NMpunoxeHue 3

CJIOBAPb TEPMNHOB

Arnomepart

Arnomepauus

AP

AHOL,

AcnvpaunoHHas cucrtema

ADPUHax

Boratbie pyabl

BepodatHele 3anachl pyAbl

B3pbiBHbIE pabOThI

BkpanneHHble pyabl

BCKDb\TI/\e MECTOPOXAEHNA
none3Horo nckonaemoro

Bbllwenaynsarue

[a30BbIN KOHAEHCAT

[OpN3OHT

[opHas BbipaboTka

JlokasaHHble 3anachl pyabl

OkyCcKkoBaHHbI MaTepura, MoNy4YeHHbI B NPOLLECCE arnoMepaLmm.
O6pasoBaHue cnekaHnemM (06XMroM) OTHOCUTENBHO KPYMHbIX MOPUCTHIX KYCKOB (Ar1OMepaToB) U3 MENKOW pyabl AV Nbiae-
BUOHBIX MaTepuranos. [pu arnomepaumm nerkonnaeskaa 4acTb MaTepurana, 3aTBepaesas, CKpennaetT Mexay cobon TBepasie

4acTuLbl.

AmMeprKkaHckas Aeno3ntapHas pacnmcka — LeHHas bymara, npencrasndaoLlas 400 y4acTust B AeNOHNPOBaHHBIX LIEHHbIX Oyma-
rax KOMnaHum MHOCTPAHHOrO FOCYAapCTBa M NOATBEPXAeHHAs pacnuckamu, BblaaHHbIMu 6aHkoM-aeno3utapriem B CLLA.

YepHOBOM MeTaNN (HNUKeNb Unv Meab), NOAYYEeHHbIN B NPOLLECCE aHOAHOW NAaBKM 1 HanpaBAgeMbI Ha 9NEKTPONUTUYECKOE pa-
GUHNPOBAHWE (3NEKTPONN3), TAE OH PACTBOPSAETCS.

MexaHr4ecKoe yCTPOMCTBO A5 yaaneHus (BbITSXKN) BDeAHbIX BBIOGPOCOB 1 rasoB 0T pabo4mx MecT 1 And otbopa npob Bosayxa
NN rasa ¢ Lesnblo aHannaa ero cocrasa v 3anbi1IeHHOCTU.

ﬂpouecc nony4eHnd GﬂarOpO,ﬂ,Hb\X METasJIOB BLICOKOM YNCTOTHI nyTeEM X pasaeneHna n oTaeneHna 3ar PA3HA L NX I'IDI/IMGCGIZ.

Pyobl, npeacrtaBnerHble cynbduaammn 6onee yem Ha 70%. CoaepxaHue nonesdHblx KOMNOHEHTOB: HUKeNb — 2-5%, meab —
2-25%, meTannbl nnatnHoBom rpynnsl — 5-100 r/T.

[TpeacrtasnaoT cob60W YacTb 0OO3HAYEHHbBIX U B HEKOTOPbLIX CliydaAax pa3BefaHHbIX 3anacoB NoJ1IE3HbIX NCKOMAEMbIX, no6bl4a
KOTOPbIX 9KOHOMWYECKKM OnpaBaaHa. OHu BKAIOYAIOT B Ce65 pa3y60>i<msa|ou¢|/|e nopodbl N npegycMatTpmBatoT BO3SMOXHbIE MOTe-

puv B Npouecce 0o0bI4Y.

PaboTbl, BHINOMHAEMbIE BO3AENCTBUEM B3PbIBA HA ECTECTBEHHbLIE FTOPHbBIE MOPO/bI C LIE/bI0 KOHTPOMPYEMOTO VX PaspyLleHns 1
nepemMeLleHns U u3MeHeHNst CTPYKTYPbI 1 hOpMBbI.

Pyabl, cogepxauine 5-30% cynbdnaos, 0,2—1,5% Hukend, 0,3-2% meaun, 2—10 r/T METANNOB NAATUHOBOW FPYMMbI.

ﬂpouecc npoBeneHna KanmtalbHbIX FOPHbIX Bblpa@OTOK, OTKPbIBAOLWKMX OOCTYMN C NOBEPXHOCTMN KO BCEMY MECTOPOXAEHWIO NN
€ro 4acTtu 1 06ecneynBaloLx BOSMOXHOCTb npoBeaeHnda NoAroToOBUTENbHBLIX TOPHbIX Bblpa@OTOK.

