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Pedepar:

1. Inceprauiiina po60Ta NpUCBSIY€Ha NOJANbIIOMY PO3BUTKY TEOPIi Ta MEXaHi3My IepepoOKU JTMBApPHOTO
aJIIOMiHi€BOTrO 1IJIaKy, JO3BOJIMJIA BUPIIIMTY aKTyaJibHYy HayKOBY Ta IIPAKTUYHY NPO6GIEMY IEPEPOOKU JTMBAPHOTO
aJIIOMiHi€BOTrO 1IJIaKy HA OJHOMY 1 TOMY K HiANpUueMCTBi. [IpencraBieHo TEOPETUYHI OCHOBY Ta MEXaHi3M
oJlep>KaHHS METAJIIYHOTO aJIOMiHIIO 3 IMBAPHOTO LIIAKY. BiH ONMpaeThCsl HA OCOOINBOCTSIX TEMIIEPATYPHUX
3aJI€’KHOCTEN XIMIYHUX peakliil 3a y4acTi ajmoMiHio. Cxema NPoLecy CKIaJaeThCs 3 JBOX €TalliB:
MipOMETaIyPrifHOTO Ta ripoOMeTaypriHoro. [lepimmnii xapakTepu3yeTbCs 3MiHOIO BJIEHTHOCTI aJIIOMiHIIO 3 TPOX

IO OOHOTO i HAaBIIAKU B 3aJIEKHOCTI Bifj TeMIlepaTypu NPOTiKaHHS peakuiil. HaBegeHo 6€3BiIX00HY TEXHOJIOTIUHY



CXeMy Ta CIIOoCi6 nepepoOKy ajoMiHiEBOTrO IIJIAKY B €JIEKTPOTEPMIUHIN yCTaHOBL, SIKUI NTepen6avae nogavy UjIaKy
Ha IIOBEPXHIO aJIIOMiHI€EBOTO PO3IJIABY i OIJIABJIEHHS LIJIAKY €JIEKTPUYHOIO IyTOl0, IPYU LIbOMY OIIABJIEHHS
JIIOMiHi€BOrO IIJIAKy IIPOBOJSTE B €JIEKTPOIYTOBill KaMepi, B IKy BCMOKTYIOTb aJIIOMiHi€BUI PO3ILJIAB 3
HaKONMYyBaJILHOI 11€Y4i, IPMYOMY PiBEHb PO3IUIABY B €JIEKTPOAYIOBill KaMepi MigHIMaloThL Ha 3a4aHy BiZiCTaHb Bif,
€JIEKTPOJA, a B IIPOLECI TOPIHHA €JIEKTPUYHOIL BYI'Y PETYJIIOIOTh ii JOBXUHY IIJIIXOM 3MiHU ra30BOr0O TUCKY B
€JIEKTPOAYrOBill KaMepi, OIJIaBJIEHHS aJIIOMiHiI€BOrO IIJIAKY ITPOBOSATE B IIPOLEC] MiATPUMKU LUPKYJIALi]
PO3ILIaBJIEHOr0 METAJy MiXK €JIEKTPOAYTOBOIO KAMEPOIO 1 HAKOIIMYYBAJILHOIO IiY4I0, IIPY LIbOMY LAPKYJIALIIO
PO3IUIaBy MiATPUMYIOTh i Ai€0 €JIEKTPOAUHAMIYHOI CUJIY, 0 T€HEPYETLCH JIIHIMHMMY aCMHXPOHHVUMU
CTaTOpaMu, BCTAaHOBJIEHUMHU Ha TPYOOIIPOBOAAX, KOTPI 3'€IHYIOTh TUT€JIb 3 HAKOIINYYBaJIbHOIO MiYYIO.
EnexTpoTepMiuHa ycTaHOBKa [j1s1 IEpPEPOOKY aJIIOMiHiEBOTO LIJIaKy CKIAAA€ThCS 3 NIJIaBUJIbHOI HAKOMUYYBaJIbHO]
edi i po3TalmoBaHoi Haj, HEIO €JIEKTPOAYrOBOi BAKYYMHOI KaMepHU 3 BCTAHOBJIEHMM [103aTOPOM L1IJIAKOBOI CyMillli;
TaKOX MIX IJIaBMJILHOIO HAKONMYYBaJILHOIO ITIYYIO i €JIEKTPOYTOBOIO BAKYYMHOIO KAMEPOIO BCTAHOBJIEHI Ba
TPYOOIIPOBOAY 3 SKUX IEPIINii AJ1s1 HarHITaHHS, a APYyTyi - BijKadyBaHH4, SIKi pa30oM 3 KaMepolo i IIiY4i0 yTBOPIOIOTh
3aMKHYTUM TiipaBJliuHNN KOHTYP, B IKOMY Ha II€PIIOMY TPYOOIIPOBO/Ii BCTAHOBJIEHO HAarHITalOuMi JIiHINHUN
ACUHXPOHHMI CTaTOp, a B3[IOBX IPYroro TpyobonpoBoLy BCTAHOBJIEHO JIiHIMHNUM aCUHXPOHHUM CTATOP [JIs1 BiIKA4K1

PO3IJIaBy 3 KAMEPU B MiY.

2. The dissertation is dedicated to the further development of the theory and mechanism of processing foundry
aluminum slag, allowing to address the current scientific and practical issue of processing foundry aluminum slag
at the same facility. Theoretical foundations and the mechanism for obtaining metallic aluminum from foundry slag
are presented. It is based on the temperature-dependent characteristics of chemical reactions involving
aluminum. The process consists of two stages: pyrometallurgical and hydrometallurgical. The first stage involves a
change in the valency of aluminum from three to one and vice versa depending on the temperature at which the
reactions occur. An efficient technological scheme and method for processing aluminum slag in an electric-
thermal installation are provided. This scheme involves delivering the slag onto the surface of the aluminum melt
and melting the slag using an electric arc. The aluminum slag is melted in an electric arc chamber, into which the
aluminum melt is introduced from the holding furnace. The level of the melt in the electric arc chamber is raised to
a specified distance from the electrode, and the length of the electric arc is controlled during the arc's combustion
by adjusting the gas pressure in the electric arc chamber. The melting of the aluminum slag is carried out while
maintaining the circulation of the molten metal between the electric arc chamber and the holding furnace, and
this circulation is maintained by the action of an electrodynamic force generated by linear asynchronous stators
installed on the pipelines connecting the crucible with the holding furnace. The electric-thermal installation for
processing aluminum slag consists of a melting holding furnace and an electric arc vacuum chamber positioned
above it with a slag mixture dosing device installed. Additionally, two pipelines are installed between the melting
holding furnace and the electric arc vacuum chamber. The first pipeline is for pressurization, and the second is for
evacuation. These, together with the chamber and the furnace, form a closed hydraulic circuit. In the first pipeline,
a pressurizing linear asynchronous stator is installed, and along the second pipeline, a linear asynchronous stator
for evacuating the melt from the chamber to the furnace is installed.
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