Cexknus 1: Dkosornueckas ¥ TEXHOTEHHas 0€30aCHOCTh

JKEHUS! IIyMa TTO03BOJISIET TTOJIyYUTh S5KOHOMHIO 3apa00THOM IUIATHl OCHOBHBIX M BCIIOMOTATENIFHBIX Pab0oUnX,

ycioBusl pabOThl KOTOPHIX M3MEHWINCh B PE3yJbTaTe CHIKEHHUs HIyma. Kak MOKa3pIBalOT pacdeTsl, Mpu

YCTAHOBKE 3BYKOIIOTJIOLIAOIIEH OOJIMIIOBKH B [1€X€ SKOHOMUYECKUH 3(D(EeKT OT CHIDKEHUS IIyMa B MPOU3-

BOJICTBaX OTpaciii MPeBOCXoAuT B 1,5 - 2 pa3a 3aTpaTel Ha IIyMO3aIIUTy. TakuMm 00pa3oM, MPOBEICHHUE

CTPOUTEIBHO-apPXUTEKTYPHBIX MEPONIPHATHH 110 CHIKEHHIO ITyMa B IIPOMBIIIEHHOCTH MIPU CPOKE OKyTae-

MOCTH B 3 - 5 JIeT 5KOHOMHYECKH IeJIeCO00pa3Ho.

BwMmecre ¢ Tem npobieMsl IfyMa MaIluH, Kak U ApyTrue 3KOJOrHYecKre MPoOIeMbl COBPEMEHHOM TeX-
HOTCHHOH IMBWIN3alNH, SBJSIETCS HE CTOJBKO TEXHHYECKUMHM, CKOJIBKO HPABCTBECHHBIMH M T'€ONOJIHTHYC-
ckumu [10]. HaiineHHbIe HaydIHO-TEXHUYECKUE PEIICHUS M HAKOIUICHHBIA MPAKTUYECKUH OMBIT B OONACTH
IIyMO3AIIUTHI ITO3BOJISIOT PEIIUTH JII00YI0 KOHKPETHYIO 33/1a4y W CAENaTh JI000€ MPOU3BOACTBO MAJIOIIyM-
HBIM. [Ipyroe [1e51o, 9To Mpy OTCYTCTBHUH SKOJIOTMYECKOW OPHEHTAIH CTPYKTYPHI YIPaBICHHS TEXHOCHEPHI
1 00IIeCTBa B IEJIOM, IPHOPUTETE Y3KO 3KOHOMHYECKOH 11EI1ec000pa3sHOCTH TEXHUYECKUX PELICHUH Iepen
9KOJIOTUYECKOHN, TIPH PacTIpeeICHUH NMEIOIINXCS PECYPCOB ISl Pealli3allii COOTBETCTBYIOIIUX IIPOECKTOB
HEJIOCTaeT MaTepPHAIbHBIX CPE/ICTB.

Jluteparypa.

1. TIo6omp O.H. OCHOBBI aKyCTHYECKOH KOJOTHH U mIyMo3amuTa MammH. - M.: 3A0 «Madpopm-3HaHueY,
2002. - 272 c.

2. Tlo6omns O.H., @upcos I'.U. [IpobiieMbI CHCTEMHOTO TTOAX0/1a K PEMICHHIO 33129 SKOJIOTHH TEXHUIECKUX
00BeKxTOB) // BecTHUK HaydHO-TeXHUYECKOTO pa3BUTHA. — 2013. - Ne 12(76). - C.20-34.

3. TTo6oms O.H., ®upcos I'.U. Texnocdepa, Hoocdepa 1 IKOTOTHIECKUE TPOOIEMBI COBPEMEHHBIX TEXHO-
reHHbIX cucteM // BectHuk TamOoBckoro yHuBepcutera. Cepus EcTecTBeHHBIE M TEXHHYECKHIE HAYKH. -
2013.-T.18, Bem. 3. — C. 1073-1076.

4. Huxudopor A.C. AKycTideckoe MpoeKTUpOBaHKe CyA0BhIX KoHCTpyKIwid. JI.: Cymoctpoenwme, 1990. - 200 c.

5. Pobol O.N., Panov S.N., Firsov G.I. The Ecological Acoustics of Machines: System Simulation and Ma-
chine Control in the Technosphere // Fourth Int. Congr. on Sound and Vibration: Proceedings / Ed. by
M.J. Crocker and N.I. Ivanov. Vol. 2. - St.Petersburg: 1996. - P. 1107 - 1114.

6. ITo6oms O.H. Dxonorus u TexHochepa: nmpodiemsr u nepcnekTussl 1 / [To6oms O.H., @upcos I'.1. / Co-
BpEeMEHHBIC TIpo0JIeMbl Hayku U oOpazoBanwus. - 2006. - Ne 6. - C.74-75.

7. Tlo6oms O.H., ®upcor .M. Jkomnorus u texaocdepa: mpodmemsl u nepcrektussl. 11. // CoBpeMeHHBIE
mpobiemMbl Hayku u oOpazoBaHms. - 2006. - Ne 6. - C.75.

8. TToboms O.H., ®upcos I'.11. Dxomorust u texaocdepa: mpodnems! u nepcrektussl. 111, / CoBpemeHHBIE
mpobiemMbl HayKu u oOpazoBaHmsL. - 2006. - Ne 6. - C.75-76.

9. Madbuhi N.H. Noise explosure as related to productivity, disciplinary actions, absenteeism and accidents
among textile workers / Madbuhi N.H. / Journal of Sound and Vibration. - 1978. - Vol. 60, No.3. -
P.313-318.

