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Annomayusa. B nacrosiniee BpeMsi TEXHOJIOTHU NepepabOTKH OKHCICHHBIX HHUKEIEBBIX DY/ XapaKTepU3yIOTCS MHOTOCTAANMHOCTBIO M MCIIOIb30BAHHU-
€M JIOPOTOCTOSILIETO ChIPbS, YTO CYLIECTBEHHO BJIMSIET HA CEOSCTOMMOCTh KOHEYHOro MpoaykTa. OHbIT POCCHICKUX MPEINpPUITHIH, TAKUX Kak
«tOxypanuukens» 1 «Y paaelHUKeb) MOATBEPKAACT, YTO CETOAHSIIHNE TEXHOIOTUH HE TO3BOJISIIOT T00MThCSI SKOHOMUYECKON A (HeKTHBHOCTH
B CJIOXKHUBIIUXCS YCIIOBUsIX. OCHOBY TEXHOJOTMH ITHX NPEIIPUITHH COCTABIsUIA [IAXTHAs IUIABKA HA IITEHH. BBHIY BBICOKOTO pacxoia KOKca
(20-30T Ha | T HUKeNs) ceOECTOMMOCTD MONYYaEMOTO TaKUM CIIOCOOOM HHKEIISl OKa3bIBaJlaCh HACTOJIBKO BBICOKA, YTO ATO CHEJIa]0 TEXHOJO-
TUI0 SKOHOMHYECKH HEd((HEKTHBHON B CETOAHSIIHUX PHIHOYHBIX YCIOBUX. B HacTosIee BpeMsi HA MUPOBOM PBIHKE (hDePPOHHKEIIS CKIIa/IbIBACTCSI
TEHICHIMS K CHIKEHHIO JI0JM BBICOKOCOPTHOTO HUKEJISl B CTPYKTYpE MOTPEOIeHUs HUKEIEBbIX CIUIABOB 32 CYET POCTa NMPOU3BOACTBA YEPHOBOTO
(heppoHHUKEIISI U METAJUTM3UPOBAHHBIX MATEPUAIIOB C OHIKEHHBIM COACPIKaHHEM HuKersi. Perienrem npobiemMbl MOXKET cTarh pa3padoTka HOBOH,
Oosnee aHeproapHeKTUBHON TEXHOIOTUH MepepadOTKU OKHCICHHBIX HUKeNneBbIX pya. B HOL « MlHHOBalMOHHBIE METAITYpTHYECKUE TEXHOTOTHI
HUTY «MUCuC» pazpaborana MHHHOBALHMOHHAS TEXHOJIOT U IIePepabOTKH KOMILUICKCHBIX PY/I M TEXHOTCHHBIX OTXOJIOB B Ie4H 0apOOTaXKHOTO THIIA
M (ITporrecc MUCuC). B Hacrosiieit paboTe npuBEACHO KPaTKOE OMMCAHNE TEXHOJIOTHU M PE3YIIbTATOB SKCIICPUMEHTOB JIByXCTaIMHHON TEXHO-
JIOTHH TOJTyYeHHsI TOBAPHOTO (DePPOHHUKEIIS M3 OKHCIICHHBIX HUKeNeBbIX pya FOxHoro Ypaia.
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OO11re MUPOBBIE 3aITaChl HUKEIIS B PyJax ¢ COICPIKaHNU-
eM Oonee 1 % Ni xa Hagasio 2010 1. OIleHEHEI B KOJIMYECTBE
135 MaH. T, B TOM 4ucne cyib(uanble pyasl — 38 MIH. T,
OKHCJIEHHBIC PyABl — 97 MITH. T. 3amachl HUKEJIEBBIX Py
B Poccunm onenuBarorest B 25 muH. T Hukens. OTedecTBEH-
HbIe pynbl comepkar B cpeanem ot 0,85 mo 1,3 % Ni[1].
Pynsl ¢ conmepxanuem Hukens menee 0,8 % cuuTarorcs
OCTHBIMH ¥ HE UCTIONB3YIOTCS. B mepepaboTKy mocTynarot
pynsbl, conepxarue B cpeaneM 2,0 — 2,5 % Ni. B nacros-
mee BpeMs B OCHOBHOM TIepepadaThiBatOTCs CYNb(HUIHbIC
PyIbl. 3HAYUTEIBHBIM JAOTIOJHUTEIBHBIM HCTOYHUKOM MO-
TYT CITy’KHTh OKHUCIJICHHBIC HUKEJICBBIC PYIBI, OIS KOTOPBIX
B MUPOBBIX 3aracax coctaBisieT 72 %, a conep»aHue B HUX
HUKENS — okojio 1,2 mutH. T [2]. 3amackl HUKEIS B MECTO-
POXKICHUSAX OKUCICHHBIX HHKEIEBBIX Pyl HA TEPPUTOPUU
P® B TpW pasza MpeBHIIAIOT €0 3amachl B CYIb(QHIHBIX
pynax. CpenHee coiep)kaHue HHUKeNs B pyaax MOJ0OHOrO
Buza xonebnercs Ha ypoBHE 0,6 — 1,2 %. CaMBIM KPYITHBIM
MECTOPOXKICHHEM OKHCICHHON HHUKEICBOU PY/IbI SBISCTCS
Bypykraneckoe, B KOTOPOM COCPENOTOYEHO nopsaaka 7 %
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pa3BemanHbix 3amacoB Poccuun. Ilepepaborka 3THX pyA
CYIIECTBYIOIIMMH CIIOCO0aMH HE HaIlIa MIMPOKOTO IPH-
MEHEHUsI W3-3a HHU3KOTO COACp)KaHWs HUKeNs (Topsaka
0,9 — 1,1 %) u BBICOKOIT c€0ECTOMMOCTH TOTOBOH MPOIYK-
uu. SIpKUM TOATBEPKICHUEM CIY)KUT OTPHUIIATEIbHBIN
ombIT Tpeanpustuid  «FOxypamaukens» u «YdanelHu-
KEJIb», YbH MOIIHOCTH CETOIHs 3aKOHCEPBHPOBAHBI H3-32
HU3KOW JKOHOMHYECKOU A(PPEKTHBHOCTH TPEANPHSITUH,
BBI3BAHHOH BBICOKOH ce0€CTOMMOCTBIO MTPOLYKIIUH.

