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[IPUIOXEHUE 3

CNIOBAPb TEPMWHOB

Arnomepaums O6pasoBaHue crnekaHnem (06Xnrom) OTHOCUTENBHO KPYMHBIX MOPUCTLIX KYCKOB (arnome-
pPAaToB) V3 MEeNKOW Pyabl UAV NbINEeBUOHBIX Matepmnanos. MNpy arnoMmepaunn nerkonnaskas
4acTb MaTepurana, 3aTBepaeBas, CkpennaeT Mmexay coOom TBepable YaCTuLbI.

Arnomepar OKyCKOBaHHbIM MaTepyan, noy4eHHbIN B MPOLECCEe arnoMepawnin.

AP AMepuKkaHckas AenosuTapHasa pacnucka — LeHHaa odymara, npeacraBnsiowas 400 yyac-
TUA B AENOHMPOBAHHbBIX LIEHHbBIX OymMarax KOMNaHuv MHOCTPaHHOro rocynapctsa 1 NoA-
TBEPXAEHHAA pacnmckamu, BelaaHHeIMK 6aHkoM-aenosutaprem 8 CLLA.

AHOL, YepHOBOW MeTa (HUKENb NN MeLb), MONYHEHHbIN B NPOLECCe aHOAHOM NNaBky 1 Hanpas-

NFEMbIV Ha 9NEeKTPONNTMYECKOEe padUHNPOBaAHME (3NEKTPON3), Fae OH PaCTBOPSAETCS.

AcnunpaumnoHHas cuctemMa

MexaHnyeckoe yCTpOoWCTBO ON1A yaaneHus (BelTaxXKKM) BpeaHbIX BelOPOCOB 1 ra3os OT pa-
6ounx MecT 1 Ans otbopa Npob BO3Ayxa 1K rasa C Lienbio aHanmsa ero coctasa 1 3anbi-
NEHHOCTY.

AdDrHax

Mpouecc nonydeHrs 61aropoHbIX MeTan0B BbICOKON YMCTOTLl MyTEM UX pa3neneHus 1
OTAENEHVA 3arPA3HAILIMX NTPUMECel.

boratble pyabl

Pynbl, npeacTaBnerHsble cynbdugamm 6onee yem Ha 70%. CoaepxaHmne NnonesHbIX KOMMNOHEH-
TOB COCTaBNAET: HUKeNb — 2—5%, meap — 2-25%, metannsl nnatuHoBow rpynnel — 5-100 r/T.

BepodatHele 3anackl pyabl

MpencTaBndioT cobom 4YacTb 0603HAYEHHbBIX M B HEKOTOPLIX ClyYasx pa3BeaaHHbix 3ana-
COB NOMIE3HbLIX UCKOMaeMblX, 400b4a KOTOPLIX 9KOHOMUYeckn onpasgara. OHu BKOYaloT
B cebsa pasyboxuBaloLle nopoasl 1 npeaycMaTpusaloT BO3MOXHbLIE NOTepy B NpoLecce
[00bIYK.

B3pbiBHBIE PABOTHI

PaboTbl, BbINOMHAEMbIE BO3AENCTBUEM B3DbIBA HA ©CTECTBEHHBIE FTOPHBIE MOPObl C LENBIO
KOHTPONMPYEMOrO NX PaspyLleHns 1 nepemMelleHns Unm n3MeHeHus CTRYKTYPbl U GOPMbI.

BkpannexHble pyabl

Pyabl, conepxatme 5-30% cynbduraos, 0,2-1,5% Hukens, 0,3-2% meawn, 2—10 r/T meTan-
NIOB NAATVHOBOW rpynnbl.

BCKpbITHE MECTOPOXAEHUS
NoJSIe3HOr0 NCKOMNaemMoro

Mpouecc NpoBeAeHUs KanuTanbHbIX FOPHBIX BbIPAaGOTOK, OTKPLIBAIOLLMX OCTYM C NOBEPX-
HOCTM KO BCEMY MECTOPOXASHMIO UM ero 4acTi 1 o6ecrnedrBaiounx BO3SMOXHOCTb Mpo-
BEOEHNS NOArOTOBUTEbHBIX FOPHBIX BEIPAOOTOK.

Boiulenaynsanne

N36upaTensHoe pacTBOPEHNE OAHOMO UK HECKONbKUX KOMMNOHEHTOB o6pabaTteiBaeMoro
TBEPAOro MaTepuana B OpraHnyeckrx pacTBOPUTENAX U BOOHBIX PACTBOPAX HeopraHu-
4ECKMX BELIECTB.

[a30BbIN KOHOEHCAT

MpoAyKT, BblAENEHHbIN Npu Jo6bIYe NPUPOLHOro rasa 1 NpeacTasasiolwlii cobor cMech
XUIOKUX YrNeBoOa0pOa0B.

