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2. Theoretical basis and technological foundations of electrochemical recycling pseudoalloys WC-Ni.

Pedepar:

1. O6’eKT moCiI>KEHHS — IPOLIeC eJeKTPOXiMIUHOr0 OKMCHOTO po3urHeHHs fcesnocniaaBy WC-Ni B po3unHHUKAX
pi3HOI IpUpoIK, a TAKOX €JIEKTPOXIMiUHI IIPOLIECH, IO BilOYBAIOTHCS HA IIOBEPXHI €JIEKTPOA 3 MOTO
€JIEKTPOXIMIYHOTO OKMCHEHHS Y/ PO3YMHEHHS. MeTonu NOCiIKEeHHS: BOJILTAMIIEPOMETPIs Ta
XPOHOIOTEHLIOMETPisl. EHEProgUCIIepPCiiHNY PEHTTeHIBCbKU MiKpOaHasli3, CKaHiBHaA €JIEKTPOHHA MiKpOCKOIIis,
LIMKJIiYHA BOJIbTamMIiepoMeTpisl. TeopeTuyHi Ta MpakTU4Hi pe3yabTaTu: po3po0JieHi IPUHLIMAIIOBA TEXHOJIOTIYHA
CXeMa Ta KOHCTPYKLig eJIEKTPOoJlizepa IJ1sl IPOLECY eJIeKTPOXiMIUHOro NepepobIeHHS BTOPMHHOI BOJIb()PAMBMICHO]
CHMPOBUHU KapbifHoro turmy (ncespocnnaBy WC-Ni) 3 onepkannsam Bonbdpamy(VI) okeuay, Hikony(Il) cynbdaty
Kpucrasorigpary. HaykoBa HOBU3HA: BIleplIe BCTAHOBJIEHO HACTYIIHE: ~HiKeJIeBa CKJIafloBa rncesnociuiasy WC-Niy
posunnax H2504 B mexax norennianis -0,2 - 0,2 B €JIeEKTPOXiMIYHO PO3YMHAETHCS 3a MEXAHI3MOM HECTaL[iOHAPHOI
nudysii atomiB Hikosy 1o noBepxHi po3ziny ¢as abo ioHiB Hikosty Big noBepxHi po3ziny ¢a3 B 06'eM €J1eKTPOJITY.
3a norenuianis ? 0,5 B kap6in Bonbdppamy WC oKrCHIOETbCS 10 OKcuziB ckiaany WO3-x (x =0,1; 0,3); -cesiekTuBHe



€JIEKTPOXiMidyHE PO3YMHEHHS HiKeJleBOi CKIa[0BOi IICEBIOCIVIABY B €JIEKTPOJIiTaX Ha OCHOBI JUMeTUndopMaminy
(LiCl Ta NiCl2), mo 3a6e3nedye ofep>kaHHs eJeKTPOJITUYHOTO HiKeJIo Ta pere’epaliio kap6inHoi ckianosoi (WC); -
Ha OCHOBIi PO3pO0JIEHUX MaTeMaTUYHUX MOJieJiell 3B's13Ky IIOTEeHIialy eJ1IeKTPOJa, TEMIIEPATyPH, KOHLEHTpalLlil
cyJsb(aTHOi KUCJIOTH Ta ioHIB HiKOJly B €1€eKTPOJIiTi 3 TYCTUHOIO CTPYMY Ta BUXOJIOM 33 CTPYMOM BU3HAUY€HO
ONTUMAJIbHi YMOBHU €JIEKTPOJII3Y (oTeHLjan esekrpona 1,6 — 2 B; temneparypa enexrposity 293 - 313 K,
KOHLeHTpauis kucaortu 1 - 2,5 M, KoHueHTpauis ionis Hikosy B enektposniti O — 1 M); ~BU3Ha4Y€HO YaCTOTHUIN
nianazoH (0,1 - 0,16 ') Ta r'yCTUHYU CUMETPUYHOIO peBepcHOro cTpymy (30 - 40 A/nmM2), 3a SIKUX OKUCHEHHS
ncespociiarsy WC-Ni BioyBa€eTbCsl 3 BUILIOK NPOLYKTUBHICTIO, HiXX 3a IOCTIMHOTrO cTpyMy. CTyIiHb
BIIPOBA>)KeHHS1: BUKOHAHI JOCIiIHO-TIPOMUCIIOBI BUITPOOYBaHHSI 3a[IPOTIOHOBAHOI IIPUHIUIIOBOI TEXHOJIOTIYHOI
CXeMU OKMCHeHHs nceBnocnnaBy WC-Ni Ha ninnpuemcTsi ,,ApreHTyM” rpoMajicbKoi oprasiszanii "HaykoBo-
nociinHe 06'enHaHHA" nigTBEpAUH ii e(pexTuBHICTb. Cdepa BUKOPUCTAHHS: METAIYPTis,[ilpoOMeTayprisi,

TEXHOJIOTis1 €JIEKTPOXiMIiUHMX BUPOOHULITB; Y HAYKOBO-AOCiIHUX iIHCTUTYTaxX Ta HABYaJIbHOMY ITPOLIEC.

2. The object of study - the process of electrochemical oxidation dissolution pseudoalloys WC-Ni in solvents of
different nature, and electrochemical processes occurring at the electrode surface by electrochemical oxidation or
its dissolution. Methods: voltammetry and chronopotentiometry. energodispersive X-ray microanalysis, skanivna
electron microscopy, cyclic voltammetry. Theoretical and practical results, developed the technological scheme
and design electrolyzer process for electrochemical recycling of secondary raw materials volframvmisnoyi carbide
type (pseudoalloys WC-Ni) to form a tungsten (VI) oxide, Nicole (II) sulphate crystalline. Scientific novelty: for the
first time revealed the following: -nikeleva component pseudoalloys WC-Ni in H2SO4 solutions within potential -
0.2 - 0.2 electrochemically dissolve the mechanism of unsteady diffusion of atoms never to the interface or ions
never from the interface into the bulk electrolyte. For potential ? 0,5 In tungsten carbide WC oxidized to oxides of
WO3-x (x = 0,1; 0,3); -selektyvne electrochemical dissolution of nickel component pseudoalloys in electrolytes
based dimethylformamide (LiCl and NiCI2), which gives a regeneration of electrolytic nickel and carbide
component (WC); -on the basis of developed mathematical models of communication potential electrode,
temperature, concentration of sulfuric acid and ions in the electrolyte with Nikola current density and current
output for optimum conditions of electrolysis (electrode potential of 1.6 - 2 in the temperature of the electrolyte
293 - 313 K concentration of acid 1 - 2.5 M, the concentration of ions in the electrolyte Nikola 0 - 1 M); -
vyznacheno frequency band (0.1 - 0.16 Hz) and density symmetrical reverse current (30 - 40 A / dm2) in which the
oxidation pseudoalloys WC-Ni is higher performance than DC. Level of Implementation: Completed pilot-scale test
principle proposed flowsheet oxidation pseudoalloys WC-Ni ,, the company Argentum "NGO" Research Association
"confirmed its effectiveness. Scope: Metallurgy, hydrometallurgy technology of electrochemical production; in
research institutes and educational process.
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