36unpaTenbHoe pacTBOPEeHNe OAHOI0 NN HECKONIbKUX KOMNOHEHTOB 06pabaThiBaeMoro TBEPA0ro MaTepuana B OpraHnyeckmx
pPacTBOPUTENAX UM BOAHbLIX PACTBOPAX HEOPraHWYEeCKNX BELLECTB.

[MpoayKT, BbIAENEHHBIN NPy A0ObIYE NPUPOAHOr0 rada 1 NPeacTaBASIOLMA COOOM CMECH XNAKNX YI1eBOA0POAOB.

COBOKYMHOCTb FOPHbIX BEIPABOTOK, PACMONOXEHHbBIX HA OAHOM YPOBHE 1 NPpeAHasHa4YeHHbIX A5 BeAeHNs A06bIYHbIX padoT.

O6liee HasaHve NofocTer nom, 3emner Unu yrnyeneHuin Ha ee NoBepXHOCTH, MPOU3BEAEHHbIX FOPHBIMI paboTamu.

[MpencTaBnsgioT COO0M 4acTb pasBeAaHHbIX 3anacoB NOME3HbBIX MCKONaeMblX, 0ObYa KOTOPbLIX 3KOHOMMUYEeCKK onpasaaHa. OHn
BKJtOYaIOT B ce65 pasyboxmBaloLLme nopoasl 1 npeaycMaTprsaoT BOSMOXHbBIE NOTEPY B MPOLLECCE A06bIYM.
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3anachl NoAE3HbIX MCKONaemblx

3anachl pyasl

13BneyveHne metanna

Karton

Kek

KncnotHoe Bollena4msaHme

KoHBepTupoBaHmne

KoHueHTpaT

Koren-ytunnsatop

KyQHOQ BblLLenadmnsaHne

MeaucTtele pyabl

MecTopoxaeHne NoNesHbIX

NCKOMaeMblx

O6xur

OboratnMocTb

OboralleHne

MpencTaBnaoT cO60M KOHLEHTPALIMIO U NPOSBIEHME BELLIECTB, MMEIOLLX MPUCYLLYIO M SKOHOMUYECKYIO CTOMMOCTb, COAEP-
XaulmMxca nog uam Ha MOBEPXHOCTW 3EMHOW KOPbI, B BUAE, KAYECTBE 1 0ObeMe, A0CTATOYHOM 151 TOT0, YTOObLI OHY SBAANNCH B
pasymMHOW CTENeHV NepcnekTUBHLIMI A9 NPOBEAeHUS X SKOHOMUYECKM OnpaBaaHHon pa3paboTku.

ABNAOTCHA YaCTbO Pas3BeaHHbIX M 0003HAYEHHbIX 3aNacoB NOAE3HbBIX MCKONaeMblX, 400bl4Ya KOTOPbIX 3KOHOMUYECKN ONpaB-
naHa. OHM BKtOYaloT B cebsa pasdyboxmBatoLLmMe Nnopoasbl 1 npeaycMaTpuBaioT BO3MOXHBIE NOTEPU B MPOLECCE A00bIYN.

OTHOLLEHWNE KONNYECTBa U3BIEYEHHORO KOMMOHEHTA 13 MCXOAHOr0 ChiPbA K 0 KOMYECTBY B MCXOAHOM MaTepurasne (B NpoLeH-
Tax unm AoNAax eAVHNLL).

YucTeli MeTaN (HUKENb U MEeAb), MOYYEHHbLIN B PE3YbTaTe aNeKTPONUTUYECKOrO PadUHNPOBAHWA aHOLOB.

TBEPALIVI OCTATOK OT GUALTPALMM MYNbMbLI, NOy4aeMelli B NPOLECCaX BhllLeNaqMBaHUa pya, KOHLEHTPATOB M NPOMEXYTOHHBIX
NPOAYKTOB METaNnypruyeckoro npomnsBoACcTBa, a Takke B MPOLEeCccax OYMCTKM TEXHONOr MYECKMX PACTBOPOB.

BrilenayvBaHne ¢ npMMEHEHEM KUCOT (PaCTBOPOB KNCJIIOT) B KQYECTBE PeareHToB.