10.TTo6ome O.H., ®upcor I'.U. IIpobieMbI 5KOIOTHYECKOTO MOHHUTOPHHTA W YIPABJICHHS TEXHOTCHHOM
CHCTEMOI Ha OCHOBE TII00AFHOTO aKyCTHYeCKOro odpa3za // Bectank TamboBckoro yauBepcureta. Ce-
pust EctecTBenHble u TexHUYecKue Hayku. --- 2014. — T.19, Bem. 5. — C. 1450-1453.

TEXHOJIOI'US OXY CUP JJIs1 9KOJOTI'MYECKHW YUCTOT'O
MNPOU3BOJACTBA YEPHBIX METAJIJIOB
C.H. @eoocees, acc. kagh. MM
FOpeunckuii mexnonoesuueckuii uncmumym (unuan) Hayuonanvrnoeo ucciedosamenbckoeo
TomcKo20 NOIUMEXHUUECKO20 YHUBEPCUNEnd
652055, Kemeposckas o0x., e. FOpea, yn. Jlenunepaockas, 26
E-mail: fedoseevsn@list.ru
Mertauryprudeckoe MpOU3BOACTBO SIBIISICTCS OIHUM U3 CEPbe3HBIX 3arpsi3HUTENCH OKpyXKaromiei cpe-
Ipl. B yepHOil MeTayutypriy Ha Kyt TOHHY IPOH3BEICHHOM MPOIYKIMH 00pa3yeTcs OOJbIIOe KOIMYECTBO
Pa3IMYHBIX OTXOIOB U IOOOYHBIX NPOIYKTOB, KaK HCIIOJIB3YEMBIX B TEKYIIeM IPOHM3BOACTBE (0OOPOTHBIH
CKpall, Cyxasi OKaJIMHA U TIP.), TaK U TPEOYIOMIMX JOMOIHUTEIBHBIX Mep N0 YTUIIH3AUUH (3aMaclieHHast OKaJIH-
Ha, IIBUIM ¥ IIUIaMBI TQ3004KCTOK M TIp.). TlonHas nmepepaboTka MeTayUTypruuecKiX OTXOOB Ha COBPEMEHHOM
NPEANPUATHHN CTAITKUBACTCS C JJOCTATOYHO KPUTHYECKMMH POOJIeMaMy, BEI3BAHHBIMH, C OIXHOW CTOPOHBI, BBI-
COKHMM COJep>KaHUEM BPEIHBIX NMPUMeceil (B MEpBYIO Odepesb, HMHKA M LIENIOYe), ¢ APYyrol CTOPOHBI, 6OJIb-
IIMM Pa3HOOOpa3HeM OTXOIOB MO (PU3HMIECKHM CBOMCTBAaM (IPaHyJIOMETPHYSCKUII COCTAB, arperaTHoe COCTOsI-
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Bceepoccuiickas HayqHO-NIpakTHYeCKask KOH(PEPESHIUS MOJIOBIX YUCHBIX, aCIIUPAHTOB U CTYJCHTOB
«Oxomnorust 1 6e30MacHOCTh B TEXHOC(Epe: COBPEMEHHBIE IPOOIIEMBI U ITyTH PEIICHUS

HHE U 1Ip.). B cBsA3M ¢ y)xecToueHneM TpeOOBaHU 10 OXpaHe OKPYXKAroLIei cpelbl ylajaeHue WM yTHIN3aLHs
OTXOZI0B METAJLTyPIrHYECKOTO MPOU3BOACTBA CTAHOBUTCS BCe 00JIee 3aTpaTHBIM MEPOIIPHATHEM.

CyniecTByeT 00JIBIIOE KOJIMYESCTBO TEXHOJIOTHH, MO3BOJIIONINE B TOH WIM HHOW CTENEHH Iiepepada-
TBIBaTh IOOOYHBIE NMPOXYKTHl M OTXOJBI OCHOBHOI'O METAJUIyPIHYECKOTO MPOU3BOACTBA. BONBIIMHCTBO H3
TaKHX TEXHOJIOTUI 00JiaiaeT OpraHMYeCKIMH HEOCTaTKaMK, HallpUMep, )KECTKHE TPEOOBAHUS K MOJATOTOB-
K€ CBIpbs, OTPAHMYEHHS 110 HCIOJIB3YEeMBbIM SHEPTOHOCHTENSIM, BUAAM YTHIIM3HPYEMBIX OTXOJ0B | T.1. Tpa-
JULIOHHBIE TEXHOJIOTHH (HalpuMep, arjioMepanus) UMEIOT OrpaHHYeHHs 110 COACPKAaHHIO LIMHKA JUIA Ipe-
JOTBPALICHHUS €r0 NOCTYIUICHHUS B IOMEHHYIO [IeYb.

U3 Bcero pazHoOOpa3usi TEXHOJIOTHH MepepaOboTKU M YTHIN3AUUH METaTyprHUeCKUX MaTepHalIoB
nojasJisitonee GONBIIMHCTBO HE BBIIUIO 338 PaMKHU JIA00PATOPHBIX WIIH ONBITHO-IIPOMBIIIICHHBIX YCTaHOBOK.
[TosToMy 0co0yI0 LIEHHOCTh UMEIOT TEXHOJOTHH, KOTOPBIE MOATBEPANIIN CBOIO OCYIIECTBUMOCTD M 3KOHO-
MHYECKYI0 3HAYMMOCTh Ha MPOMBILUICHHOM ypoBHE. OIHON M3 TaKUX TEXHOJOTHH SIBIISETCS TEXHOJIOTHS
OXY Cup, BuiepBEIC pealn30BaHHas B MPOMBIIUICHHOM MaciiTtade Ha 3aBone 1hyssenKrupp Stahl B [ytic-
oypre (I'epmanns).

