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ETAIINYPIUA

The possibilities of processing and using of own iron-
ore raw material in conditions of the Republic of Belarus
for production of high-quality grades of steel are exam-
ined.

B. M. TUMOILTIOJIbCKUHY, ITUU «EBPOCTAJIb JIT/]», U. A. TPYCOBA,

HU. H. ILUTIOIEBCKHH, C. B. KOPHEEB, BHTY

VIIK 669.181

MEPCMNEKTUBbI NMPON3BOOCTBA

N NCMOJIb3OBAHNA METAJUTIN30BAHHOIO CbIPb4

anda NoNny4YeHNA BbICOKOKAYECTBEHHbLIX MAPOK CTAJIN.
COOBLLUEHVE 1. AHAJIN3 COBPEMEHHbBIX CXEM
MOJTYHEHNA METAJIJIN30BAHHOIO CbIPb{

Bonpocsl u nenecooOpazHOCTh HCHONIB30BAHUS
COOCTBEHHBIX KEJIC30PYAHbIX MECTOPOXKICHUN pac-
cMaTpuBaiuch B padote [1], rae BBINOIHEH aHaIM3
TEXHOJIOTUYECKOTO Pa3BUTHUS IIPOLIECCOB OECKOKCOBOI
MeTaJTyprun. Tam ke oKa3aHa BO3MOXHOCTB IOJTY-
YEHMSI U3 JKEJIE30PYIHOTO ChIPbS METaNIN30BaHHBIX
OKaThllIel Ha 0a3ze COOCTBEHHBIX MECTOPOXKIACHHUM
PecnyOnuku Benapych, npu 3TOM OTMEYEHO, 4TO Ka-
YEeCTBO JIAaHHBIX OKATBIIICH COOTBETCTBYET TpeOOBa-
HUSIM TEXHOJIOTHH benaopycckoro Meramurypruieckoro
3aBOA.

VYuuTeiBas HaJIM4KE 3alacOB JKEJIE3HON Py/bl, CO-
BPEMEHHBII METaJTypruuecKuil 3aBoj, OonbLIoe KO-
JIMYECTBO MAIIMHOCTPOUTENBHBIX MPEIIPHUATHI ¢ cOO-
CTBCHHBIMH METAJUTYPIrHUECKUMH y4acTKaMH Ha Tep-
putopun PecnyOnuku benapych, neuunTHOCT Ka-
YECTBEHHOI'O JIOMA, AKTYyaJIbHBIM OCTAeTCs BOIPOC
BBIOOpa TEXHOJIOTHH NPOM3BOACTBA METAJUIN30BaH-

HOTO CBIPbSl ISl JAJbHEHIIEro €ro HCHOJIb30BaHHSA
B TEXHOJIOTHH ITPOU3BO/ICTBA CTAJIH.

DopMHUpPOBAHNE METAJUTyPrHueCKOro IMpPOU3BOA-
CTBa IOJHOTIO LHMKJA LEJIeco00pa3HO OLIEHUBATh Ha
OCHOBE BHEIOMECHHOW OECKOKCOBOW METaJLTypru, pas-
BUTHE KOTOPOH BO MHOIOM ONPEAEISAETCS HaINIHEM
JIerkoo0oraIaeMblX pyd, HEAOPOToro ra3a-BoccTaHo-
BUTEJIS, NOCTYITHOU anekTposHeprueit. [lpu atom He-
00XOIMMO COOTHOCHUTBH KalMTajJbHbIC 3aTpaTbl pac-
CMaTpUBacMON TEXHOJIOTUU IPSIMOIO BOCCTaHOBIIE-
HUS U ONPEAEIUTh WCTOYHHUK SHEPTOHOCHUTENS, T. €.
TOIIMBA JUIsl BOCCTAHOBUTENBHBIX MTPOLIECCOB.

