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1. OnTuMisalist TexXHOJIOTii Ogep>KaHHS allOMiHiI0 3 BTOPUHHOI CUDOBUHU

2. Optimization of aluminum production technology from secondary raw materials

Pedepar:

1. Incepranifina po60Ta IPUCBIYEHA NOAANBIIOMY PO3BUTKY TE€Opii Ta ME€XaHi3My IIepepoOKU JINBAPHOTO
aJIIOMiHi€BOTO HIJIaKy, JO3BOJIMJIA BUPIIIMTY aKTyaJIbHYy HayKOBY Ta IPAKTUYHY NIPO6IEMY IEPEPOOKU JTMBAPHOTO
QJIIOMiHi€BOTrO 1IJIaKy HA OJHOMY i TOMY XX MiANPUEMCTBI. [IpefCcTaBieHo TEOPETUYHI OCHOBY Ta MEXaHi3M
OJlEp>KaHHSI METAJIIYHOTO aJIIOMiHIIO 3 JIMBAPHOTO MIJIAKy. BiH onupaeTbcs Ha 0COBIMBOCTSIX TEMIIEPATYPHUX

3aJIEXKHOCTEN XIMIYHUMX peaklil 3a y4acTi anoMmiHio. Cxema MpoLecy CKIaLAEThCs 3 JBOX €TalliB:

MipOMETAyPrifHOro Ta rifpoMeTanypriiiHoro. [lepimunii xapakTepu3yeThCs 3MiHOIO BaJIEHTHOCTI aJIIOMiHIIO 3 TPOX

IO OJHOTO i HaBIIaKY B 3aJI€’KHOCTI Bifj TeMIepaTypu NPOTiKaHHS peakuiil. HaBeneHo 6€3BiIX00HY TEXHOJIOTIUHY

CXEMY Ta CIIOCi6 NepepoOKU aIIOMiHI€BOrO 1IJIaKy B €JIEKTPOTEPMIUHIl yCTaHOBL, SIKMI Nependadae nogayy MsaKy

Ha [IOBEPXHIO aJIIOMiHI€EBOTO PO3IJIABY i OIJIaBJIEHHS MIJIAKY €JIEKTPUYHOIO IYTOl0, IPYU LbOMY OIJIABJIEHHS

aJIIOMiHi€BOTO 1IJIaKy IPOBOJSTE B €JIEKTPOIYTOBill KAMEPi, B IKy BCMOKTYIOTb aJIIOMiHi€BUI PO3IIJIAB 3



HaKONMYyBaJILHOI T1€4i, IPMYOMY PiBEHb PO3IUIABY B €JIEKTPOAYIOBill KaMepi MigHIMaloThL Ha 3aaHy BiZiCTaHb Bif,
€JIEKTPOJA, a B IIPOLECi TOPiHHS €JIEKTPUYHOI OYTU PETYJIIOI0TH ii JOBXKUHY IIJIIXOM 3MiHU ra30BOTO TUCKY B
€JIEKTPOAYrOBill KaMepi, OIIaBJIEHHS aJIIOMiHiI€BOrO HIJIAKY ITPOBOJATE B IIPOLEC MiATPUMKU LUPKYJIALi]
PO3IIJIaBJIEHOTO METay MK €JIEKTPOJYrOBOI0 KaMepoIo i HAKOMMYyBaJIbHOIO MiYYI0, IPU LIbOMY LIAPKYJISILIO
PO3IUIaBy MiATPUMYIOTh MiJ Ai€0 €JIEKTPOAUHAMIYHOI CUJIH, 10 TEHEPYETLCA JIHIMHMMY aCMHXPOHHVUMU
CTaTOpaMU, BCTAHOBJIEHUMU Ha TPYOOIIPOBOJAX, KOTPI 3'€IHYIOTh TUT€JIb 3 HAKOIIMYYBAJIbHOIO MMiYYIO0.
EnexTpoTepMiuHa ycTaHOBKa [ij1s1 IEPEPOOKY aJIIOMiHi€BOTO LIJIAKy CKIAAA€THCS 3 IIJIaBUJIbHOI HAKOMUYYBaJIbHO]
Iedi i po3TamoBaHoi Hajl HEI0 €JIEKTPOAYTOBOi BAKYYMHOI KAMEPU 3 BCTAHOBJIEHUM 103aTOPOM ILIJIAKOBOI CyMili;
TaKO>X MIX IJIaBUJIBHOIO HAKOIMYYBAJILHOIO MIYYIO i €JIEKTPOIyTOBOIO BAKYYMHOIO KAMEPOIO BCTAHOBJIEHI Ba
TPYOOIIPOBOAY 3 SIKUX IEPIIMI AJ1s1 HAarHITaHHS, a APYyTyi - BiKauyBaHH4, SIKi pa30M 3 KaMepoIo i IIiY4i0 yTBOPIOIOTh
3aMKHYTUM TiIpaBJliuHNAN KOHTYP, B IKOMY Ha IIEPIIOMY TPYOOIIPOBO/Ii BCTAHOBJIEHO HArHITAIOUMI JIiHINHNN
ACHHXPOHHMI CTATOP, a B3J,OBXK JIPYroro TpyoornpoBoy BCTAHOBJIEHO JIiHIMHNAI aCUHXPOHHUIA CTATOP 1151 BiIKaYKU

PO3IIaBy 3 KAMEPU B IIiY.

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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