[TbutH ¥ IUTAMBI METAJLTYPTUYECKUX 3aBOJIOB, COJCPIKALINE OKCHIBI KeJle3a M MEJIKUE YacTHIBI XKe-
JIe3HON Py, epepadaTbiBaeTCs IMocie OKycKoBaHUs B maxTHOM neun OXY Cup, KOTOpas NpeACTaBIIseT
c000ii COBpEeMEHHYI0 MOAUGHUKAIINIO BarpaHk, ¢ momydeHneM uyryHa. [llaxtHas meus OXY Cup dpe3Bbl-
YaifHO TPHBJIEKaTENIbHA IS METAILTYPrHYECKUX 3aBOJIOB, TAK KaK OJJHA YCTaHOBKA CIIOCOOHA mepepadoTaTh
NPaKTUYECKU BCE TPYAHOYTHIM3HPYEMbIE OTXOIBI M IOOOYHBIE TPOLYKTHI BCEro 3aBoja. B Takoll BarpaHke
MO>KHO JIETKO TIepepadaThiBaTh IHUXTY C BEICOKUM COACPKAaHUEM LIMHKA, COCTABICHHYIO JIM0O U3 TEKYILHX U
HaKOIUIEHHBIX OTXOJI0B METaJUIypPrHYeCKOTr0 NPOU3BOACTBA, JINOO U3 aBTOMOOHIIBHOTO JIOMA.

DKoHOMUYEeCKHU (P (EKT P UCIOTH30BAHNN JAHHOW TEXHOJIOTHUH JOCTHTAETCs Oaromapsi HU3-KOH
CTOMMOCTH CBIPBEBBIX MaTEPHAJIOB U BO3MOXKHOCTH KOHIIGHTPUPOBATh LIMHK B BHJE TOBAPHOW MPOIYKLHH
(oOorameHHas TUHKOM THUTh WK GuibTp-Kek). [Ipomecc OXY Cup mO3BOISAET TaKkKe JIETKO mepepabdaTsl-
BaTh 03 JIONOJHHUTEIBHON MOATOTOBKH TaKHE TSHKEIOBECHBIC BO3BPATHBIC OTXOMBI, KAK HACTBUIM WM Me-
TayuTaeckue Gppakiny IuTaka aecynbdyparun. OrpaHHYSHHS IO pa3Mepy mepepadaTbiBaeMbIX MaTEPHUATIOB
3aBHCAT OT Pa3MEPOB IEYH U ISl IPOMBIIIIEHHOH ycTaHOBKH HocturatoT 600—800 M.

bonpuine 00beMBl OTXOMIOB, COIEPIKAILMX OKCHIBI JKeJie3a, MOXKHO IepepadaThiBaTh B MIAXTHBIX IIe-
gax OXY Cup B BHIIE CAaMOBOCCTAHABIMBAIOIINXCS OpukeToB. O0s3aTeIbHBIM KOMIIOHEHTOM OpUKETOB SIB-
JsIeTCs YIIIepOACOAepIKaLIMil MaTepHra, HeOOXO0IMMBIH JUIsl BOCCTAaHOBJICHHSI OKCHIOB.

HonowHukonas Nislie

BoccTamomiTmans (KOKCOBAA M afoYs,

BHTPAUNT. He I TRHON KOKE) AomeHHBIM Wwham

\. —
HO + ELICOKOANENEPCHAR
/ .
MpoaRaTHAR SKANHHA
Lesienr
Baracachalts ) 1o Feren
HenesopyaHbIN KOHLEHTpAT

Puc. 1. O6pa3en caMoBOCCTaHABIIMBAIOIET0Cs OpHUKeTa

B marepuanax, oOpa3yoonux Kene30yriaepoAuCThlii OPHKET, MOCIEI0BATEIbHOE BOCCTAHOBJIICHHUE
FeOx u oxucienue yriepoaa IPOUCXOIAT HOCPEACTBOM MPOMEKYTOUHBIX MpoaykToB peakunu CO u CO,.
[TpenenbHast CKOPOCTh BOCCTAHOBJICHHSI OKKCIIA JKele3a PEryIupyeTcs MPEXkK/Iie BCEro CKOPOCTHIO OKHCICHHS
yriepoaa B cmecu CO,/CO, xotopasi MPEeUMYILECTBEHHO 3aloJHIEeT MOPbl MEXIYy 4YacTHLIAMH OpUKeTa.
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Cexknus 1: Dkosornueckas ¥ TEXHOTEHHas 0€30aCHOCTh

CxopocTh okucieHus yraepona 10 CO nocTuraet 3aMeTHOW BETHMYUHBI Ipu TeMiepatypax Beime 1000 °C,
HO CYIIIECTBEHHO BO3pacTaeT UMb pu Temiepatype 1400°C.