CroXUBIIAsiCSl CHTyallHs CO3MaeT NPEIIOCHUIKH
K CO3IIaHUI0 HOBOH 3()()eKTHBHOW TEXHOJOTUHU IMepepa-
OOTKHM OKHCJICHHBIX HUKEJICBBIX PYyA ITyTeM XUAKO(Da3-
HOTO BOCCTAHOBIICHUS, IMO3BOJISIONIMM MOJIYy4YaTh TO-
BapHBIH Qeppornkens (He meHee 10 % Ni), mpurogHbIi
JUTsI TIPOM3BOJICTBA CTAJIM HHUKEIbCOMCPHKALIMX MapoK,
U UMelomIeil O6JarompusTHRIC dKOJIOTHYECKIE TTOKa3aTe-
nu. B kauecTBe anbTepHATUBBI TPAAULMOHHBIM METOAAM
nepepadOTKH OKUCICHHBIX HUKEIEBBIX Py MEPCIIEKTHB-
HBIM TIPEJCTABISICTCS KUAKO(PA3HBI MpOIEcc BoccTa-
HOBeHHS [3].
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TexHonoruyeckas cxema rnoayueHus GeppoHuKes

Technological scheme of ferronickel production

B nentpe «/HHOBaMOHHBIE METAJUTYyPTUYECKHUE TEX-
Honorum» HUTY «MUHCuC» pazpaborana MHHOBAIMOH-
Hasi TEXHOJIOTHS MepepaboTKH OKHMCIICHHBIX HHKEJICBBIX
Py C IOJIy4YeHHEM JIETUPOBAHHOIO YyryHa Ha MEpBOH
craauu B mieun kuakodasHoro occraHosieHus (IDKB)
6ap6oraxuoro tuma [IM (ITpouecc MUCuC). Jlanee neru-
POBaHHBIN HUKEIIEM YyTYH MOXKET IepepadaThiBaThCsl B TO-
BapHbIil (heppOHMKETb METOI0M KOHBEPTUPOBAHUS YyTYyHa.
TexHosoTHYECKas CXeMa C yKa3aHUEeM PacueTHBIX XapaKTe-
PHUCTHK IpeJICTaBlIeHa Ha PUCYHKE.

Buytpennee npocrpanctso neun IIM pasneneHo Ha
JIB€ 30HBL. B mepBoii 30He NPOUCXOIUT MOATOTOBKA, HEMOJI-
HOE BOCCTAHOBJICHUE PYIHOTO CBIPhs U yIaJCHUE BPESTHBIX
npuMeceld, BO BTOPOHM — OKOHYATEIbHOE BOCCTAaHOBIIE-
uue [4]. Haznauenue koHBepTEpa B MIPOIIECCE 3AKITIOUAETCS
B MOBBILIEHUU COJAEPHKAHUA LIEJIEBOr0 KOMIIOHEHTA 3a CUET
OKHCJICHHUS YacTH >Kelie3a, KOTOpoe, B CPABHEHHH C HUKE-
JIeM, XapaKTepusyeTcs OOJBbIIUM CPOJACTBOM K KHCIOPO-
ay [3].