B nacrosimee Bpemsi cymiecTByeT Oonee JecsTka
TEXHOJIOTUH MPSIMOTO BOCCTAHOBIICHUS JKeJle3a, U3 Ko-
TOPBIX TOJBKO HECKOJBKO HAIUIA CBOE MPOMBIILIEH-
HOE NPUMEHEHUE WIN HaXOASTCsS Ha CTaJuu BHENpe-
HUSl TIOCJIE JJIUTEIbHBIX UCIbITaHui. PaccMarpuBas
CYLIECTBYIOLINE TPOIECCHl BHEJOMEHHOIO BOCCTa-

Tabnuma 1. Kﬂaccnq)mcamm MpouecCoB MPAMOI0 BOCCTAHOBJICHHUS KeJjie3a

Tun TIpoAYyKTa Crenenb TIPOMBILIIIIEHHOT'O I/ICHOJ‘IbSyeMLIe IIUXTOBBIC
Tun BOCCTAHOBUTECIIA
T BOCCTAHOBJICHHUS TIPUMEHEHUS MaTepHUaibl
€XHOJIOTUYECKUe
TPOLEeCCH
ry6¥1aToe nepencib- MPOMBIIIICHHOE TIPOMBIIIJICHHOE KYyCKOBas pyaa, MCIIKHE KOKC ol Ipupoa-
JKENE30 HBII YyTYH TIPUMEHEHNE onpoObIBaHNE OKaTBIIIN (pakumu pymst Y HBIH Ta3
Midrex + + + +
HYL + + + T N
Corex + + + + +
Fastmet + + + + +
Hismelt + + + + +
Tecnored + + + + +
ITmk-3 + + + + +
Circofer + + + +
Circored + + + + +
Finmet + + + +
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EBOCCTAaHOBIEHHE
OKCHOOB

rasudHKaTop

Fe;0;3 + 3H; = 2Fe + 3H,0
Fe;03; +3C0O =2Fe +3CO;

i

rybuaToe Kenezo

CxHy +0,=CO,+ H,0 +
Hz +CO

Puc. 1. Cxema nporecca BOCCTaHOBIEHHS OKCHIOB JKeJle3a

HOBJICHUS KeJie3a, ClIeyeT OTMETUTh, YTO NepBOHa-
YaJbHO pa3padOTaHHbIE TEXHOIOTUU U 000pyIOoBaHUE
ObUIM paccUMTaHbl HA KPYIIHBIE METAJLTyprHUECKUe
OPEANIPUATHS B CTpaHaX, 00JalalomnX COOCTBEHHbI-
MU CBIPbEBBIMH pecypcaMu (pyAoi, MPUPOAHBIM Ta-
30M, KaMeHHbIM yriaem). llepBbIMH BHEIpEeHHBIMHU
B MIPOMBILUIEHHOCTH TEXHOJOTHAMHU OECKOKCOBOM Me-
Taymypruu osutn npoueccsl Midrex, HYL, ucnons3y-
IOIEe B KaueCTBE BOCCTAaHOBUTENS NMPUPOIHBIA ra3
[1]. 3BecTHO, 4TO MPOMBIIIJIEHHOE Pa3BUTHE TOIY-
YUJIM JIBa HampaBieHUs] OECKOKCOBOTO MPOM3BOACTBA
NEPBUYHOTO JKelie3a: TBepao(dasHoe BOCCTAHOBICHHUE
OKCHJIOB KeJie3a C MOTyYEeHHEM TBEpIOT0 Ty04aToro yxe-
7e3a U KuIKodazHoe BOCCTAHOBIICHHE OKCHIA JKemesa
C TIONly4eHHEeM INepeelbHOr0 uyryHa. B mombITkax
KJIaCCU(UIMPOBaTh TEXHOJIOTHU IMPSIMOTO BOCCTaHOB-
JIEHUs WCIOJIb3YIOTCA pas3iMYHble MOAXOABI [2].
B 1abn. 1 mpuBeneHa xmaccuguKams OCHOBHBIX paspa-
0OTaHHBIX MPOLIECCOB M0 HAKOOJee OOIIUM KPHUTEPHSIM.

