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BTOPUYHOE HCITIOJIb30BAHUE JIOMA, KAK ®AKTOP
CBEPEKEHUA 3AITACOB KEJIE3HOU PY 1bI

Environmental problems arising from the mining and enrichment of metal ores have led to an
increase in demand for ferrous and non-ferrous scrap metals. Resource processing is gaining
momentum in the metallurgical industry. The article describes modern and promising technologies
used in secondary metallurgy. Particular attention is paid to existing varieties of scrap and methods
of its disposal. The problems that have developed in the industry to date are considered. The article
analyzes the prospects for the development of the ferrous scrap industry in Russia in the medium
term.

[ToBbIlIEHNE PKOJIOTMYHOCTH MPOU3BOICTBA SIBISETCSI MUPOBBIM TPEHAOM, Kak
Ha COBPEMEHHOM »JTale, Tak U B JIOJTOCPOYHOM IEpCleKTHBE. IJTO CO3JaeT
IOPENNOChUIKM JUIsl HMCHOJb30BaHUS JIOMa B KaueCcTBE OJHOIO M3 CaMbIX
BOCTpeOOBaHHBIX pecypcoB. ['psayliee TpaHCTpaHUYHOE PETYIMpPOBaHHE BHIOPOCOB
yriekuciaoro raza B EBpocoioze B OdepeAHOM pa3 MokKaszajgo IMpodsiemy
TpaHcopMaly MO MyTH OKOJIOTMYHOM U Oe3yrJiepoJHOW  SKOHOMMKH.
Hcnonbp3oBaHne METAJUIMYECKOTOo JioMa B KauecTBE pecypca COOTBETCTBYET
UJCOJOTUH LUPKYJISIPHOM SKOHOMHMKH M TO3BOJSET ONTUMHU3UPOBATh BBIOPOCHI
BPEIHBIX BELLECTB MPU MPOU3BOCTBE.

[Ipu BTOpUYHOM MCHOJIb30BAaHUM JIOMA ITPOU3BOAMUTCS COOP U 00E3BPEKUBAHKE
OMACHBIX OTXOJOB C TNPHUMECSMU CBHUHIIA, MOJIMOAEHA, KoOajabTa W Jp. MOCIE
yCTpaHEHUs! KOTOPBIX dKocucTeMe TpedyeTcs emie okoio 30 JeT 1715l BOCCTaHOBIJICHUSI.
Ouniaercss M pPEeKyJIbTUBUPYETCS 3eMJisl, Ha KOTOpPOM 0Opa3oBajcs JOM, 4YTO
COXPAaHSET KaueCTBO OKPYXKaIoUIeil cpepl.

CToMMOCTh METAJLTYPrHYECKOM POAYKIIMH HATIPSMYIO BIHSIET Ha IICHY TOBApOB
HapOAHOrO MOTpeONeHMs, BKJIOYash aBTOMOOWIM, JOMa, DJEKTPOHUKY U
He(TenpoAyKThl. KOHKYpEeHTOCITOCOOHOCTh TOBAapOB, MPOM3BOAMMBEIX B Poccum,
o0ecreunBaeTCs 3aHATOCThIO HACEICHHUS U HAJOTOBBIMHU MOCTYTICHUSIMU B OIOKET.
HiMeHHO m03TOMY OTpaciib BTOPUYHOTO CBIPhS JIJIsl YEPHON U I[BETHOW METAJLTypIrUu

TaK BaXHa AJIsI 9KOHOMHKHU Poccun.
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B Ttabnume 1 mpuBeAeHBI OCHOBHBIE CIIOCOOBI YTHIIM3AIMH METAIIONOMA,
CHUCTEMATU3UPOBAHHBIC 110 JAHHBIM [1]:
Tabmuna 1

OcHOBHBIC HaIpaBJICHUA YTHIIN3allhuW MCTAJIJIOJIOMA

Cnoco0 yrunuzanuu
METAJJIMYECKOr0 JIOMa

Ilosacuenue

Crioco6 cuurtaercs OJHUM U3 Haubosiee BBITOJHBIX C
¢unancoBorr Touku 3peHHs. COOCTBEHHHUK HECET
MHUHMMAaJIbHOE KOJIMYECTBO M3JEPIKEK, NP IMOIy4YECHHH
0oJiee JEIEBOTO ChIpbs