[Ipu U3rOTOBIEHUH OIMBITHBIX OPHUKETOB B MICCIENOBATENHCKOM OTIelNe 3aBoaa TKS Oputn ompoOoBa-
HBI pa3IMuHbIC JOCTYIHBIC MaTepuaisl. B mporecce U3roToBneHnsT OPUKETOB OLIEHUBAIN BIMSHHE OTIEIb-
HBIX ()AKTOPOB Ha MX (PU3NYECKYIO MPOYHOCTH, MOPHCTOCTH M MPOCTOTY MOATOTOBKK cMecH. Ilocne ympou-
HEHH OPUKETHI MPHOOPETANH YCTOMYMBOCT K PAa3pyIICHUIO M MOTJIX TOABEPTaThCs 00pabOTKe KaK CHIITY-
ynid MaTepran. OTpaboTka TEXHOJIOTUH IPUTOTOBICHUSI OPHIKETOB BO MHOTOM OIIPEAEINIA YCIIEeX peaun3a-
un Texnonorrmu OXY Cup B IpOMBIIUIEHHOM MaciiTade. brina mokazaHa BO3MOXXHOCTH IepepadOTKU pas-
JIMYHBIX BUJOB MEIKO(PAKIHNOHHBIX TEKYIIUX U OTBATBHBIX METALTYPIHIECKUX OTXOJIOB B BHJIE OPHKETOB.

[eusr OXY Cup sBISIETCA CBOETO poIa MUHHATIOPOW JOMEHHOH ITeYd KaK IT0 WCTONHEHUIO, TaK U 110
TEXHOJIOTMYECKOMY TTporieccy. B BepxHell yacTu neun (KOJIOIIHKK) pachoiaraeTcs 3arpy304HbIi OyHKep, HIKe
HaxXOAWTCs KaMepa ra3ooTBoza. [Ipu Takoi KOHCTPYKIMH HCKIIIOYAeTCs 3a/IbIMIICHIE KOJIOITHHUKA TIeYH BO Bpe-
Ms paboTel. CpenHss 9acTh meur (IIaxTa) CIYKUT I TIPeIBAPUTEIIFHOTO HarpeBa IIMXTOBBIX MaTepUalioB M
3aBepIIIaeTcs 30HOHM pacIUIaBIeHHs MeTajlla i 1aka. B HIDKHEW 9acTw (TOPH) pa3MearoTcsl METaJUIOTIPHEM-
HUK W YCTPOMCTBO [T pa3lelieHrs MeTallla U Nulaka. B ommane ot 0OBIMHONM TOMEHHOM 1edn, B edn OXY
Cup MeTa 1 IUTaK BRIAAIOTCS HETIPEPBIBHO B TyTYHOBO3HBIC KOBIIN HIIH MHKCEPHI (pHC. 2).

Puc. 2. Pa3zpe3 npombinuienHo# maxtHo# neun OXY Cup

HwoxHsist yacTh pabodero mpocTpaHCTBa II€UH 3all0JHEHa KOKCOM, 00pa3yIouM KOKCOBYIO HAcaIKy.
Topsiuee aythe npu Temmnepatype S00—620 °C u KUCIOPO BAYBAIOTCS Yepe3 BOAOOXJIaKIaeMble QypMbl U
coluia B CJIOi Kokca, popmupys BeicokoTemiiepaTypHyto 3oHy (1900-2500 °C). IIpu takux Temneparypax
HeperpeB ¥ HayrJiepoKMBaHUE Kallellb JKUJKOTO METajlla MPOUCXOAAT OBICTPO M IPPEKTUBHO MPHU TECHOM
KOHTaKTe MeTajia ¢ KokcoM. CTeneHn HayTJICPOKHUBAHUA B 60]'1]:LLIOI>1 CTCTICHU 3aBUCUT OT paCCTOAHUA MC-
KLy TIOJIOM TIeYH U YpOoBHEM pasmenieHust pypm. ['opsiune rassl, BeIXosiue n3 GypMEHHOH 30HbI, B PEXKH-
Me IPOTHBOTOKA 00ECIEUMBAIOT TEIUIOM IIPOTEKAHUE BCEX MPOLIECCOB B CJIOE IUXTHI (BOCCTAHOBIICHUE JKe-
Jie3a U3 OKCHJIOB, HarpeB U IJIaBJICHUE).

B 3aBucuMoOCTH OT KadecTBa IIMXTOBBIX MaTepruaIioB U TCXHUYCCKOTO COCTOSAHHUA O60py£lOBaHI/Iﬂ,
MPOIIECC XaPAKTEPU3YETCs CIACTYIOIUME PACXOHBIME KO3 GuIneHTaMu Ha 1 T. yyryHa:

e Pacxox ropsiaero ayths — 11001200 um’;
e Pacxox kucnopoza — 150-200 um’;
e Pacxox kokca — 200-300 xr;
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Bceepoccuiickas Hay4qHO-TIpaKkTHYECKast KOH(PEPEHIN MOJIOBIX YUCHBIX, ACTIMPAHTOB U CTYJCHTOB
«Oxomnorust 1 6e30MacHOCTh B TEXHOC(Epe: COBPEMEHHBIE IPOOIIEMBI U ITyTH PEIICHUS