OueBHIHO, YTO MPENCTABISIIOT HHTEPEC MPOMBIIII-
JIEHHO OCBOEHHBIE MPOLIECCHI, MTO3BOJISIOLINE UCKIIO-
YUTh NPHUMEHEHHE YIIIEBOJOPOAHOIO TOIJIMBA, KOK-
ca U o0najarolye YHUBEPCAIbHOCTHIO TEXHOIOTHH.
B uactnoctu, npouecc HYL-III Energiron no3sossiet
UCIOJIb30BaTh PA3INYHbIE BBl a30B-BOCCTAHOBH-
TEJEW: MPUPOAHBINA, KOKCOBBIH, CUHTE€3UPOBAaHHBIN
(cunTes-ra3) [3]. Jnst momydeHuss MeTaIIM30BaHHOTO
CBIPBSl B KaU€CTBE IMXTOBBIX MaTepHaJIOB HCIIOJb3Y-
IOTCSl OKAaTbIIIM U HEMOCPEACTBEHHO KYyCKOBas pyna
B cootHomennu 10 70/30 coorBercTBeHHO. KoHneu-
HBIM TIPOAYKTOM SIBJISIETCSl TyOuaTroe *eje30 C BBICO-
KOW OHOPOIHOCTBIO CBOMCTB, CTENIEHBIO METAJIN3A-
1uu cBble 93% 1 ¢ BO3MOKHBIM COZIEpKaHUEM YIJIe-
pona B nuamasone 0,8 — 4,0%. HaunbGonee akTyanbHbI
JUIsl CTpaH, HE UMEIOIINX YITIEBOJOPOIHBIX SHEPTOHO-
cuTenel, pacCCMOTPEHHE U OLIEHKa TEXHOJIOIMH, KOTO-
pas 6a3upyeTcs Ha OAXoe ra3u(uKaiy yriepoaco-
JiepKallliX MaTepuajoB ¢ MOcCieayomel mnoaaden
c(hOpMHUPOBAaHHOTO CHHTE3-Ta3a Ha CEPUIHBIH MOAYJIb
MPOM3BOACTBA IyOuaToro xejuesa (puc. 1).

B Takoif cxeme HCHOIB3YIOTCA HHU3KOCOPTHBIE
BU/JIbI TOIUIMBA, B YaCTHOCTH, YTOJIbHAS IYJIbIIA, TSXKe-
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JIble OCTaTKU HedTeneperonku, HeTSIHOM KOKC H T. II.
KOHCTPYKTOPCKO-TEXHOIOTMYECKOe  UCTIOJHEHHE  pef-
nojaraeT Takyl KOH(UTypaluio Ipolecca, Mpou3-
BOJICTBEHHAsi THOKOCTh KOTOPOTO JaeT BO3MOXKHOCTb
NPUMEHEHHUS] TEXHOJIOTHH B PErHoHax, rae Halmona-
€TCsI BBICOKasi CTOMMOCTD HJTM OTPaHu4eHHast JOCTYII-
HOCTh K MPHPOAHOMY Ta3y. IlepBoHayaipHO B Kade-
cTBe BoccraHoBuTeNss B TexHoioruu HYL ucnoss-
30BaJid MIPUPOIHBIA ra3. 3aTeM mpouecc ObUT MOAU-
¢unupoBan TakuM 00pa3oM, uYTO 0€3 W3MEHEHWH
napameTpoB U (YHKIHOHHUPYIOLIETO 00OPYIOBaHHS
B €JMHOM CXeMe MOYKHO HCIIOIb30BaTh HE TOJIBKO MpH-
POZHBIN Ta3, HO U JIpyrue BUABI TOIUIMBA (yroyb, He-
(TAHOM KOKC, APEBECHBIN YTOIIb), MOABEPras UX Mpe-
BapUTENbHON Ta3su(UKalUX C LEeNbI0 TONTyYeHHS
BOCCT@HOBUTEIBHOTO CHHTE3-Ta3a M IMOCIEIYIOIIIM
COXpaHEeHUEM KayecTBa KOHEYHOTO MPOAYKTa — ryoua-
TOTO Keyieza. TeXHu4YecKoe peleHne TeXHOIOTHI
c(OpMHPOBAHO C YYETOM BO3MOYKHOCTH Iepexoia
C O/IHOTO Ha JIpyrod THII TOIUIMBOHOCHTEIIS Oe3 H3Me-
HEHHS pa3MEPHBIX U KOHCTPYKTUBHBIX XapaKTEPUCTHK
UCIIOJIb3yeMOT0 000pPYyI0BaHUSI.

ITonyuyenue cuntes-raza B npouecce HYL s
NPSIMOTO BOCCTAHOBJICHHUS JKENIE3HBIX OKCHIOB OBLIO
pa3paboTaHo COBMECTHO C aMEpPHUKaHCKOH (QUpMOi
«Tekcako», KoTOpas SBJISETCS POAOHAYAILHUKOM
NPUMEHEHUS JUIS Ta3u(UKaul BOJHO-YTOJIbHBIX Cy-
cnieHsuii (puc. 2).