FOpPU3OHT

COBOKYMHOCTb FOPHbIX BbIPAaBOTOK, PACMONOXEHHBIX HA OAHOM YPOBHE U NpeaHas3Ha4YeH-
HbIX ANS BeAeHMA 000bIYHbIX PaboT.

[opHas BbipaboTka

OObulee Ha3BaHne NONOCTEN NOL 3EMAEN NNV YrNyONeHNn Ha ee NOBEPXHOCTH, NPOV3Be-
[EHHBIX TOPHBIMK paboTamn.

JlokasaHHble 3anacsl pyabl

MpencTtaBnaioT cob0M YacTb pasBefaHHbix 3anacoB NOAE3HbIX cKonaemblx, 4006b4a KOTO-
PBIX 3KOHOMUYeCKK onpasaaHa. OHW BKOHAIOT B cebs pasdyboxumBatoLLme nopoas U npe-
[yCMaTprBalOT BO3MOXHbBIE NOTEPY B NPOLECCE AO0bLIHN.

3anachl N0Ne3HbIX
1CKOMaeMbix

MpenctaBnsioT co6o KOHLEHTPALUMIO WA NPOSBAEHNE BELLIECTB, UMEIOLNX NPUCYLLYIO
MM BKOHOMUYECKYIO CTOMMOCTb, COAEPXALLUUXCA MO, Y HA NOBEPXHOCTN 3E€MHOM KOPbLI B
BUAE, Ka4ecTBe 1 0ObemMe 4OCTaTOYHOM ANA TOro, 4TOObl OHM ABAAAMCH B pa3yMHOW cTene-
HV NepCnekTVBHBIMU AN MPOBEAEHMA NX IKOHOMNYECKYM ONpaBaaHHoR paspaboTku.

3anachl pyabl

ABNAIOTCA HYaCTbiO PasBefaHHbIX AV 0003HAYEHHbIX 3anacoB NOAE3HbBIX MCKonaemeblx, A0-
Obl4a KOTOPbIX 3KOHOMKMYeckM onpaBaaHa. OHu BkloYaloT B cebst pasdyboxmBaloLe nopo-
Obl N NpeaycMaTprBaloT BOSMOXHbBIE NOTEPK B Mpouecce A00bIYY.

i3aBneyeHne metanna

OTHOLLEHME KONMYECTBA N3BEYEHHOIO KOMNOHEHTAa U3 UCXOOHOr0 Chipbsl K 810 KONM4ecT-
BY B MICXOHOM MaTtepuane (B NpoueHTax nnv AoNsx eAnHnLL).

Katon

YCToln MeTaN (HUKeNb N Mefb), NONYyYEeHHbIN B pe3ynbTaTe 9N1eKTRONNTUYECKOro padu-
HNPOBaHWS aHO0B.

Kek

TBepObii OCTATOK OT GUAbTPAaL MM NYNbMbl, MOAyYaeMbll B MpOLEeccax Bollenadnsanis pya,
KOHUEHTPATOB MV MPOMEXYTOYHbLIX MPOAYKTOB METaNNyprnyeckoro Nnpon3sBoacTBa, a Tak-
X€e B MpoLeccax O4NCTKM TEXHONOMMYECKMX PAaCTBOPOB.
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KucnotHoe BblluienaymBaHme ¢ npruMeHeHrem KUCcnoT (pacTBOPOB KMCIOT) B KAYECTBE PeareHTOoB.

BbiLLenaymBaHmne

KoHBepTrpoBaHue ABTOrEHHbIN NMPOMETayPruyecknii Npouece, Npy KOTOPOM NPOUCXOANT OKUCIEHNE 1
yAaneHve B Waku xenesa v Apyrux BpeaHelx npumMecen. [NpoaykToM KOHBEPTUPOBAHNA
ABNAETCH HEPHOBAA MElb (MPV NNasBke MEeAHbIX KOHLEHTPATOB) I panHLWITENH (Npy nnae-
K& MeHO-HNKENEBbLIX KOHLEHTPAaTOB).

KoHueHTpar MpoaykT oboralleHns pyasl C NOBbILEHHBIM COAEPXaHMEM M3BAEKAeEMOro MuHepana.

KoHLeHTpaT HasblBaloT No npeobnagalollemMy B HeM MeTanny (MeaHbI, HUKENeBbI 1 T.4,).

Ky4Hoe BblilLenaynsaHmne

Bhiwenadvsanmne, NpoBoAVMOE Ha CreLmanbHO NOAroTOBNEHHOW UCKYCTBEHHOW UK ec-
TECTBEHHOWN nnowagke c HenpoHuaeMbiM OCHOBaHMEM NyTEM OPOLLEHNA wrabens (Ky‘-ll/\)
marepuasna pacTBOpPOM peareHTa (peareHTos).