[Ipumenerne KucIopoa st 00OTAIIeHUs Iy Ths WIH, 94TO OoJee 3PPEeKTHBHO, IS BAYBaHUS depe3
KHCJIOPOIHBIE COIUIA O0eCIIeunBaeT psiJ NpeuMyliecTB. B qacTHocTH, Ipn nepepaboTke OOJIBIIOro KoJnde-
CTBa OKCHIOB JKeJie3a C TIOMOIIBI0 KHCIOPO1a MOKHO TOANECPKUBATh HEOOXOIUMYIO TEMITEpaTypy KOKCO-
BOW Hacazku. sl 3TOro BapMaHTa HPEANOYTHUTEIbHEH HCIIONb30BaTh BAYBAHHE KHCIOPOAA, YEM HArpeB
IyThsl. MOXHO HCIIONB30BaTh Kaymnepa (B MepBYI0 O4epelb, KOTJa BO3MOXHO HCIIOIb30BaTh 000pYyJOBaHNE
OCTaHOBJICHHBIX JIOMEHHBIX Tedeil). B ciaydae 3KOHOMHYECKOH 11eJIeco00pa3HOCTH MCIIONb30BAHMS MIPUPOI-
HOTO ra3a MOXKHO YCTaHaBIHMBAaTh B JOMOJIHEHHE K ()ypMaM ra30KHCIOPOIHBIE TOPEIKH C SHEPreTHUECKOM
3aMeHo# Kokca 10 30 %.
C ydeToM KOHCTpYKIUH MmaxTHOH rmeun OXY Cup TEXHONOTHYECKUH MUK rmepepaboTKh KeIe30yT-
JIEPOJMCTHIX OPUKETOB — OT 3arpy3Ku JI0 PacIUIaBICHHsI — COCTABIsIET OKoio 1,5 4. ITockoIbKy BOCCTaHOB-
JICHHE OKCHJOB JKelle3a IMUXTHI MPOTeKaeT 3aMeANICHHO mpH TemnepaTypax Hmke 1000 °C u mpakTHdecKu
MPEeKpaIaeTcs Mociie paciyIaBiICHuUs MUXTHI P TemrepaType okoso 1450 °C, mporecc BOCCTaHOBICHUS
JTOJDKEH OBITH 3aBepIieH B TeueHune 15—20 MuH. Y CTaHOBIIEHO, YTO CPAaBHUTEIHHO OOINBIINE OPUKETHI C [ITH-
HOW KpoMmku 100-150 MM 007amaroT XOPOIIMMH TEXHOJOTHYECKHMH KadeCTBaMH, 00ECIeUHUBAIOT PaBHO-
MEpHOE paclpeseeHNe Ta3a i XOPOLIYI0 BOCCTAHOBUMOCTbD.
OmnbIT paboTh ¢ MHKCOIEPKAIMMI MaTepruaiaMy Ha BarpaHkax (IOCTYIUICHHE [IMHKA BCEIa COCTaBIs-
710 1-3 % OT MeTaIIONINXThI) HE BBIIBHII HUKAKOTO BPEAHOTO BIMSIHYS 9TUX MAaTEpHAIOB Ha XOJ IpoIiecca.
B meun OXY Cup nmHK BMECTE C IIUXTOHW MPOXOIHT 4Yepe3 30HBI C PA3IMYHON TeMIepaTypol U ¢
Pa3IMYHBIM COCTaBOM ra30BOi aTMocdepsl, HaunHAs OT XOJIOIHON 30HHI B BepxHel actu neun OXY Cup u
IO TopsTdel PypMEeHHOU 30HBL. Bocxomsamuii 13 ropsiauX 30H B BUAE MAPOB IIMHK OYAET OKUCIATHCS, 00ec-
NeYnBas PaBHOBECHE PEAKLUH OKHCIICHHSA-BOCCTAHOBJICHHS, KOTOPBIE MOYTH IOJHOCTBIO IPEKPAIIAOT-CsI
npu TeMieparypax Hmke 300 °C, nmpeobmamaromux Ha ypoBHE Ta300TBoaa. Yactuusl ZnO, o0pa3yromuecs
IIPU OKHCJIEHUH ra3000pa3HOro MMHKA B 00JIACTH HU3KUX TEMIIEPATYp, MMEIOT OYE€Hb HEOOIBIINE pa3Mephl
U YHOCSITCS M3 TI€UH C TBUIbI0. B 3aBHCHMOCTH OT Buaa mepepabaTbiBaeMbIX OTXOOB M OpraHM3alMd pe-
MUPKYJSALIAN [IMHKA COJEPKAHNE €TO B KOJOIIHUKOBOH IBUTH cOCTaBIseT 25-30 %, 4To SABISETCS TOBAPHBIM
MPOXYKTOM IS JajbHeimed nepepaboTku nuHKA. Takke BO3MOXKEH OyIUIEKC-TpoLece, MPH KOTOPOM B
onuoMm arperate (OXY Cup) mpOUCXOANUT KOHIEHTPAIMS IIMHKA B BO3rOHAX B BUJE IIMHKHTA, 2 BO BTOPOM
(manpumep, neus DECM — 31eKTPOKOKCOBasl IUIaBKA IBUTH) — MOJIYYEHHE METAIMIECKOTO MOPOIIKOBOTO
uHKa. Takas TEeXHOJOTHYecKas cxema 0OecHeunBaeT YIIydIlIeHHe YKOHOMHUYECKHX IMOKa3aTeNe yTuim3a-
IIMM OTXOJIOB 32 CUET ITOJYUICHUs MPOILYKTa O0jIee BHICOKON CTETEHH MepepaboTKy.
[MunotHas ycranoBka OXY Cup Ui IIIaBKH CaMOBOCCTaHABJIMBAIOIINXCS YIIIEPOJUCTBIX OpHU-KETOB
MIPOMBIIIICHHOTO MacITaba Hadana padoraTs B utoie 1999 r. Ha Teppuropuu 3aBona pupmsl ThyssenKrupp
Stahl B ly#icOypre. YcTaHOBKa MMella B CBOEM COCTaBe MaxTHYIO medb OXY Cup ¢ muaMeTpoM MIaxThl 2,6
M 1 riepepabateiBasia 150 ThIC. T/TOA OprKkeToB U 60 THIC. T/TOA METAIUIMYECKUX HACTBUICH.
B mpornecce pabots! ieun OXY Cup OBIIIO TOATBEPIKICHO, YTO HAPSAY C OKAMHON B BHIE MEJKHIX
(hpakuii MOXHO NOOABIATH TAKXKE KPYIMHOKYCKOBOW METaJUICOACPIKAINi MaTepual Ul HeperiaBku, Ko-
TOpPBII XOpoIIo nepepadaThIBacTCsl B TAaKOW meyd. B gacTHOCTH, MCHONB30BATIMCh HACTBUIM OT 00pabOTKH
[IaKa, Iecyinb(pypalMoHHBIN IITAK U APYTHE METAJUICOAepKaIIne MaTepransl pazmepom 10 600 mm. [ocie
YCIIENTHOTO 3aBEPIICHUS UCTIBITaTENIFHOTO Tiepro/a ycTanoBka B 2004 1. Opu1a mpeoOpa3oBaHa B IMMOTHOCTHIO
KOMMEPYECKHUH arperar, BKIIOYAOIMKH 000py10BaHKE ISl POU3BOJCTBA OPUKETOB MPONU3BOIUTEIEHOCTHIO
300 TBIC. T/TOL.
OKoHUaTeNpHOE pelIeHne B MOb3y TexHojorud OXY Cup ObIIO MPHUHATO MOCTE €€ UCTIBITAHUH B Te-
YEeHHE ToJia ¢ yIETOM SKOHOMHYECKHX ITOKa3aTeNed U CTENIeH! OCBOSHHUS npotecca. [Ipu 3ToM Ha npuHsITHE
TaKOTO PEIIeHHs OKa3aId HanOOJIbIllee BIUSIHAE CIIeAyIomue GakTopsl H ocodeHHocTH mporecca OXY Cup:
e  YyIyH, OUIAK U OTXOJIIHME Ta3bl MOTYT OBITh IIPOM3BEICHBI M PEANN30BAHBI HA MET3aBOAE 0€3 KaKHX-
60 orpaHNYeHHUH 1 6e3 CYyIIeCTBEHHON PEKOHCTPYKIIHH;