ABTOI€HHbBIN NMPOMETANNYPIrUYECKMI NPOLLECC, NPW KOTOPOM NPOUCXOANT OKMCIEHNE U yOANEHWE B LUNAKK Xenesa v Apyrux
BpeAHbIX MpUMecei. MNpoaykToOM KOHBEPTUPOBAHWA SBNFETCA YepHOBAaS Meb (MPW NiaBke MeAHbIX KOHUEHTPATOB) M danH-
LWITENH (NpW NNaBke MeAHO-HNKENEBBIX KOHLIEHTPATOB).

MpoaykT oboratleHns pyabl C MOBLILLEHHBIM CoAePXaHeM 1n3BnekaeMoro MuHepana. KoHueHTpaT HasbiBatoT No npeobnanato-
LLIeMY B HEM MeTany (MeOHbIN, HUKENEBBIN U T.A4.).

[TapoBOW KOTEN, HE UMEIOLLNI COOCTBEHHOM TOMKM 1N MCMOMAb3YIOLWMIA TENAO OTXOAALLMX ra30B METANNYPIrMYECKNX arperaTos,
NPOMBILINEHHBIX MEYEN, SHEPTETUHECKMX YCTAHOBOK NN ABUraTeNEn BHYTPEHHENO CropaHus.

BbllenayviBaHme, npoBOAMMOE Ha CrelmnaibHO NOArOTOBIEHHON NCKYCCTBEHHOW 1 €CTECTBEHHOM NIOLLAAKE C HeNPOHMLLA-
eMbIM OCHOBaHMEM NMyTemM opolleHus Wtabend (Ky4n) Matepmnana pacCTBOPOM peareHTa (peareHTos).

Pyabl, npeactaBneHHble cynbdunaamm B o6beme ot 20% o 70%. CoaepxaHme NnonesHblx KOMAOHEHTOB: HUKenb — 0,2—-2,5%,
Meab — 1-15%, MeTannbl nAaTMHOBOW rpynnbl — 5-50 r/T.

CkonneHne MUHEpPasibHOro BelecTBa Ha NOBEPXHOCTV UK B HeJpax 3emau, no KONn4ecTBy, Ka4eCTBY 1 YCIOBUAM 3ajieraHnd
npurogHoe and npoMblLLNIEHHOro MCNoJ1b30BaHNA.

Mpouecc, NpoTeKaloLLni NPy HarpeBe 1 BblASPXKKE PasnnyHbIX MaTeprnasnos (pya, KOHLUEHTPATOB 1 P.) C LUenblo yaaneHus 1s
HUX NETYYUX KOMMOHEHTOB 1 M3MEHEHWS XMMUYECKOro cocTaBa maTepuana npu Temneparype, 4oCTaTo4HON ANg NpoTekaHus
PasINYHbBIX XMUMUYECKIX PeakLmi TBePObIX COCTABNAIOLIMX 06padaTsBaeMoro Matepuasna ¢ rasamu U HeoCTaTO4HON A1 Pac-
nnaBeHns TBEPObIX COCTABASIOLLMX.

CnoCcoBHOCTb MNOME3HbBIX MCKOMAEMBbIX K pasaeneHnto Ha COOTBETCTBYOLLME NMPOAYKTHI MPW X oborauleHun. OboratumocTb 3a-
BNCUT OT MMHEPAJIbHOIO COCTaBa, TEKCTYPblI U CTPYKTYPbI MONE3HBIX NCKOMAEMBbIX.

/ICKyCCTBEHHOE NOBLILEHNE COAEPXaHMA MUHEPAN0B B Chipbe A1 METaNyprnieckoro Nnpon3BoACTBa NyTEM yaaneHusa 60b-
e YacTn NyCTOM NOPObl, HE cCoaepxallen NoAEe3HbIX MUHEDAaSOB.
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O0603Ha4YeHHble 3anachl MOAE3HbIX
MncKonaemblx

Okcnp,

OTBanbHbIE XBOCTHI

OTkpbiTaa paspaboTka

MECTOPOXAEHNN

[Mepenen (y4acTtok)