Jlannas cucrema rasudukanuu padboTaeT B IpO-
MBIIIJICHHOM MaciuTabe He TOJIBKO C YTOJIbHOW cMe-
CblO, HO U C Ma3yTOM, TSDKEJBIMH YIJIEBOAOPOAAMH,
HEPTAHBIM KOKCOM. Takxe BO3MOXKHO 0OpabarhiBaTh
[IJIaMBbI, OTIIOKEHUSI KOTOPBIX COMEpPKAT KaK OpraHu-
YecKHe, TaKk ¥ HEOpPraHM4YeCKHe COCTaBISIOIINE, OT-
XOJIbl XUMHYECKOW M He(PTeXMMUYeCKol mepepaldort-
KM, OTJIOKCHHUSI Ha THE HETAHBIX pPe3epByapoB, OHO-
Mmaccy. Takum 00pazoM, yIrieponcoaepKalinue OTX0IbI
MPOM3BOCTB MOXXHO JOTIOJHUTEIHHO HCIIOIB30BATh

Puc. 2. Cxema rasu¢pukanuu: / — MOIy4eHHE BOJHO-YTOJIBHOW

CyCIIeH3HH; 2 — pe3epByap XpaHeHHUs CyCIeH3HH; 3 — HacoC Mmoja-

YH CyCHEH3UH; 4 — ra3uukarop; 5 — kaMepa OXJIaKACHHUS Ta3u-

¢uxatopa; 6 — BBITpy3Ka IIUIAKa; / — IUKIOHBL, 8§ — CKpy0OOep;
9 — ucnapurenb
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BOCCTaHOEHTcJ‘[LHHC} i
| HYTEMP® |7/
rybuaroe
KENE3O

ropAdue
GPHUKETH

4

y FeaO3 + 3H2 -> 2Fe +
Fe203 +3CO -> 2Fe +

Puc. 3. TexHonoruueckas cxeMa BOCCTAHOBIICHUSL OKCUJIOB JKeJle-

3a B npouecce HYL-III: / — nogada cuHTE3-ra3a U3 ra3oreHeparo-

pa; 2 — BIEKTPOAYroBas Iedb; 3 — IIaXTHAs BOCCTAHOBUTEIIbHAS

eyb; 4 — 3arpy3Ka jKeJIe3HOU pyabl; 5 — MHeBMAaTH4ecKas ojada

ropstaero rybuaroro xkeneza Hytemp B cTajeruiaBHIBHYIO IE4b;

6 — IOAOIPEB CUHTE3-ra3a Iepe] I01aucii B BOCCTAaHOBUTEIBbHBIN
peaxrop

KaK aJbTePHATHBHBIA MCTOYHHK TOTUIMBA TPHU TPOU3-
BOJICTBE CBIPBSl JUISI METAJLTYPrHYECKUX IEePEICIIOB.
B cnenuanbHO pazpaboTaHHBIA MHKEKTOP, Pacroio-
JKCHHBIN HaBepXy OrHEYMOPHOro rasuukaropa, Ha-
THETAIOTCS TBEP/IbIE TOTUIMBHBIE COCTABIISIONINE B BU-
Jle B3BECU B cycneHs3uu, cogepxkamieit 40-70% tBep-
JbIX KOMIOHEHTOB Tipu 30—-60%-HOM KUIKONU COCTaB-
JISIIOIICH, KOTOPOH OOBIYHO CIIyXHT Boja. IIporecc
npoTeKaer npu JaeieHuu 20 aTM W TeMIeparypax
1200-1600°C. Pe3ynpraTtom razuduxanuy aasTepHa-
TUBHBIX HMCTOYHHKOB TOIUIMBA SIBJISETCS CHUHTE3-Ta3,
00OTaIIeHHbI BOJOPOJOM U COJACPKAIINNA MOHOOK-
CHUJI yTIIeposa.