®  CXOJCTBO C JIOMEHHBIM IIPOLIECCOM;

o HCIIOJIb30BaHUC HO6O'-IHIJIX METAJUICOACPIKAIIMX MPOAYKTOB, KaK HACTbUIM, MAarHUTHBIC KOMIIOHCHTBI
1IaKa aecyiab(ypannu, KOHBEPTEPHBIH IITAK;

L4 IMPOU3BOACTBECHHAA FI/I6KOCTb B OTHOLICHWHU HMIUXTHbI, IPOU3BOAUTECIIBHOCTU, NJIUTCIBHOCTH IMTPOU3BOACT-
BEHHOTO IMKJIa, TPe0YEMbIX IPOCTOEB.

IMeus OXY Cup no3BossieT He TOJBKO PEIIUTh MPOOJIeMbl 3aBOAA C MOOOYHBIMH MPOJIYKTAMU, HO H
o0ecreunTh MEeTaTypruyeckoe MPOM3BOACTBO JOIOIHUTENBEHBIM KOJIMYECTBOM YyryHa BO BPEMsI OCTaHO-
BOK JIOMEHHBIX IT€4YECHl.
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Cexknus 1: Dkosornueckas ¥ TEXHOTEHHas 0€30aCHOCTh

OCHOBHBIE IIPOEKTHBIC XapaKTEPUCTHKA KOMMEPYECKOr0 KOMIDIEKCa IIPUBE/ICHEI B Ta0OuIIe:
[poekTHrie xapakrepucTuku meun OXY Cup:

ITapameTp 3HaueHue
Pabouee Bpems, 4/ron 7200
Pacxon ayThs, M*/4 30000
Pacxon kucioposa, M/a 4500
[Tpou3BoANTENBHOCTS 110 YYTYHY, T/4 23

ChIpbe IUIsl U3TOTOBJICHHS! OPHKETOB MOJASTCSl BATOHETKAMU M CMELIMBACTCS C YrOJBHOW MENIOYbIO,
NOJTyYeHHOW MPU TYIICHUH KOKCa, U ¢ IieMeHToM. Bubporpecc ¢opmyer OpHKETHI, KOTOPBIE 3aTeM BBIIEp-
JKMBAIOTCSl HA YYAaCTKE OTBEPI)KICHHUS B TEUCHHE JBYX CYTOK. YTIPOYHEHHbIE OPHUKETHI 3aTE€M IOJAIOT JICH-
TOYHBIM TPAHCIIOPTEPOM K 3arpy304HBIM OyHKepaM, TAe yKe HaXOIATCS HACTBUIM, KOKC M APYTUe NOOABKH.
BubponozaTtop hopmMupyeTr muXTy 3aJaHHOTO COCTaBa B 3aTPY309HOM 0a/ibe, KOTOPYIO MOJAIOT K MEYH.

OTxopsIye U3 NeYH ra3bl MOJBEPraloT BIAKHOH OYHCTKE B CKpyOOepe, 1mocie 4ero OHU COOTBETCT-
BYIOT BCEM yCTaHOBIICHHBIM HOPMaM H TpeGoBaHusM. JIo 35 ThIC. M’ OUHMIIEHHOTO ra3a MOXKET GbITh OIaHO
Ha DJICKTPOCTAHLHUIO 10 CYLIECTBYIOLINM Ia30IPOBOJAM.