Hakomenne  mertannonoma  Ha
TEPPUTOPUU  TPEONpUATHSA,  C
MOCIIEAYIOIEH mepepadoTKoM

CamocrosTenpHas yrwim3anuss U

Taxoli crioco0 HeceT 0obIe U3AECPIKEK MPEITPUATHSIM,
BbIBO3 MCTAJNIMYECKUX OTXOOAO0OB Ha

TaK KaK BBIACIIAIOTCA CPCACTBA I TPAHCIIOPTHPOBKHU

CreUaIbHO npeHa3HauYCHHBIC
JIOMa Ha MECTO niepepaboTKu

CBAJIKH

TpancnoptupoBka Ha  cBaiKy | [IpoTHBO3aKOHHBIH CIOCO0, TaK Kak METaJUIMYECKHUil

Bmecte ¢ TBO 3acop 3aMETHO 3aTPyHSIET NepepadoTKy OTXO/I0B

JlaHHbIi BAPUAHT 3a4acCTyIo HCIIONb3YETCSA
(GU3NYECKUMHU JIMLAMH, a HE HNPEINpHUITHSIMH IpU
00JIBLIIOM HAKOIUIEHHE METAJIIMYECKOTrOo XJlama

Craya B  clenuaan3upoBaHHBIC
IIYHKTHI [IpemMa

CymiectByer Oo0JbIIIOE KOJIMYECTBO 3a/1ad, KOTOPHIE pEIIaeT BTOPUYHAS
nepepadoTKa METauI0J0Ma. ITOT MPOIECC SBISIETCS BBITOAHBIM JIJIsl BCEX YYACTHUKOB
JAHHBIX YKOHOMUYECKUX OTHOUIECHUM.

OCHOBHBIE 337]a4¥ YTUIU3ALAN:

—0YHMCTKA MECTHOCTH OT CTAPbIX METAJUIMYECKUX OTXOJI0OB;

~TIOJyYECHHE JICHE)KHBIX KOMIIEHCAllUd 3a HEUCHOJIb3yeMble HW3ICHUS U
KOHCTPYKIIUU;

—YJIYUYIIEHUE 3KOJIOTUYECKOW CHUTYyallud M 4YacTOThl OKPYXaIoIIel cpeabl B
HACEJICHHOM ITYHKTE;

~TIOMOII[H TTPOMBIIIJIEHHBIM NPEINPUATUSIM;

— yJIy4YllIEeHUE SKOHOMHYECKON CUTyallud B CTPAHE.

VYrunuzanus MeTajiia, YTPaTHUBIIETO CBONCTBA, MPOBOAUTCS C YYETOM €ro
CTPYKTYpbl [2]. 7 BTOPUYHOIO HCHOJB30BAHUSI TOAUTHCS JIMIIb TPU BHUJA
metaioioma [3] (tabm.2).

[lepepaboTka MeTamia At BTOPUYHOIO MCIOJIB30BAHUS SIBISETCS JOJITUM U

TpyZO03aTpaTHBIM MpoleccoM. HauanpHblil 3Tanm — 3TO COPTUPOBKA, B mepepadoTKe
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METaJUI0JI0Ma CYUTAETCs onpenestomuM. C MOMOIIBIO €T0 U3 «MUKCAy METauI0JI0oMa
YAAISIOTCS BCE HEHYKHBIC TIPEIMETHI, Ha3bIBAEMBIE COPOM, KOTOPHIC B MOCIIEAYIOMIEM
MOTYT YMEHBIIIATh KA4€CTBO ChIPHSI.