[Teub BaHiokoBa

[Teyb B3BELIEHHOW MNAaBku

MupomeTannypruieckmne npoLecchl

[TnaBka

MNoasemHas pagpaboTka

MECTOPOXAEHNN

[Mpennonaraembii 3anac MoJie3HbIX
MCKOMaeMblx

Mynbna

[MpencTaBngioT COO0M Ty HacTb 3anaca NoNe3HbIX MCKonaemblx, A9 KOTOPO 0ObeM, MIOTHOCTb, GdopmMa, GU3n4eckme xapakre-
PUCTUKM, YDOBEHb COOEPXAHNA 1 HANTNYME NONEZHBIX MCKOMAEeMbIX MOFYT ObITb OLEHEHBI C Pa3yMHBIM YODOBHEM AOCTOBEPHOCTMU.
Hanuyne aTvx 3anacos onpeaenserTcs Ha 0OCHOBE MHMOPMaLLMK, NONYHEHHON B XO4€e reoNoropasBenku, B3ATMA Npob 1 nccne-
[0BaHWI, KoTopas Npu 3ToM bbina cobpaHa COOTBETCTBYIOWMMU METOAAMU B TakMx MeCTax, kak 06HaxeH1s NOPOL, KaHaBsl,
Kapbepbl, paspaboTky 1 NPOOYPEHHbLIE CKBAXUHbLI. DTN MECTa CIMLIKOM yaaneHsl Apyr OT Apyra Uiy pacnosioXeHb 4epes He-
NOAXOASUINE MHTEPBAbl ANA NOATBEPXAEHNS re0N0rnMYeCckor HEMPEPBIBHOCTH /UM HENPEPHLIBHOCTY YPOBHA COAEPXaHMS,
HO NPV 3TOM PaCMONOXEHbI OCTATOYHO BM3KO APYT K APYrY AJ1A TOr0, 4TOOb! 66110 BOSMOXHO AeNaTh NPEAnoNoXeHNsd O Takon
HENPEepPbIBHOCTU.

CoeanHeHne XMMM4eCcKkoro afnemMeHTa ¢ KNCNnopoaoMm.

OTX0Abl MPOLLECCOB 060ralleHys, COCTOALWME NMPENMYLLECTBEHHO 13 MYCTON MOPOAbl C HEOObLINM KOMYECTBOM LEHHbIX M-
Hepasos.

J06b14a N0NE3HbBIX CKOMAEMbIX C MOBEPXHOCTY 3EMIIV C MOMOLLIBIO OTKPbITHIX FOPHbLIX BLIDAOOTOK.

YacTb (MeTannyprm4yeckoro) uexa.

ABTOreHHas nnaBuibHas nevb 45 nepepaboTky KOHLEHTPATOB. [n1aBka Chipbd B MeYM MPONCXOANT B LUNAKO-LITEMNHOBON BAHHE,
KOTOpasi MHTEHCMBHO NEPEMELIMBAETCA KUCIOPOAHO-BO3AYLLIHON CMEChIO. [1pn 3TOM akTUBHO MCMOMb3YETCS TEM0, KOTOPOE
06pasyeTcs Npu OKUCIUTENbHBIX PeakLnsaXx.

ABTOreHHas nnasuibHas nedb Ana nepepaboTki CyXUxX KOHLEHTPATOB. [1aBka Chipba B Me4M NPOUCXOONUT NPY ABUXEHMM NOTOKA
CMECU MBMENBYEHHOIO Chipbd 1 ra3000pa3HOro OKMCANTENS (BO3ayXa, KMCNOpoaa), YAEPXMBaIOWErO YaCTULLbl pacniaBieH-
HOro MeTanna BO B3BELIEHHOM COCTOSIHUW. [1py 3TOM aKTMBHO MCMONb3YETCA TEM0, KOTOPOEe 06Pa3dyeTcs NPU OKUCANTENBHBIX
peakuusx.

MeTaﬂﬂyDFI/l‘-leCKl/le npoueccChl, NpoTeKaoLWKMeE Npn BbICOKMX TEMMNEPATYypPax. [To TEXHONOrMYyecKnM NpmM3Hakam BulAENA0T cneny-
oue Buabl MMpoMeTannyprm4eckmnx npoueccoB: o6xur, nnaBeka, KOHBEPTMPOBAHKE.

MnpomeTanaypruyeckuin npouece, NPoBOAVMbIA NPy TeMnepaTypax, o6ecneyvBaiolmnx NoNHoe pacnnaeneHne nepepabda-
ThiIBAEMOro Matepuana.

COBOK\/!—IHOCTb paGOT MO BCKPbLITWIO, NOArOTOBKE U OYUCTHOW BBIEMKE MONIE3HOIO MCKOMAEMOTO.