Opno u3 maBHbIX npeumyiiectB HYL-npouec-
ca — TEXHOJIOTHYECKasl KOH(PUTypaIus 3aBojia, COCTO-
sias U3 HE3aBUCUMOM T'€HEpallid BOCCTaHOBHUTEIb-
HOTO Ta3a, BOCCTAHOBUTEIILHOTO MOy U Onoka ce-
JIEKTUBHOTO YCTPaHEHUS BOZABI M TMOKCH/A YIIIepoaa
(puc. 3). Ilpu naHHOM TEXHOJOTHYECKOM TIOAXOJIE
€/IMHCTBEHHBIM TPeOOBaHHEM JIJIsl TIPOIlecca BOCCTa-
HOBJICHUS SIBJISICTCSI HATHETaHKUE TPEOYyeMOTro KoJnde-
CTBa BOZOPO/Ia U OKcHa yraepona. Kak BumgHO U3 pu-
CYHKa, KOHEYHBIM TPOIYKTOM IPOIECCa MOXKET OBbITh
00 HEMTOCPEJCTBEHHO Iry0uaroe xele3o, JIubo ropsi-
yre OpUKeTsI [4].

[Tocne BBIXOA U3 Ta30TeHEpATOpa CUHTE3-Ta3 Ha-
MIPABISIETCS. B BOCCTAHOBUTEIILHBIN PEaKTOp, MOJBEP-
rasicb ImpeaBapuTeabHOMy HarpeBy no 930-950 °C
BMECTE C MOBTOPHO MCIOJIB3YEMBIM I'a30M peakTopa.
IIpomiecc BoccraHoBieHUss TpoTekaeT mpu 950 °C
u paBiaeHuu 2,5-6,0 atM. YAenbHbI pacxod CHUHTE3-
raza Ha 1 T ry6uaroro xenesa cocrapiusger 600-700 m3,
oKaTbllIeH U sxkene3Hol pyasl — 1,38 1. ITocne BoccTa-
HOBJIICHUS KEJIE3HBIX PYIl B PEaKTOpEe YXOISIINE Ta3bl
OTBOJISATCS YE€PE3 BEPXHIOIO YaCTh PEAKTOPa U MOJBEP-
raroTCsl OUHMCTKE B CKpyOOepax.

Puc. 4. Cxema noauyt ropsigero ryoqaToro sxenesa
B 2JIEKTPOIYTOBYIO MEe4b

W3BecTHO, YTO AJISl YBEIWYEHUS] POU3BOJUTENb-
HOCTH JYTOBOM IMEYd MenecooOpa3Ho MpUMEHEHHUE
MPEABAPUTEIILHOIO HarpeBa METAJLTYPrHUECKOM IINX-
Tel. B cBa3u ¢ atum texHonorua HYL mpemmaraer
pa3paboTaHHYIO U IPOMBIILIEHHO-UCIIOIb3YEMYIO CU-
CTeMy IHEBMAaTHYECKOW IMOJa4y Tropsyero ryoqyaroro
JKeJie3a HETMOCPEACTBEHHO B CTaJICTIaBMIIBHBIM IeX
[5].

Taxum o6pazom, nporiecc HYL, pa3paboranHbit
JUISL BOCCTAHOBJICHUSI JKEJIE3HON Py/bl ¢ MCIIOIb30Ba-
HHEM B KaueCTBE BOCCTAHOBMTEJICH ra30B BOAOPOIA
¥ MOHOOKCHJA YIJIEPO/a, UMEET TPU Pa3HOBUIHOCTH
KOHEYHOT'O MPOYKTa!

e ry0yaroe ’eJIe30 — OXJIAKIACTCS U UCIONb3yeT-
Cs1 JUTS BBIMJIABKH CTaJIN;

® TOpsTYrie OPUKETHI — OPUKETHPOBAaHKE TYOYaTOrO
JKeJie3a B TOpsYeM COCTOSIHMHM TOCie Mpolecca Boc-
CTaHOBJICHHS (JUIsI BBIMJIABKH CTaJIA MJIH MTPOJIAXKN);

e ycnonb3oBanue cucreMsl HYTEMP® iron —
MTHEBMAaTUYECKOW TPAaHCIIOPTUPOBKH ropsyero ryoda-
TOTO eJie3a cpasy Mocje MpoLecca BOCCTAHOBICHUS
B DJICKTPOAYTOBYIO II€Ub CTAJCIUTECHHOIO Liexa, 4To
3HAUUTEIIBHO COKpAILAeT TEXHOJOTMYECKUH LMK
MIPOU3BOJICTBA cTaiu (puc. 4, 5).