Tabamma 2

XapaKTepI/ICTI/IKa BHIOB MCTaJlJId, ITPCIHASHAYCHHBIX JIJIA nepepa60TKH

Bun nmoma XapakTepucTuka ITpumep

Uepnsrit CTOMKOCTh K MEXaHWYECKOW Harpys3ke, OTJIMYHasl | CTallb, YyTYH
CBApUBAEMOCTb,  BUJbl  YEPHOrO  MeTajuia
OTJINYAIOTCS COAEPIKAHUEM YIIIEpO/Ia;

HparoneHHbrit HETIOABEP)KCHHOCTh PKABJICHUIO, OKUCIIECHUIO Cepebpo, miatuHa,

30J10TO

LIBeTHOM BBICOKasi KOBKOCTb, IJIACTUYHOCTb, Mallblii Bec, | Meab, allOMUHUM,
TIOBBIIICHHAS TEIJIONPOBOAHOCTD, | TUTAH, CBUHEI]
AHTUKOPPO3UIHASI CTOMKOCTh

Ha nanHoMm 3Tane HEOOXOAMMO YUYECTh BCE KPUTEPUHU OTOOpa: pa3Mep U3emus,
BEC M MaTepuall, U3 KOTOPOr0 OH HM3rOTOBJIEH, HYKHO IOHATH €CTh JU B COCTaBe
JOTIOJIHUTEIIbHBIE TIpuMecH. Jlanee, eciu Toro TpeOyeT uzaenue, ero pexyr. Peska
npuMeHsieTcs Juisi rabaputHbix uzaenuid. [locieqnum sTanom oOpabOTKU SBIsETCA
YUCTKAa MaTepualia, €€ BBINOJHSAIOT C INOMOIIBIO IpoIecca cenapaluud, KOoTopas
MO3BOJISIET OTYUCTUTH JIOM OT MbLIH, PKABUYUHBI U IPYTUX HEHYHBIX BEILIECTB.

[Tocne nmpoBeAeHUS NEPEUNCIEHHBIX ONEpalnii METAJUIOJIOM OTIIPABISETCS Ha
MIEPEIUIABKY, B MOCIEAYIOIIEM IOJIy4aeTcsl Marepuall, KOTOPBI HE YCTYNaeT IO
KaueCTBY METaJUTy TOOBITON U3 JKEJIE3HOU PY/IbI.

Ha no0piuy ’xene3Hoil pyabl yXOAMT MHOTO JI€HET U CUJI, YTO JAENIaeT ATOT
Mpoliecc A0CTaTO4YHO oporuM. [leperias ke mo3BOISET 3HAUUTEIbHO COKOHOMUTD Ha
BCEM ATOM, COKPATUTh OTPEOJICHUE IHEPTOPECYPCOB U YCKOPUTH IPOLIECC MOTYYEHUS
HEOOXOJUMOTO ChIpbs ISl MPOU3BOACTBEHHBIX HYXI. JloObr4a »xene3Hou pyibl
ABysieTcsl 0oJiee 3aTpaTHBIM MPOIECCOM, YEM JIOMO3aroTOBKa, HE TOJIBKO TIO
HKOHOMUYECKUM (pakTOpam, HO U IO BpeMeHH. V3BieueHne HBETHBIX METAJIOB U3 Py
C HU3KUM COJIEpKAHUEM TAKKe MPUBOAUT K 00Pa30BAHUIO ITYCTOM MOPOIbI B OOIBIINX
KonuuecTtBax. lIpu pasnokeHHMHM MHOTME METaUlbl BBIIENSIOT BpPEIHBIE COJIH,

MOMAJIAIONINE B MTOYBY, BOAY M 3aTE€M BO3AYX, CIEAYsS] €CTECTBEHHOMY KPYTrOBOPOTY
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BOJIbI, @ HEKOTOPBIE Cpa3y «BBHIOPACHIBAIOT» WX B aTMOc(hepy, HEe TOBOPS YXKE O TOM,
YTO HEKOTOPHIC METAIbl PAJUOAKTUBHBI, U UX PA3JI0KECHUE MOXKET 3aHSATh JIECSITKU
WJIH COTHHU JIET.