XUMHUUYECKHUIT COCTaB NPOIYKTOB IUIABKH IIPUBEICH HUXKE:

Xumnyeckuii coctaB 4yryna, % (macc.)

Si S C
0,52 -1,10 0,07 - 0,48 3,71-433
Xumudeckui cocTas nuiaka, % (macc.)
SiO, CaO Fe OCHOBHOCTDL
39,72 36,41 1,49 0,94

B xonne 2005 r. Ob11 onpoOoBaH pexuM paboTHI redn ¢ ucnoibp3oBannem 100 % OpukeTos, 6e3 no-
OaBIleHNSI B IMINXTY CKpala WM HACTBUICH; peXUM OBLT OCBOCH 0e3 Tpo0iieM. DTOT IKCIIEPUMEHT OIATBEp-
i, aro nponecc OXY Cup MOXKET OKa3aTbCsl SKOHOMHYHBIM pEIICHHEM AJs IMPOW3BOJHUTENEH MeTalia,
KOTOpBIE HE HMEIOT IIOCTOSIHHBIX MOCTYIUICHNH CKparia 1 HaCThUICH.

[Teur OXY Cup B cpaBHEHHU ¢ TOMEHHOH IEYHI0 UMEET CPAaBHUTEIEHO HEOObIINE pa3Mepsl. OmBIT
SKCIITyaTalliy KPYMHBIX BarpaHOK ITOKa3ajl, YTO0 BHYTPEHHHUH anaMeTp maxTel neun OXY Cup amist IIaBKU
OpukeToB HemenecooOpazHo yBenmuuBaTh Ooee 3 M. Takas meus OXY Cup MOXeT nepepadbaTeiBaTh B TOL
1o 520 TeIC. T cKpama (HacTeUIeH u T. 1m.) win 360 TeIc. T. OpukeToB, B CMech OPUKETOB M CKpama XapakTe-
pu3yeTcs TOIOBBIM 00BEMOM NEpepabOTKU B 3TUX MPEAEIaX B 3aBUCHMOCTH OT IMPONOPLIUHY KOMIIOHEHTOB B
HIMXTOBOM CMECH.

3aki0ueHue

Texnonorust OXY Cup 10o3BONSCT MOMydYaTh TOPSYMI METaIlI, IUTAK M OTXOJSIIHE Ta3bl - MaTepHalbl,
XOPOIIIO U3BECTHBIE B YEPHON MeTa/uTypruu. [list 3Toro He TpeOyeTcsl HUKaKuX W3MEHEHUH B ITPON3BOICTBEH-
HOM OOOPYAOBAHUY WM JIOTHCTHKE. 110 3TOH TEXHOIOTHH MOKHO 00pabaThIBaTh BCe BHIABI OOOPOTHBIX JKelre-
30COIEPXKAIMNX OTXOAOB: HACTBUIN, AECYIb(ypaIIOHHbIE IUIAKH, TPOAYKTHI IIepPepabOTKH IIUIAKOB.

Hpyrue npenmymiecta texaonorun OXY Cup:

e  BBICOKAas MPOM3BOJACTBEHHAs THOKOCTH (10 100 % ckpama, ocTaHOBKA B T€UCHHE 2 MUH. );

e  CTOMMOCTb IOPAYEro MeTaiia, nosydaemoro B neun OXY Cup, HUKE CTOMMOCTH YyTyHa, BBIILIABIISC-
MOTO B JIOMCHHOM IICUH,

e HKOHOMHYECKH II€JI€CO00pa3HOE NMPOBEACHHE JeCylb(Qypanuy Ha CIELHANbHON AeCyIb(pypariioHHON
YCTaHOBKE, a HE B KOHBEPTEPE;

®  TOBBILNICHHE TPOU3BOIUTEIBHOCTH KHCIOPOJHO-KOHBEPTEPHOI'O 11€Xa U MCI0JIb30BaHue 0oliee JeneBo-
IO CKpara ¢ HOBBIIIEHHBIM COJCP/KaHUEM LIUHKA;

e onTUMHU3aIUsg PabOTHl arjJoMepaloHHON (aOpuKK Onarogaps HCKIIOUYCHHIO MEITKO(PaKIIMOHHBIX
KOMITOHEHTOB.

e o0oramieHHbIH IUHKOM nuiaM (coxepxamuii 6onee 30 % muHKa) MOXKET OBITH MOCTABJIEH JUIs IOCIe-
JYIOIIEro MOoJy4eHHs [IMHKA.
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Bceepoccuiickas Hay4qHO-TIpaKkTHYECKast KOH(PEPEHIN MOJIOBIX YUCHBIX, ACTIMPAHTOB U CTYJCHTOB
«Oxomnorust 1 6e30MacHOCTh B TEXHOC(Epe: COBPEMEHHBIE IPOOIIEMBI U ITyTH PEIICHUS

[To pe3ynmpTaTtam paboTsl KoOMMepUecKoi ycTaHOBKH ¢ 2004 r. xommnanust ThyssenKrupp Stahl npuss-
Jla pelIeHne O CTPOUTEIHCTBE BTOPOTO KOMIUIEKCA, MPEAHA3HAYSHHOTO Al mepepaboTku oTxonoB TKS n
HKM (cranemiaBuibHBIC MBUIM W 3aMaclIeHHAs OKAJIMHA, JOMEHHBIC W CTallelIaBWiIbHbIe MbUH). Kpome
toro, B 2009 r. moanrcaH KOHTPAKT M BeETCS MPOSKTHPOBAHUE IBYX KOMILUIEKCOB s Kutast (mepepaboTka
OTXO/IOB ITPOM3BOICTBA HEp)KaBeroWeH cranmu u ¢eppoxpoma). Takxke uaer mpopaboTka Bompoca o co3ja-
HHUH KOMIUIEKCOB 0 YTHIIM3aLUH TEKYIINX ¥ OTBATBHBIX OTXO/O0B C HCIOIb30BaHneM TexHonorun OXY Cup
Ha psizie MeTaJUTyprudecKkux npeanpusatuii Poccuu.

