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1. YIoCKOHa/IEeHHS] TEXHOJIOTIYHUX MPOL,ECiB OTPUMAHHS TEPMOAHTPALMTY 1JIs1 €JIEKTPOLIB i GyTepOoBKU

depocnaBHUX eJeKTporedell B Tpy6uaTuX 06epTOBUX I1e4ax i eJIeKTPOKaJIbLMHATOPaX

2. Improvement of technology of thermoantracite in rotating kilns and electrocalcinators for electrodes and lining
of ferroalloy furnaces

Pedepar:

1. Incepraist IpucBg4Y€eHa yIOCKOHATIEHHIO TEXHOJIOTII BUPOOHUIITBA TEPMOAHTPALIUTY B TPYOYaTUX 06E€PTOBUX
neyvax (TOII) i enexTpokansuunaTtopax (EK) 3 meToro nifgBuineHHs i cTabisnizalii SKoCTi camoo6I1anioBaJbHUX
€JIEKTPOJiB i ByriibHOI PyTepoBKYU (epOCIyIaBHUX eJIeKTporiedeil. Y poO6oTi BUKOHAHUI aHaili3 0CO6INBOCTEN
TEXHOJIOTIYHUX NPOLECiB BUPOOHULITBA BUCOKOsIKiCHOro TepmoanTpauuty B TOIT i EK. Bukonasi
€JIEKTPOHHOMIKPOCKOIIYHi TOCiIPKEHHS MIKPOCTPYKTYPHUX CKJIaloBUxX BorHeTpuBy [1XCYV. I3 3acTOCyBaHHAM
MaTEMaTUYHOI'O MOJIEJIIOBAHHS i €KCIIEPUMEHTAJIBHUX AOCIIIKEHb TEMIIEPATYPU KOXyXYy Aitodoi TOII s
BMPOOHULITBA TepMOAHTpauuTy (v N24 nexy 2 [TAT "Ykprpa@ir") BCTAaHOBJIEHO HEPETYJISIPHUI XapaKTep PO3MOAiNy
TeMIIepaTypU Ha po6oUill TOBEPXHi [1epUKIIA30XPOMITOBOI (PyTEPOBKU IO NOBXKMHI 1eyi. JJoCIiIpKeHO MeXaHi3M

3HOCy ¢yTepoBku B TOIL. Po3pobiieHi, HayKoOBO OOIPYHTOBAHI i 3aIIpPOIIOHOBAHI /1J1s1 IPOMHCJIOBUX BUIIPOOYBaHb



HOBI CTIilKilli TUIIM BOTHETPUBIB 17151 GyTepyBaHHs rapsiuoi 3oHu TOI: nepuki1asoxpoMiToBuii BOTHETPUB 3 5%
Cr203 npu BinHomenHi Cr/Fe B XpoMOBili pyzii He MeHIe 3,4 i IepuKa3oIiHe b BOrHETpUB 3 17% Al203.
[IpencraByieHa xapakTepUCTUKa esleKTpokanbuuHaTopy IET-10-YXJ14 3 ogHOpa3HUM NiYHUM TPaHC(POPMATOPOM
noTy>xHicTio 1600 kBA. [locinkeHa MyJliTOKOPYHA0BA (PyTEPOBKA €JIEKTPOKAIbIIMHATOPA 3 BOTHETpUBY MKC-72,
BUBYEHI IPUYMHM i IOKAJILHOTO po3nay. BusHaueHu po3nois miaBeneHoi OTYKHOCTI 110 BUCOTI aHTPALMITOBOTO
3aBaHTAXXEHHS €JIeKTPOKAIbLMHATOPY. PO3p06I€HO METO/ €KCIIPECHOI OL[iHKU SKOCTi TEPMOAHTPALIUTY 3a
3HAYEHHSIM eJIEKTPOOIIOpY IIapy aHTPaLUTOBOro 3aBaHTaxkeHHs EK. 3anponoHoBaHa i BIpoBakeHa HOBa
¢dyTepoBka 3 BorHeTpuBy MKC-85, 1110 103BOJINIIO HiIBULIUTU CTiKiCTh (PYyTEPOBKY €JIEKTPOKAJIbIIMHATOPY Ha 7,1 %
i IpOAyKTHBHICTD Ha 5,3 %. Po3pobiieHa ogHOCTalifiHA TEXHOJIOTIYHA CXeMa BUPOOHUIITBA TEPMOAHTPALIUTY B
€JIEKTPOKaJIbLIMHATOPI [1pY BiicTaHi Mixk esekTpogamu 1500 mM, cuii ctpymy 100 A, BuBaHTakeHH!0 840 Kr/rof 3
OTPMMAaHHSIM TEPMOAHTPALUTA 3 TUTOMUM €JIEKTPoonopom meHue 950 MKOM*M IpU 3HUKEHHI BUTpaTU
€JIEKTPOEHEPTii OPIBHAHO 3 [iI040I0 I BOXCTAAiMIHOIO TEXHOJIOTiEI0 Ha 3,6 %.

2. The thesis focuses on improvement of the technology of thermoantracite production in rotary kiln furnaces
(RKF) and electrocalcinators (EC) for the purpose of increasing of self-baked electrodes and carbon lining quality
and its stability for ferroalloys furnaces. The peculiarities of thermoantracite processing in RKF and EC are
analyzed. Temperature distribution irregularities on working surface of periklas-chromite lining have been
mathematically modeled and experimentally validated in the RKF No. 4 of JSC "Ukrgrafit". The lining wear in RKF
have been studied and electron microscopy analysis of the microstructure constituents of the refractory have
been carried out. New lining type with higher wear resistance for RKF hot zones are developed and justified:
periklas-chromite with 5% Cr203 at the ratio Cr/Fe > 3.4 and periklas-spinel with 17% Al203. The construction of
the electrocalcinator (EC) IET-10-UHL4 with single-phase AC nominal power 1600 kW is analyzed. The lining made
of mullite-corundum MKS-72 was studied and its local destruction mechanism was investigated. New lining
material MKS-85 was suggested that allowed increasing refractory stability by 7.1% and productivity by 5.3%. The
power distribution by EC height was determined and the express method of thermoantracite quality control was
suggested using the value of electrical resistance of unloaded thermoantracite. A single-stage calcination
technology was developed with inter-electrode distance 1500 mm, current 100 A and feed-through 840 kg/h,
obtaining specific electric resistance less than 950 pOhm-m and less power consumption by 3.6% vs. conventional
technology.
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