Mpenctanset coboi Ty YaCTb 3anaca nosie3HbIX MCKonaeMblx, 4719 KOTOPOM 06beM, YPOBEHb COAEPXAHNUS U HANVYME NONE3HbIX
MCKOMaeMbIX MOrYT ObITb OLIEHEHbI C HU3KMM YPOBHEM IOCTOBEPHOCTU. Hanuyme aToro sanaca npeanonaraercs, UCXons 13 reo-
NOTUYECKUX AAHHbIX, 1 KacaTebHO HEro AeNaeTcs NPeANOOXeHNe, KOTOPOE HE MPOBEPEHO, O FE00MMYECKON HEMPEPBIBHOCTN
N/UNv HENPEPBLIBHOCTM YPOBHS COAepXaHns. BuiBoALl AenaloTcs Ha 0CHOBE nHdopMauum, cobpaHHo COOTBETCTBYIOWMMU Me-
TOAAMU B TaKMX MecTax, kak 0OHaXeH1st Mopo/l, KaHaskl, Kapbepsl, pa3paboTki 1 NPoBYPEHHbIE CKBaXIMHbI, KOTOPas Npv 3TOM
orpaHnyeHa Unv ABsSeTcs HeICHOro Ka4ecTBa 1 HaeXHOCTH.

Cmecbhb MENKON3MENbYEHHOr0 NONE3HOr0 MCKOMaeMoro ¢ BOAOW Nv BOAHLIM PacTBOPOM.
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PasBenaHHble 3anackl NOAE3HbIX

MCKOMaeMblx

PasyboxmBaHue

Pyna

PynHuk

PyaoHoe Teno

CryuieHne

Ckun

CopepxaHve meTanna

Cynbounapl

Cyuika

DarHWTENH

dunbrpaumns

dnoTaums

[MpencTaBngioT COO0M Ty HacTb 3anaca NoNe3HeIX MCkonaemblx, A9 KOTOPO 0ObEM, MIOTHOCTb, GopmMa, GU3n4eckme xapakre-
PUCTUKM, YOOBEHb COAEPXaHUA 1N HANTM4ME NONE3HbBIX MCKOMAEMbIX MOTYT OblTb OLEHEHbI C BEICOKUM YPOBHEM AOCTOBEPHOCTMN.
Hannune aTnx 3anacos onpenensiercd Ha 0CHOBE NOAPOOHON 1 HaAEeXHOM MHbOoPMALLMK, NOAYHYEHHOM B X046 reonoropasses-
Kn, B3ATUA Npo6 v nccnenoBanuii, kotopas npy aToM 6elna cobpaHa COOTBETCTBYOLWMMN METOAAMN B TaKMX MECTaxX, kak 06Ha-
XEHWA MOPO.A, KaHaBbl, KapbepPbl, Pa3paboTKM 1 MPOCBEPAEHHbLIE CKBaXWHbI. DT MECTa PACMNONOXEHbI OCTATOYHO BN3KO APYT
K ApYry ANa NOATBEPXAEHUA FEONOrMYECKON HEMPEPBIBHOCTM /MW HEMPEPBIBHOCTM YPOBHSA COAEPXAHMUS.

3acopeHne Noae3Horo McKkonaemMoro Npu ero 4obbide HEMPOMBILIAEHHBIMW COpTaMu 1 BMeLLaioWw M1 nopoaamm, NpuBoas-
LEe€e K YMEHbLIEHWIO COAEPXaHUs MONEe3HOro KOMMNOHEHTa B 40OLITOM ChipbE MO CPAaBHEHMIO C €ro UCXOAHBIM COAEPXAHUEM.
PasyboxmBaHve BEAET K yBENMYEHMIO 3aTpaT Ha A06bIYY 1 TPAHCNOPTMPOBAHWE MOAE3HOr0 MCKOMAeMOro, YXYALLEHNIO TEXHN-
KO-9KOHOMUYECKMX MoKasatenen pabotsl o6oratutensHbix Gabpuk. YPDOBEHb padyboxXmBaHWa 3aBUCUT OT YCNOBUIA 3aeraHma
NoJSIE3HOIr0 MCKOMAeMoro, NPUMEHAEMOro 000PYAOBaHMS, CUCTEM Pa3pabOoTKn 1 OpraHmusaunmn ropHbix paboT. PagyboxmnsBaHne
npv pa3dpaboTke pYLAHbIX MECTOPOXAEHNN B 6NArONPUATHBIX FOPHO-FE0N0rMYECKMX YCNoBumax coctasnseT Ao 10%, npn cnox-
HomMm 3aneraHuv gocturaet 35—-40%.