Topsauee ryGuaroe xene3o BBITPY)KAETCS U3 Peak-
topa nipu 700 °C u onepaTuBHO NEPEMENIAETCS B U30-
JUPOBaHHbIE OyHKEpa C MHEPTHBIM Ta3oM, Pacrojo-
JKCHHBIC HAaBEPXy IJIABUIBHOTO Y4acTKa, U3 KOTOPBIX

Puc. 5. Mcnonmp3oBanune cxembl HY TEMP® B 3aBOICKHX YCITOBHSAX
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Temnepatypa rybuaToro xenesa IpH 3arpy3Ke B SyTOBYIO NEYE

Puc. 6. Bausinue TeMneparypsl ry04aToro sxesesa Ha pacXoj SJIeKTPO3HEPIHH U CKOPOCTh BBIIUIABKM CTAIN

rybuaroe jkeje30 3arpy’kaercs B JYTOBYIO Iedb MpH
650 °C. B pesynbrate IOCTHTaeTCs CyIIECTBEHHOE
YMEHBIIICHHE pacXojia JJIEKTPOIHEPTrUU B IAYTOBOM
MU, Pacxo/ia MEKTPOJIOB U OTHEYIIOPHBIX MaTepua-
JIOB, YBEJIMYCHUE TIPOU3BOUTEILHOCTH TICUH.

Ha puc. 6 mokazaHo BIMsSHHE TeMIIEpaTyphl 3a-
rpy’KaeMoro Ty04aroro )ele3a Ha Pacxojl dIEKTpPo-
SHEPTUM U CKOPOCTh IUTaBkH ¢ yuetoM 100%-Hoi 3a-
rpy3KH TyO4aThIM JKEJIe30M CO CTEIICHBIO METaJlJIN3a-
unn 94% u comepxanueM yriuepona 3,7%. Xapakre-
PUCTHKH JIEKTPOyTOBOH NIEUH: TPOU3BOIUTEIIEHOCTb
— 135 T; cpenusis aktuBHag MomHOcTh — 113 MBT;
pacxon kuciopoaa — 25 M> Ha 1 T cranm.

[Ipu momage ropsiaero ry0d4aToro xenes3a ¢ TemMIe-
parypoii 600 °C cOepexeHne 3MeKTPOIHEPTUU IOCTH-
raet 25%, npu 3TOM NPOU3BOJUTEIHLHOCTH BO3pacTa-
et 110 20%.

CoracHO JaHHBIM Pa3paOOTYHKOB, Ty0UaTroe xe-
JI€30 HETIOCPEACTBEHHO MOCIIe BOCCTAaHOBICHUS MTPE/I-
CTaBJIIET COOOH BBICOKOKAYECTBCHHYI METauInde-
CKYIO LIUXTY JJIS NepeIuIaBa ¢ HU3KUM YPOBHEM IIpH-
MECHBIX DJIEMEHTOB, OOeCTiedyrBasi BO3MOKHOCTh BbI-
IJIaBKH BBICOKOKaUE€CTBEHHBIX CTasiel. OnepanoHHoe
yIpaBJICHHE TIPOIIECCAMHU BOCCTAHOBIICHUS IKelie3a
IMMO3BOJIACT IIOJIy4YaTb KOHEUHBIN IMPOAYKT CO CTCIIC-
HBIO METAJUTH3aIHH BhIe 95% u cofepKaHueM yriie-
pona 1o 4%, mpuveM JaHHBIE ITOKa3aTelld MOTYT Ba-
pBUPOBATHCS B 3aBUCHMOCTH OT TPeOOBaHUI KOHKPET-
HBIX METAJUTyPrHUECKHUX MPOU3BOJICTB IO BHITLIABIISIC-
MbBIM MapKaMm cTaJjei.

I'mOKoCTP MapKETWHTOBOTO IOAXOJAa B TEXHOIO-
run HYL ocHoBaHa Ha mpou3BOACTBE MOAYNEH ¢ pa3-
JIUYHOHM TPOU3BOAUTEIBHOCTBIO TyO4aTOro JKenesa.
B 3aBucuMOCTHM OT MOLIHOCTEM METaUIyprHU€CKUX
MIPOU3BOJICTB CEPUUHO BBITYCKAIOTCS TEXHOJIOTHYE-
CKHE MOJYJIH 10 BOCCTAHOBJICHHIO JKeje3a MPOU3BO-
nutenbHoCcThio oT 200 000 mo 2000 000 T meramna
B 071 (Tabm. 2).