[Ipu noOwiue wucnonwn3dyercda auiib 25 % cbipbi. OTBajlbHBIE XBOCTHI,
dbopmupylomuecss MNpU MPOU3BOJCTBE TOBAPHBIX JKEJIE3HBIX PYA, MEIHBIX,
[IUHKOBBIX U MUPUTHBIX KOHLEHTPATOB, COJIEPKAT CEPhE3HOE KOJIUUYECTBO MEIIH,
LIMHKA, CePbl, PEIKUX IJTEMEHTOB.

Camu OTXOABl HE TOJIBKO 3aHMMAIOT OTPOMHBIE IUIOLIAJU, HO M SIBISIOTCA
HMCTOYHUKOM 3arpsi3HCHUHN, OTPABIISIIONIMX BOAY, TOYBBI, BO3yX. 3a TOJIbI pa3pabO0TKu
MECTOPOXKJICHUN Ha MPUIICTAIONIMX TEPPUTOPUSIX HAKAIIIUBAETCS OTPOMHOE
KOJIMYECTBO TBEPJBIX OTXOJOB JOOBIYM, TaKUX KaK OTBaJbl, OKHUCJICHHBIC U
3a0aJIaHCOBBIC PY/Ibl, Wbl B TIPYyJlax HEUTpaIu3aluu pyaHUYHBIX BoA. Heobxoaumo
TaK)Ke OTMETHUTb, UTO MPH JA00bIUE CHIPhI BHIOpPACHIBACTCS OOJBIIOE KOJIUYECTBO
BpEJAHBIX Ta30B, IMpHU TMONaJaHUU B aTMocpepy KOTOPBIX YCHIMBAETCS
MapHUKOBBINA 3P PEKT.

O6meM nomozaroroBku B 2020 roay coctaBuia 24,5 MitH T. [4] 3HaUUTEIBHBIN

BKJIJ] B 3TOT 00beM BHec M perrnonsl Cubupu u Janeaero Boctoka (puc. 1).

0O6bem pbiHKa Poccun, MAH.T.
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Puc. 1. 3aroroBka u 6aiaHC ppIHKa Y€pHOTO JIomMa B PD
(cocTaBJIEHO aBTOPOM C MCIIOJIb30BaHUEM JaHHBIX [4, 5]).

bonee 20 % 3aroroBienHoro B Poccun J0Ma 4YepHBIX METaLIOB
AKCIIOPTUPYETCS, BBIPYUKA OT peau3allii JIOMa YePHBIX METAJUIOB U JKEJIE3HOU PY/IbI

B 2019 rony Obuta mpakTHdecku onuHakoBoil. B Kurae, kpynueiiem notpedutene u
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MMIIOPTEPE JIOMA YEPHBIX METAIJIOB, OKUIAETCS JaJIbHENIIEee YBEIMUEHUE CIIPOCca Ha
CTaJIbHOM JToM. SImoHus OblIa KpYIHEHIIIUM SKCIIOPTEPOM CTaNbHOTO JioMa B Kutaii B
2019 rony, 3a Heii cnenyror CIIA u ABcrpanus [5].

MeTanionoM SIBIS€TCS OCHOBHBIM CBIPhEM I IIPOU3BOJCTBA CTPOUTEIHLHON
apMaTypsl U TpyO Ha 3JIEKTPOMETAILTYPIrHUECKUX MPEANPUATUSIX. DKCIIOPTHBIC ICHBI
Ha JIOM 4epHbIX MeTamuioB B 2020 roay Beipocnu Ha 71 % u k Havany ssHBaps 2021
rojia JIOCTHIJIH HCTOpruIeckoro Makcumyma B § 488 3a Tonny [4].

OTOMY CIIOCOOCTBOBAJIO CHM)KEHHE cOOpa METAUI0NIOMa, a TakKe COKpallleHue
N0ObIYM PYIbl HU3-3a KapaHTUHHBIX Mep Mo Bcemy Mupy. Ha stom ¢one u neHa
MOCTABKH JIOMA JJIs POCCUMCKUX METAJLTYPToOB Beipociia Ha 51 %, Bcies 3a 3TUM BIBOE
MOJOpoXkajaa CTpOUTENbHasE apMmaTypa [6]. 3aroToBiieHHE JJOMa YEPHBIX METAJIOB B
Poccuiickonn ®@enepanun cocraBuiio 30,1 MIH T., 4TO SBISIETCS PEKOPAOM 3a
IIOCJIETHUE JECATUIIETHE.