[TpnpogHOEe MUHEPaNbHOE Chipbe, COAEPXALLEEe MEeTaflbl NN UX COEANHEHWA B KOIMYECTBE 1 B BUAE, NPUIOLAHOM ANF UX NPO-
MbILNEHHOro NCMNOJIb30BAHWA.

[OPHOMPOMBILLINIEHHOE NPeanpuUaTHe No Ao6kIYe Py,

EcTectBeHHOE ckonneHne pydbl, NPpUypo4YeHHOEe K OnpeaeneHHoMy CTPYKTYPHO-reo1Iorm4eckomy snemMeHTy nnm KOMOUHaLWW
TAKNX 3NNIEMEHTOB.

[Tpouecc oTaeneHns Xuakon eassl (BoAbl) OT TBEPLON B AMCNEPCUOHHbBIX CUCTEMAX (MySibMne, CYCNeH3nmn, KONIoOUAE), OCHOBAH-
HbIl HA2 ECTECTBEHHOM OCaXAEeHUN TBEPAbIX YaCTUL, NO4, AEVCTBMEM CUMIbl TAXECTU B OTCTOMHMUKAX, CTYCTUTENAX U MO, AENC-
TBUEM LEHTPOOEXHONM CUbl B TUAPOLMKIOHAX.

YCTPOWCTBO B BUAE aBTOMATUYECKM Pa3rpyXaloLeroca suimka, ABMXYLLErOCS N0 XEeCTKMM HanpasBaaoLLLMM CKMNOBOro NOAbLEM-
HVKa, NpeaHasHa4YeHHoe 419 TPaHCNOPTUPOBKIN NOAE3HbBIX MCKOMAaEMBbIX UK NOPO4bI MO BEPTUKASIbHBIM I HAKTOHHBIM CTBOMAaM

LwaxT, 4a9 nogbemMa LnXThl.

OTHOWeEHNe Macchl MeTanaa B CyxoM mMatepuane k NofHoM Cyxoi Macce Matepuasna, BbpaxeHHoe B MpoLeHTax uin rpammax
Ha TOHHY.

CoennHeHns MeTanios C CEPO.

YoaneHue Bnarv n3 KOHUeHTpaTa, OCyLLEeCTBASEMOE B CNeLManbHbIX CyLUWIBHBIX NeYax (40 BNaXHOCTN MEHEE 9%).

[TonynpoaykT METannypruieckoro npou3BoACTBa, Noy4YaemMblid NPy KOHBEPTUPOBAHWM LITENHOB. 10 XMMNUYECKOMY COCTaBY
pasnuyanT GanHLWTENH MEAHbLIN, HUKENEBLIN 1 MEAHOHUKENEBLIN.

MPOLECC CHUXEHWSA BNAXHOCTU KOHLIEHTPATOB NMYyTEM ABUXEHNS XNAKOCTA UM rada CKBO3b MOPUCTYIO CPELY.
Cnocob oboratleHus, 0CHOBaHHbIN Ha U3BrpaTenbHOM NPUAVMAaHU MUHEPAabHbLIX YACTULL, B3BELIEHHbBIX B MYNbMe, K My3blpbKam
BO3Ayxa. N10X0 cMadnBaemMble BOAOW 4aCTuLbl MUHEPasioB NPUANNAIOT K Ny3bipbkam BO34yxa v MOAHMMAIOTCH C HAMW Ha Mo-

BEPXHOCTb NyJ/bMbl, 06pasys Ha Hel NeHy. XopoLwo cMa4mBaemMble MYHepasbl He MPUANAatOT K Ny3bipbkam v OCTaloTCs B Mynbne.
Tak1um 06pasom OCTUraeTCs pasaeneHme MMHepasos.
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XBOCTOXpaHUAVLLE

[nxTa

nak

nam

LLITenH

SnekTponna

KoMNNeke ruapoTexHUYecKkx COOPYXEHU 09 MPUemMa 1 XpaHeHns 0Txo000B o6oralleHrsa N0e3HbIX NCKOMaeMbIX — OTBaSlb-
HBIX XBOCTOB.

