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1. O6rpyHTyBaHHS Ta BUGip KOMIIJIEKCY TEXHOJIOTIYHUX ITapAMETPiB CUHTE3Y €JIeKTPOIITUYHUX MiJHUX [TOPOLIKIB i3

3aJJaHVMMU BJIaCTUBOCTAIMU

2. Choosing and justifying the technological parameters of electrolytic copper powders synthesis with desired
properties

Pedepar:

1. Incepraliist npucBgYeHa: JOCIiIKEHHIO 3aKOHOMIPHOCTE (POPMYBaHHS IUCIIEPCHOTO KATOAHOIO OCazy B
IIpolLieci CUHTE3y MiJJHOTO IIOPOIIKOBOTO MaTepiay; 3a6e3leuyeHHI0 KePOBaHOi CTPYKTYPH U BIaCTUBOCTEN
[IOPOLIKOBUX Ta CIIEYEHUX MaTepiasliB; BU3BHAYEHHIO ONITUMAaJIbHOIO XiMIiYHOTO CKJIaZly pOO0YOro cepeoBula Ta
OINTUMAJIBHUX PiBHIB CYKYITHOCTEY TEXHOJIOTIYHUX [1aPAMETPIB JIsI CUHTE3Y 3 METOIO IIiBUIEHHS
eKCIUTyaTaliiHMUX XapaKTepUCTUK BUPOOiB Pi3HOTO NpU3HAaYeHHS Ta PO3IMPEHHS raly3eil 3aCTOCYBaHHS MiTHUX
IIOPOUIKIB 1 ClleYeHUX BUPOOiB Ha ix OCHOBI. III/15IXOM TeOpeTUYHUX y3arajbHeHb Pe3yJ/bTaTiB KOMIIJIEKCHUX
IOCJiIKE€Hb, BCTAHOBJIEHMX 3aKOHOMIPHOCTEM CHHTE3y MiJHOTO KaTOLHOrO 0CaJy 1 B3a€MO3B's13KiB MixX (pOpMOIO
IIOBEPXHI 11 pO3MipOM YaCTHMHOK Ta (iznYHUMHU, (i3NKO-XiMIYHMMU, TEXHOJIOTIYHMMU I €KCIUTyaTaliltHUMU

BJIACTMBOCTSIMU MiJTHOTO IIOPOIIKOBOr0 MaTepiany 6ysiu BU3HAaYeHi ONTHMaJIbHI PiBHI HAalBaKIMBIINX



TEXHOJIOTIYHMX [TApaMETPIB IIPOLECY CUHTE3Y MiIHUX IIOPOLIKOBUX MaTepialiB AJjis PEryI0BaHHA 1 MiABUIIEHHS
TEXHOJIOTIYHUX, Pi3NYHUX Ta QYHKLIOHATBHUX BIACTUBOCTEN 3 METOIO 3a0e3eyeHHs HalilHOCT] eKCIlTyaTaril
CIIeYEHUX [TIOPOIIKOBUX BUPOOIB. I3 3aCTOCYBaHHSM ONTHMI30BaHOI TEXHOJIOTI] CUHTE30BaHA €KCIIEPUMEHTAJIbHA
apTis eJIEKTPOJIITUYHOrO MOPOUIKY Mifj, 110 Ma€ MigBUILLEH] TEXHOJIOTIYHI BIACTUBOCTI Ta BUCOKY XiMid4HY
cTabinpHicTh. Lle 103BOINIIO Oiep>KaTy 3pa3Ky CIIeYeHUX eJIeKTPOTEXHIYHMX MaTepiajliB Ha OCHOBI MiTHOTO
MIOPOIIKY, 10 MAIOTh 3HAYHO Kpallli €KCIIyaTalliiHi BJIaCTUBOCTI B IIOPiBHSHHI 3 iCHYIOYMMHU aHAJIOTaMu. 30Kpema
€JIEKTPOIPOBiAHICTh niaBuiyeTbcs Ha 30-40 %.

2. This dissertation deals with the mechanisms of cathode deposit particle formation during synthesis of
electrolytic copper powder, determining the optimal chemical composition of the electrolyte and the optimal
levels of electrolysis process parameters for the synthesis of copper powder with controlled properties to improve
performance of sintered powder products for various purposes and expanding applications of copper powders and
products based on them. The optimal levels of critical process parameters of the synthesis process of electrolytic
copper powder needed for regulating and improving its technology, physical and functional properties to ensure
reliable operation of the sintered powder products were determined by means of theoretical generalizations of
research results, concerning the established patterns of synthesis of copper cathode deposits and the interactions
between surface shape and particle size as well as physical, technological and operational properties of copper
powder. Based on the results of theoretical and experimental research, the recommendations regarding the
optimizations of technological conditions of the electrolytic copper powder synthesis, with higher technological
properties and corrosion resistance were stated and handed over to Electrochemprom LLC (Novomoskovsk, Act
dated 12.01.2011). Based on these recommendations the electrolysis conditions as well as optimized electrolyte
contents are introduced in Electrochemprom LLC. This allowed to get a more stabilized copper powder with
higher grades of bulk density and liquidity as well as with less ability to get oxidized during the storage and
transportation. An experimental batch of the electrolytic copper powder, which has better technological
properties and a high chemical stability, was synthesized using the optimized technology. This had allowed
obtaining samples of the sintered electric technical materials based on the copper powder, which have better
technological properties compared to existing analogues. In particular, the electric conductivity increases by 30-
40%.
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