C stHBapb 110 uroJb 2021 roa HaOrFOAATICS POCT Mpoliecca joMocoopa (tadi. 3).

Ta6numa 3
CocTtosiHME phIHKA JIOMA YEPHBIX METAILIOB B PD, ThIC. T.
Mokasarens / HepHo 12 mecsieB OTHoOC.H3M.,
pHox 2020 rox 2021 roxn %
Totpedaenne siyrpn 22 833 26 613 116,6
Poccun
Okcnopt B benapych 1121 1093 97,5
Nmmnopt u3 Kazaxcrana u 396 294 2005
Kuprusumn

Oxcnopt BHE EDC 3816 3218 84,4
Jlomo3aroroBka B Poccun 27 374 30 130 110,0

Jexadpb OtHoc. u3Mm.,

IMoka3aTenn / nepnon 2020 ron 2021 ron %
[ToTpebnenne BHYyTpH 2133 2180 102.2
Poccun
OkcnopT B benmapychb 100 54 54,0
Nmmnopt u3 Kazaxcrana u 92 69 750
Kuprusumn

Oxcnopt BHe EDC 400 382 95,5
Jlomo3zaroroska B Poccun 2541 2 547 100,2
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[leHoBass MOJIMTHKA JAHHOM OTpacid MOMOIja CTHUMYJUPOBAaTh IpakJaH Ha
I0OPOBOJIBHYIO CJJady OCTaTOYHOrO ObITOBOTO joMa. Ho B CBSI3M ¢ yBeIMUeHHUEM
NOIUTMHBI Ha 3KcopT 0 70 eBpo 1 aBrycta 2021 roga, mpuBelio K COKpalieHuto coopa
aoma (-10,6 % meHbIIe IO CpaBHEHHUIO C aHATOTWYHBIM Tiepuoaom 2020 roma, 4to
SIBJIIETCS CaMbIM HU3KHM IToKa3areiem 3a 10 ser) [7].

D10 OBUIO BBI3BAHO CTarHalued MOTpeOJeHUs Ha BHEIIHUX U BHYTPEHHUX
PBIHKaX: MMaJIEHHUE IKCIOPTA B 2 pa3a U NOTPEOJICHN JJOMa POCCUICKUMU 3aBOJaMU Ha
2,6 B aBrycre-Hos10pe 2021 roma. B nmekaOpe nHaOmomancs akuoTaxk OJaromaps
ITOBBIIEHUIO BCE TOW K€ CTaBKHU Ha 3KCNOPT B PD. OCHOBHOW 3KCHOPTHBIA MOTOK
noma uuet B benapyce, 3a tem B Kazaxcran u Mranuio. MeHbIIyIO JOJIIO B DKCIIOPTE
3aHuMaroT MounnioBa, Ykpauna u Kuraii.

Ha nmaHHBII MOMEHT CTpyKTypa pBhIHKAa MeTauiojgomMa B Poccum mocTtatodHo
pa3BUTa U SBISIETCS HE3aBHCHUMOW OTPACIbIO, B KOTOPOW ONpENEICHBl OCHOBHBIC
UTPOKU U CTaHJapThl OM3HEC-TIPOLIECCOB.

TeM He MeHee, He00X0IMMO 0003HAYNTh HEIOCTATKHU, MPUCYIIUE POCCUUCKOM
JIOMOAOOBIBAOIIEN OTpac/id YEPHBIX M LBETHBIX METAJIOB, KOTOpbIE B HACTOsIIEE
BpEMsI OKa3bIBalOT BHYLIMTEIBHOE BIUSHUE HA 9KOHOMUKY Poccuiickon Penepannn —
3TO PBIHOYHAS HECTAaOWJIBHOCTh U HEYCTOWYMBOCTH, JUCOATAHC MEXIY CIPOCOM U
npeioxkenremM. CeroHs Ha 3TOM pbIHKE HapuT onuronous. Okono 20 % joMa Ha
PBIHOK OCYIIECTBIISIIOT OPEANPUATHS C TOCYJAPCTBEHHOW mnoaaepxkkou, 50 % —
MPUXOUTCS Ha cOOp pusnyeckumu nuiamu, octaibhbie 30 % — MPOU3BOJCTBEHHBIE
MPEANPUATHS U YaCTHBIE PEANPUATHS [6].