CMecb matepunanos B ONpedeneHHon Nponopunmn Ang noaydYeHns TpebyemMoro XMMmMYeCKoro coctaBa KOHEYHOro NPoAykTa.
B cocTtaB Metannyprmyeckon WnxTel MOrYT BXOAUTb PYAbl, PYAHLIE KOHLEHTPAThl 1 arnomMepaThl, 060POTHBLIE WNaku, Nbinb 13
YNOBUTENBHBIX YCTPOWCTB, METanbl (raBHbiM 06pa3oM B BUAE 1OMA).

Pacnnae nnv TBepAOE BEUECTBO NEPEMEHHOro COCTaBa, MoKPbIBaIOLLLME MOBEPXHOCTb XMUAKOrO NPOAYKTa NPy MeTannypruye-
CKMX NpoLeccax (nofy4aemble Npy NiaBke LnXThl, 0TPab0TKe pacniaBieHHbIX MPOMEXYTOYHbBIX MPOAYKTOB 1 padUHUPOBaHNN
METasIoB) 1 COCTOSILIME U3 MYCTOM NOPOALI, GMOCOB, 306l TONANBA, CYNb®OUOOB 1 OKCMAOB METaIOB, MPOAYKTOB B3anMMO-
NencTeus o6pabatbiBaeMblx MaTepranos 1 GyTePOBKM MNaBUIbHLIX arperaTos.

MopolkoobpasHbIli NPOaYKT, CoaepXallui 6naropoaHbie MeTasbl, Buinafamnlive B 0canok npy a1ekTpoanse Meay u Apyrmx
MEeTannos.

MpoMEXyTOUHbI NMPOAYKT, NPEACTaBASIOUA CNNas CyNbGUa0B Xenesa v UBETHbIX METASIOB MEPEMEHHOMO XMMUYECKOr0 CO-
ctasa. LLITenH — OCHOBHOM NPOAYKT, B KOTOPOM akkyMyanpyioTCA UMeIoLLMECs B Cbipbe 6AaropoaHbIe 1 ConyTCTBYOUIME Me-
Tannbl.

COBOKYMHOCTb MPOLIECCOB 3NEKTPOXUMUYECKMX OKMCIEHWIA — BOCCTAHOBIEHWIA, MPOVCXOAAUIMX HA MOFPYXEHHBIX B 3NEKTPOANT
3NEeKTPOAAX MPU MPOXOXAEHUM NEKTPUHECKOTO TOKa OT BHELWHEN O MCTOYHMKA.

ABBPEBUNATYPbI 1 COKPALLEHNA

ARM

AUD

BWP

CRU

CUSIP

DMS

GFMS

18I

African Rainbow Minerals

Australian dollar — ABCTpanuiickuin ooanap

Botswana pula — BoTceaHckad nyna

Commodities Research Unit — koHCyAbTaLMOHHAA KOMNAHWS, CNeLMan3npyoLaaca Ha aHann3e pelHka MeTanioB

Committee on Uniform Securities Identification Procedures
OeHTUOMKAUMOHHBIA KO, KOTOPbI NpUCBanBaeTcs Bbinyckam LeHHbIx 6ymar B CLLIA 1 KaHaae.

Dense Media Separation — TexHon0rus oboralleHns B TAXenblx cpeaax.

Gold Fields Mineral Services — KOHCybTaLLMOHHAA KOMAaHWS, CNeumnanm3npyoLLascs Ha aHanmae peiHka MeTanioB

International Iron and Steel Institute
MexayHapOaHbI UHCTUTYT YEPHOW METaNNyprim
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International Order Book

Mnowanka JIoHOOHCKOW GOHAOBOW OUPXN O COBEPLUEHWUS TOPrOBbIX ONepaumi ¢ Hanbonee NUMKBUAHLIMY MHOCTPaHHBIMY
LEeHHbIMU Bymaramu.

International Securities Identification Number

12-3HayHbIi OYKBEHHO-LUMGOPOBOW KO, OAHO3HAYHO MAEHTUOULMPYIOWMI LEHHYIO Oymary. MNprucBamBaeTcsa HaLMOHaNbHbIMN

HYMEPYIOLLMMUN areHTCTBaMU.

International Organization for Standardization
MexayHapoaHasa opraHvsan g no ctaHgapTnaasmm

LionOre Mining International Ltd.