ITonpITOXXMB BECh ONBIT, HAKOTUICHHBIN IpH 0cBOeHUU TexHOMorun OXY Cup, MOKHO OTMETUTb, UTO
TIOHSITHE «HYleble nomepuy OOJIBIIE HE ABJISETCA KOHIENIUEH. DTo peaybHas MEPCIEKTUBA PEIICHNs BO3-
HHUKAIOUIUX MPobieM B 4epHOW MeTauryprud. 110009HbIE TPOAYKTHI M OTXOABI MOKHO BHOBBH IpeoOpaso-
BaTh B TOPSIYMM METAIIT U [IUIAK 32 OJUH TEXHOJOTHYECKUI [IUKII.
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MHOPOBJIEMbI OBPA3OBAHUS OTXO1O0B ITPOU3BOACTBA U ITIOTPEBJIEHUSA
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U M. Llapagynnuna, mae. 2 2.0.
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450076, 2.Ygpa yn. 3axu Baruou, 33, men. (347) 229-97-00
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PecnyOnuka Barkoprocras - ofiuH 13 Harbosee POMBIILIEHHO Pa3BUTHIX pernoHoB Poccuiickoit Dene-
paimu. Borareie npHpoaHble pecypchl CHOCOOCTBOBANIM PA3BUTHIO Ha TEPPUTOPHUU PECITYONIIMKHA TOPHOIOObBI-
BarolIel, nmepepadarsbiBaronieii, HedrenoObIBaromeH, HedrenepepadaTpbIBarOIICH, HEPTEXUMHUUCCKON M XUMHIC-
CKOM OTpaciieif MPOMBIIUICHHOCTH, SHEPTETHKA U TPYOOIIPOBOIHOTO TPAHCIIOPTA, a TAK)KE CEIIbCKOTO XO3SHCTRA.

Ha ceropgnasamunii nerp B pecryOirke GyHKIHOHHPYET 0ojee MECTH C TIOJIOBHHOMN THICSY HMPOMBIIII-
JeHHBIX npeanpusTuii. KoHIEeHTpalys NpOMBIIICHHOTO MPOM3BOACTBA MPU 3TOM IPEBHIIIAET 00IIepoc-
cuiickue mokasarenn. B gactHocTH, mpeanpusaTus HedTenepepadaThIBAIOIICH, XUMHUECKOW U HeTeXuMu-
YEeCKOH TMPOMBINUIEHHOCTH COCPEAOTOUYCHBI B IEHTPAIGHOM U I0)KHOM IPOMBIIIUIEHHBIX y3/1aX. DTO MPHUBEIO
K CO3JaHMIO IIEJIOTO Psiia CePbE3HBIX HKOJOTHUECKUX MPOoOiieM, B TOM YHUCIIE U B 006JacT 0OpaIeHus ¢ oT-
XOZaMH{ TIPOU3BOJICTBA U MOTPEOICHHUS.

K ocHOBHBIM mpHuuHaM 0OOCTPEHHUS YKOJOTHYECKHX MpoOjeM B 00JIACTH OOpaIieHus ¢ OTXOJaMHu
OTHOCATCSI:

- BBICOKHH YPOBEHb U3HOCA TEXHOJIOTHYECKOT0 000PYIOBaHMUS,

- ICIIOJIH30BAHME HA TPEATIPHSATUAX MHOTOOTXOJHBIX TEXHOJIOTHIA;

- HU3KHE TeMITbl BHEAPEHUSI COBPEMEHHBIX PECYPCO- U IHEProcOeperaromux TeXHOIOTHI.

B Pecmry6mixe bamxoprocran B 2013 roxy o6pasosanocs 801 BumoB 0Tx0m0B B KommdecTse 44,95 MITH. T.

Jlnnamuka oOpa3oBaHus OTXOA0B MPOU3BoJIcTBA 1 moTpedsieHns B 2008-2013 rogax Ha TeppuUTOpUH
PecniyOnuku banikoprocran npencrasieHa B Taou. 1.

W3 ananm3a Tabnuibl BUAHO, 4TO 00beM 00pazoBaHus oTxonoB B 2013 roay mo cpaBHenuto ¢ 2012 ro-
JIOM cokparmiics Ha 2,87 MIIH. T. DTO CBA3aHO ¢ yMeHbIIeHHeM o0beMoB mpon3BoacTBa OO0 «bamkupckas
MeIb», T.K. OCHOBHOM 00beM 00pa30BaHMs TBEPABIX OTXOIOB IPUXOAUTCS IMEHHO Ha 3TO MIPEATIPUSITHE.

Ha nauaino 2014 roxa B pecny0iuke HakoruieHo 1105 MitH. T OTX0/0B.
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