Kak npusHatoT poccuiickue aHaJIUTHKH, TEHEBask CTOPOHBI JAHHOW OTpaciu
3aanMaeT okosio 50 % oT Bcero oobema 3aroToBkH, T. €. mopsaka 0,5 TpiaH pyo. B
roz [8]. Opranuzamus paboOThl B 3TOW OTpaciu TPEeOyeT CEepPhe3HBIX BIOKCHHH —
MPaBHJIbHO MOJAOOPAaHHBIE TUIOIIAKH, JIULEH3UH, BECHI, TOBOPST O BHICOKOM MOPOTe
CTOMMOCTH CTapTOBOTO KamuTasa JJisl BbIXOJa Ha JAHHBINA PHIHOK.

OO0beM UHBECTHUIIMI B COBPEMEHHbBIE TEXHOJIOTUU U 000pyAOBaHUE JIJIsi cOopa U
nepepaboTKU JOMa, a TaKKe B aBTOMATHU3AIMIO M KOMITBIOTEPU3ALMI0 OCHOBHBIX

6I/ISH€C-YHpaBJI€H‘{€CKI/IX IMPOUCCCOB HAIIPAMYIO BIMUAIOT HAa OIICPAITMOHHBIC ITPOLICCChI
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[7]. Bce aTo onpenensier 00eCcre4eHHOCTb JIOMOM METAJLTYPTUYECKHX MPEIPUITHH, a
CJIEIOBATENbHO, U KOHEUHBIX TOTPEOUTECH.

Bropuunas mnepepaboTka METAJUIMUECKHUX W3JEIMi crocoOHa cOeperarhb
MIPUPOJIHBIE PECYpPChI AJISi HOBBIX MOKOJICHHH, a TaKKe CHIKAET BHIOPOCHI BPEIHBIX
BEIIECTB B OKPY’KaIoILyl0 cpely. Beero, ¢ Hayanma XX Beka B MHUpE IepepadOTaHO
OKOJIO 25 MJpA TOHH MeTajutoiioMa [3], 4TO MO3BOJMIO COKPATUTH MCIIOJIH30BAHUEC
yrias Ha 18 Mipa TOHH, a Kene3Hol pynbl — moutd Ha 35 mupz ToHH. [lepepaboTtka
KaXKIbli o1 630 MIJIH TOHH JIOMa COKPAILAeT BEIOPOCHI yIiIepo/ia MPH BHIIUIABKE CTAIH
Ha 950 muH TOHH [9].

MOHO TpeanosioxuTh, 4To K 2050 rogy 3HEPrOHOCUTENN MO CPABHEHUIO C
OTpaciiblo epepaboTKU BTOPCHIPbsl OTOMAYT Ha BTOpOM iaH [9]. B nuaeps! Boliiner
JIOMO3aroTOBJICHHUE, TaK KaK METAJUTBl BO BCEM MHUpPE COCTaBISIOT OoT 58 % mo 90 %
CTOMMOCTH TBEpIbIX 0TX00B. IIpu 3TOM cama mo cebe oTpaciab 1Mo OOpaIICHUIO C
JJOMOM M OTXOJAMHM METAJUIOB, JEHCTBUTEIBHO, 3KOJIOTMYHA, TaK KAaK Ha KaXIyIO
TOHHY IIPOU3BEACHHOTO MeTaiia SKOHOMHUT OT 1,6—20 ToHH CO; ¥ O3BOJIAET CACTH

6onee cta KyOOMETpOB TUTOCHEPHI.
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