Micon International Co Limited.

Over the Counter Market
BHebupxesol peiHok CLLA

Securities and Exchange Commission
Komucensa CLUA no ueHHbIM Bymaram 1 6rpxam

Stock Exchange Daily Official List
DeHTUOUKALNOHHBIN, 7-3Ha4HbIN OYKBEHHO-LIMMPOBOW KOA, KOTOPbIM NMPUCBanNBAETCS BCEM LEHHbIM OymMaram, obpaliaolum-

Csi Ha opraHM3oBaHHOM GOHO0BOM PhiHKE BenukobputaHum.

World Bureau of Metal Statistics
MexayHapoaHoe 6topo CTaTUCTMKM MO MeTannam

[OpHO-MeTannypruyeckas KoMnaHus

OTKpbLITOE aKkLMoOHepHoe 06LLEeCTBO «[0pHO-MeTannypruyeckas kKoMmnaHns «HopuabCKNin HUKENb»

OTKprTOe akUnMoHepHoe 06LLIECTBO <<rOpHO-MeTaJ'U'IprI/HeCKa9| KOMMaHnA <<HOpVIJ'IbCKI/II7\ HWKENb» N €ro A04epHME KOMMNaHnn

KpacHospCKkmii 3aBOA, LIBETHBIX METASNOB

ABCTpasio-a3narckmim Kogekca OLEeHKM 3anacoB PyLbl Y METalos, paSDa@OTaHHbIM ABCTpPan0-a3matckiM MHCTUTYTOM FOPHOIO
nenaun Mmetannyprin, ABCTpaanmckM MHCTUTYTOM Fre0noros 1 ABCTPaIMNCKM COBETOM MO MOE3HBIM UCKONAEMbIM.

OTKPBLITOE aKLMOHEPHOE 0OOLWECTBO «[OPHO-MEeTanyprnyeckas kKoMnaHnsa «HopunbCKnin HUKENb»

Jlexansin NMPPOTUHOBLIA KOHLLEHTPAT

OTKpPBLITOE akLMOHEPHOE 06LECTBO «[OPHO-METannypruiyeckas KoMnanusa «<HopunbCKnin HAKENb» 1 ero A04EePHNE KOMMaHUK

MockoBckas MexbaHkoBcKas BanoTHas bupxa
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MMAr MeTannel NNaTMHOBOW FPYMMbl, B KOMMIEKCE WA B N060M COYETAaHWN NNATUHbI, Nannaans, POAUs, PYTEHVSA, OCMUS U UPDUANS

MCPO MexayHapoaHble cTaHaapTsl UHAHCOBOW OTYETHOCTH
HOD Hopunbckast oboratutensHas pabpuka

ork OnToBas reHepupyoLwas KoMnaHmsa

OJIMK O6oralleHHbIM nexanbii TIMPPOTUHOBLIA KOHLIEHTPAT
PCBY Poccuickme ctaHpapTel OyxranTepckoro y4era

PTC Poccuinckada Toproas cucrema

TrK TepputopuranbHO-reHepmnpyloLLas KoMnaHmng

TO® TanHaxckaa oboratutensHas dabpurka

YPD YyacTok pasgeneHnsd anHuTenHa

dKUB depepansHang KOMUCCUS MO PhIHKY LIEHHBIX Oymar
DCDP denepanbHan cnyxba no GUHaHCOBLIM PbIHKaM
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NMPUNOXEHUE 4

Ta6n|/||_|,a Aanga nepesona eanHunLl, naMepeHnd

OnnHa Mnowans Macca
1 KM 0,6214 Munn 1m? 10,7639 kB. dyTa 1kr 2,2046 dpyHTa
1™ 3,2808 ¢pyTa 1 km? 0,3861 kB. Mun 1 meTpuyeckada TonHa 1000 kr
1cm 0,3937 poima 1ra 2,4710 akp 1 KopoTkas ToOHHa 907,18 kr
1 Tporickas yHums 31,1035r
InvHa Mnowanb Macca
1 Muns 1,609344 km 1kB. GyT 0,09290304 m? 1 QyHT 0,4535924 kr
1 dyT 0,3048 m 1KB. MUNA 2,589988 km? 1r 3;%3%:5075 1POMCKAN
1 gloinm 2,54 cm 1 akp 0,4046873 ra
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