Ta6nuuna?2. Cranagapraele moayu npouecca HYL

IIponsBoauTeNBHOCTB, T/TON, Buyrtpennnii quamerp

IIAXTHOTO PEAKTOpa, M
200 000 MuKpO-MOZYIIb 2,5
500 000 4,0
800 000 5,0
1200 000 5,5
1 600 000 5,7
2 000 000 6,0

Panee cepbe3HBIMM HPEMATCTBUSAMH Ul HHTE-
TPUPOBaHUSI MPOLECCOB MPSMOT0 BOCCTAHOBIICHUS
B MUHHM-METAJJIyprHYeCcKUe 3aBOAbI OBLTH BBICOKHE
KallUTaJIbHBIC 3aTpPaThl, XapaKTepHbIC Ui TPaauLU-
OHHBIX MOAYJEH, PacCUMTAHHBIX Ha BBICOKYIO IMpO-
M3BOIUTEJIBHOCTD, YTO SIBISIOCH OJHON W3 NPUYHH
HENPUBJIEKATEIbHOCTH UX HCIIOJIb30BAaHUS 115 PyHK-
HUOHHUPYIOMNX METAUTyPrU4eCKUX HpeIpHsITHI.
C nenpio yCTpaHEHUs! JAHHBIX 3aTPyQHEHUN BHEApPS-
IOTCSl MUHHM-3aBOJIbI 110 TIPOM3BOJCTBY I'yO4aTOro xe-
Jie3a npou3BoauTeNbHOCTHIO HaunHas ¢ 200 000 Teic. T
B roZl. COOTBETCTBEHHO YMEHBIIAIOTCS KallUTaJIbHbIC
3arparsl ¥ TpeOyemasi IIomaab Uil pa3MeIleHus 3a-
BOJIA.

TakuM 00pa3oM, IpHU PACCMOTPEHHH BO3MOKHOC-
Tl mepepaboTKi COOCTBEHHOTO JKETIE30PYTHOTO CHIPhS
B ycrnoBusix Pecriyonmkn bemapych criemyer oOpartuThb
BHMMAaHHE Ha TEXHOJIOTMYECKHH ITPOLIECC MPOU3BOICTBA
MeTaiun3oBaHHoro cbipbsg HYL-III. B kauectBe mpeu-
MYILECTB MO)XHO OTMETHUTD CIICAYIOLINE:

® KOHCTPYKTOPCKO-TEXHOJIOTMYECKOE pEeILICHNE,
o0ecrieunBaroliee MPOU3BOJACTBO BOCCTAHOBUTEIBHO-
IO CHHTE3-Ta3a U3 JOCTYHNHOIOo HeAe(UIMTHOrO TO-
KB (pa3IMYHbIC TUIIB HEMETAJTyPTU4eCKOro yIis,
He(TIHON KOKC | JIp.);

® BO3MO)KHOCTB TIOJIHOT'O MCKJIFOUEHUS MCIIOIb30-
BaHMS NPUPOIHOTO rasa;

e IPUMEHEHHE KyckoBOH pynsl 10 30% B muxre
BMECTE C OKATHIIIAMHU IPU IPOU3BOACTBE METAIIN30-
BAaHHOTO MPOJYKTA;
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e TI0JIyYeHHEe Iry04aToro jkeye3a co CTENEeHbI0 Me-
tTajumzanuu oosiee 94% U couepkaHUEM yriepojaa
0,8 —5,0%;

e puMeHeHue TuHuM Hytemp, oGecnieunBaroeit
HEMEMJICHHYIO MoJauy ropsyero ryoyaTroro xkenesa
¢ remnepatypoit 600—-700 °C B 31€KTPOLYTOBYIO I1€Yb,
YTO CHUIKACT SHEPro3arparbl IIPU BLIIJIABKE CTaJIH,

YMEHBIIIACT PACXOJIbl ANMEKTPOJIOB U OTHEYOPHBIX Ma-
TEPHAJIOB U TIOBBIIIACT POU3BOIUTEIHLHOCTD TICUH;

® BO3MO)KHOCTh MCIIOJIb30BAHUS TEXHOJIOTHUECKO-
IO MOJYJISl BOCCTAHOBJICHHUS OTIPEICIEHHON MPOHU3BO-
JIUTEIILHOCTH, HAXOJSIICHCS B COOTBETCTBHH C 00be-
MOM BhITTyckaemoi metautonponykuuu (ot 200 000
10 2000 000 T ryOuaToro xenesa B rop).
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