY CEPELOBUILI MOJIETIYEThCS XiMiYHE PO3YMHEHHS LIMHKOBO]
CKJIaZIOBO] CIIIaBy, a HasABHICTb i0HIB okucmoBava Fe(Ill) inTeHcudikye akTUBHe pO34MHEHHS JIATYHI IPU
36epeskeHHi nacusatii. BusHaueHo ckiag i mogudikaiiiio macuBHIX MoBepxHeBUX $Ha30BUX MAapiB Ha Mifi i criaBi
JI-62. loBegeHo HasBHiCTb rpaHn4HOI audysii ionis Fe(Ill) y nonikpucraniynomy mapi CuCl. BusnaueHo 3miny
CEJIEKTUBHOCTI XiMiYHOrO pO3YMHEHHS KOMIIOHEHTIB JIaTYyHi 3aJ1e’KHO Bifj KOHLIEHTPalii i BUly XJI0puaHOi 106aBKU
po3unHy. OOrpyHTOBaHI IPUHIMIIY ONTUMI3aLil [TpoLiecy TpaBJleHHs Mifii i anbda-JaTyHi y XJIOPUIHUX PO3UMHAX.
Po3po6seHo onTrManbHUE CKJa/ TPaBUJIbHOTO po3unHy Ha ocHOBi FeCl3 nys cninasy JI-62. Po3po6iieHi
TEXHOJIOTIYHO IIPOCTi, MAJIOBIIXOIHI, pecypco3bepiradi cnocoby pereHepartii TpaBUIbHUX PO3UYMHIB HA OCHOBI
FeCl3 i CuCl2, axi 103BOJSAIOTE BUPIMIUTY €KOJIOTiYHI TPO6GIeMU TeXHOJIOTIYHUX LMKIIiB "TpaBieHHs-pereHeparis’.
Ctyninb ynpoBaJpykeHHs: pe3ybTaTu po6oTy BripoBaakeHo Ha HB TOB "MATEKO" (M. XapkiB), a TaKOX B
HaBYaJIbHUI Npouec Ha Kadepi xiMii XapKiBCbKOro HalioHaJIbHOTO @aBTOMOO1/IBHO-0POXKHBOTO YHIBEPCUTETY i,
Yyac BUKJIQZAHHS HAaBYAJIbHUX JACLMILIIH "Ximis" i "MeTomooris aHamiTHYHuX (i3sMKO-XiMiYHMX HAyKOBUX

IOCJIiIKEHDb B €KOJIOTii".

2. Objects of research: copper, Cu62Zn alloy, models and technological solutions of chloride iron(III). The purpose
of research: the determination of physical-chemical regularities of chemical and electrochemical dissolution of
copper and Cu62Zn alloy in aqueous chloride solutions taking into account complex particles which cause the
activation of copper and Cu62Zn alloy dissolution and process by passive superficial phase-forming. Research
methods: the method of the rotating disk electrode, the gravimeters, the atomic-absorption spectrometry, the
titrimetry, the X-ray analysis, the atomic force microscopy, the electron-probe microanalysis, the methods of
polarization measurings. The calculations of distributing diagrams of complex particles by projection method has
been done. Theoretical and practical results: The main regularities and macro-kinetic parameters of chemical
dissolution of copper and Cu62Zn alloy in concentrated aqueous chloride solutions are defined. It is proved that
the diffusion is a limiting stage of the process. Correlations between the anion nature, the type of complex ion and
the rate of the process are determined. Complex particles which cause the activation of copper and Cu62Zn alloy
dissolution are revealed. The mechanism of the electrochemical ionization of alpha-brass in concentrated chloride
solutions is exposed, the limiting of the process by ionization of the copper component in alloy is determined. The
activation of brass electrochemical dissolution and disturbance of passivation under the action of chloride ions are
proven. It is shown that chemical dissolution of zinc constituent of alloy is facilitated in acid medium. The
presence of oxidant ions Fe3+ intensifies active dissolution of brass while preserving the passivation. The
composition and modification of passive superficial phase layers on copper and Cu62Zn alloy are determined. The
proceeding of grain boundary diffusion of Fe3+ ions in the polycrystalline layer of CuCl is proven. The change of
selectivity of brass components chemical dissolution depending on concentration and type of chloride solution
addition is determined. The principles of optimization of copper and alpha-brass etching process in chloride
solutions are substantiated. The optimal composition of FeCl3 etching solution for Cu62Zn alloy is developedt. The
technologically simple, low-waste and resourse-saving methods of regeneration of chloride etching solutions on
the basis of FeCl3 and CuCl2 are developed, which allow to solve the ecological problems of technological cycles
"Etching - Regeneration". The implementation degree: the results are implemented at SE Ltd. "Mateco" in Kharkiv
city and into the academic process at the Chemistry division of Kharkiv national automobile-road university for
teaching "Chemistry" and "Methodology of analytical physico-chemical scientific researches in ecology” .
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