Jis monTBep)KACHUS PpACUETHBIX JaHHBIX IPOBeje-
HBbI OKCIICPUMEHTBI, 3aj]a4eii KOTOPHIX OBLIO CMOJICIH-
poBaTh yCIOBHMsS Ha BCeX 3Tamax nepenena. B kauecTe
HUKETIBCOJCPIKAIIIET0 CHIPbs BBIOpaHA pyaa MECTOPOXKIC-
Husi Bypykranbckoe, KOoTOpas HCIOJIb30Bajach Ha KOM-
onnare «lOxypamHukenpy. XUMHYECKHH COCTaB PyJIbI
cnenyroumit: 30,7 % Feoﬁm, 43,8 % Fe,0,, 32,2 % Si0O,,
1,8 % Ni0O, 0,02 % P,0, 0,07 % S, 0,03 % npoune.

VYenoBust M pe3ynbTarTbl 3KCIEPUMEHTOB IPHUBEICHbI
B TabmwIe.

YcraHoBieHa MPUHLUMIHAIIBHAS BO3MOXKHOCTD TIOJIy4e-
HUSI TOBApPHOTO (heppPOHUKEIISI U3 OKUCICHHBIX HUKEJICBBIX

. | BoccranoBnenue Iony4yenue
IInaBxa B nepBoii
OKCHJIOB pacIuiaBa BO |  (hpeppOHHKEIs B
3oHe [IM .
BTOpOI 30He [IM KOHBEpTEpE
Mamepuan
Bypykranbckas | IlpomykT (pacrmaB) | IIpomykt (4yryH)
pyaa, 1,1 % Ni JKCIepUMeHTa / JKCIIEpPUMEHTA 2
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pya FOxHOTO Ypana ¢ mpUMEHEHHEM TeUH KUIKO(Pa3HOTO
BOCCTaHOBIICHHU OapOoTaxkHoro tuma. CIeayromuM Ima-
TOM AJIs1 pa3paboTKU TEXHOJIOTUH OINpe/esieHa CepHs Iuia-
BOK Ha mmjioTHOW mieun 1M, paspabotku B nentpe UMT
Ha pyZie MeCTOpOXkIeHus bypyKTaiibckoe 1y NOATBEpXK Ie-
HUS paboTOCIIOCOOHOCTH TEXHOIOTHH B OIBITHO-ITPOMBIIII-
JICHHBIX MaciTabax.
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INVESTIGATION OF PROCESSING TECHNOLOGY OF SOUTHERN URALS OXIDIZED
NICKEL ORES FOR MARKETABLE FERRONICKEL PRODUCTION IN BUBBLE FURNACE

N.V. Shablya, N.A. Zaikin, G.S. Podgorodetskii

National University of Science and Technology “MISIS” (MISIS),
Moscow, Russia

Abstract. Currently, the processing technologies of oxidized nickel ores are
characterized by multistage and the use of expensive raw materials,
which significantly affects the cost of the final product. The experi-
ence of Russian manufacturers, such as “Yuzhuralnickel” and PJSC
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“Ufaleynickel”, has confirmed that the current technology does not al-
low to achieve economic efficiency under the circumstances. Basis of
the technology of these enterprises was mine matte smelting at shaft
furnace. Due to the high coke consumption (20 — 30 tons per 1 ton of
Nickel), the cost of nickel produced in this case was so high that it
made the technology economically inefficient in today’s market condi-
tions. Nowadays, on the international market of ferronickel there is
a downward trend in the share of high-grade nickel in nickel alloys
consumption due to the increase in production of crude ferronickel and
metallized forms with reduced nickel content. The solution of the prob-
lem can be the development of a new, more energy-efficient techno-
logy for oxidized nickel ores processing. The chair “Energy-Efficient
and Resource-Saving Industrial Technologies” of NUST “MISIS”
has developed an innovative technology of processing of complex
ores and industrial waste in the furnace of bubbling type PM6 (Process
MISIS-6). The paper presents a brief description of the technology and
the experiments results of two-stage technology for the production of
commercial ferronickel from oxidized nickel ores of the Southern Urals.

Keywords: bubbling process, PM, alloyed hot metal, ferronickel, desulphu-

ration, dephosphorization, energy and resource saving technologies.
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