Koten-ytmnnmnaatop

[TapoBoW KOTEN, HE VMMEIOLMI COOCTBEHHOM TOMKMU U MCNONb3YIOWMIA TENAO OTXOASALLMX
rasoB MeTaNNypruyeckux arperaTos, NMPOMbILLNEHHBIX MEYEen, 3HEePreTUYEeCkmx yCTaHOBOK
NN ABUraTenen BHyTPEeHHEro Cropanums.

MepucTele pyabl

Pyael, npeactasneHHele cynsdungamu ot 20% 0o 70%. CoaepxaHie NoAesHbIX KOMMNOHEH-
TOB: Hukenb — 0,2-2,5%, meab — 1-15%, MmeTannel nnatuHoBOW rpynnsl — 5-50 r/T.

MeCTopOXaeHNE MONE3HbIX

MCcKonaemblx

Ckonnexve MUHEepaabHOro BeulecTBa Ha NoOBEPXHOCTU N B HeJpax 3emnu, No KoNn4ecT-
BY, KQ4€CTBY 1 yCNOBUAM 3aneradHnda npurogHoe and npoOMbIlLNEHHOrO NCNONb30BaHMA.

O6xur

Mpouecc, NpoTekatLLWI NPy Harpese 1 BbiAepXKe pasnuyHbix MaTepranos (pya, KOHUEH-
TPATOB U AP.) C LENbIO yAaNneHus 13 HUX IeTYYMX KOMMOHEHTOB 1 M3MEHEHWA XVMUYECKOrO
cocTaBa MaTepuana npu Temneparype, JOCTaTO4YHON AN NPOTEKAHNS Pa3NYHbIX XM=
4eCKuUX peakLunin TBepapix CocTaBnsAoLIMX o6pabaTeiBaemMoro MaTeprana ¢ rasaMmm U He-
[OCTaTOYHOW A5t pacnnasieHs TREPAbIX COCTaBASIOLIMX.

OborauleHne

ICKyCCTBEHHOE MOBbLILIEHNE COAEPXKAaHNA MUHEPAIOB B Chbipbe AN METaNNypPrn4yeckoro
NPOW3BOACTBA NyTEM yaaneHua 60blIer 4acTy NyCcTOM NOPOAbl, He CoaepXallen nones-
HBIX MHEPanoB.

O603Ha4eHHble 3anachbl
NONE3HbLIX MCKONaeMblx

MpencTtaBndaioT coO0M Ty YaCTb 3anaca none3HbiX MCKonaemelx, 419 KOTOpo 06beM, NAOT-
HOCTb, GOpMa, PUBNYECKNE XapaKTEPUCTUKN, YPOBEHb COOEPXAHWA U HANMMYNE NONEe3HbIX
NCKOMaeMblX MOTyT OblTb OLIEHEHbBI C PAa3yMHbIM YPOBHEM AOCTOBEPHOCTW. Hannyne atumx
3anacoB onpeaenaeTcs Ha OCHOBE MHMOPMAaLIMK, NONYYEHHOM B XOAE reofloropasBeakiu,
B3ATUA NPOO 1 MCCNeaoBaHuii, KoTopas npy aToM Beina cobpaHa CoOOTBETCTBYIOWMN Me-
TooaMM B Takkx MecTax kak oOHaxeHus nopos, kaHasbl, kapbepsl, pa3paboTku 1 Nnpoby-
PEHHbIE CKBaXMHbBI. STW MecTa CAVLIKOM yaaneHsl Apyr OT Apyra uav pacnonoxeHsl Hepes
HENOAXOOAUIME UHTEePBaNbl ANA NOATBEPXAEHNA r€0NOrMYECKON HENPEPBLIBHOCTY U/
HEeNPepbLIBHOCTY YPOBHS COAEPXaHWs, HO NPV 3TOM PacMoOXeHbl 4OCTaTO4YHO On3KO
Opyr K Apyry Ana Toro, 4To6bl 66110 BOSMOXHO AeNaTb NPeanofioXeHnsa 0 Takon Henpe-
PbIBHOCTU.

Okecup,

CoeanHeHne XMMN4ecKkoro anemMeHTa ¢ KNCcnopoaom.

OTBanbHbLIE XBOCTHI

OTx0fbl NPOLECCOB 060ralleHVs, COCTOALLME NPEUMYLLECTBEHHO U3 NYCTOR NOPO/AbLI C He-
G0bWMM KOIMYECTBOM LEHHbIX MMHEPasoB.

OTKkpbiTaa pagpaboTka
MECTOPOXAEHUN

,ﬂ,O@bI‘—Ia MONIE3HbIX NCKOMAaEeMbIX C MOBEPXHOCTWM 3EMJIN C NMOMOLWbIO OTKPbLITbIX FOPHbIX Bbl-
paboToK.

Mepenen (y4acTtok)

HacTb (MeTannypru4yeckoro) uexa.

Meyb BaHiokoBa

ABTOreHHasa nnasunbHas nedvs And nepepaboTky KOHLEHTPaToB. [11aBka Cbipbs B neun
NPOVCXOOMT B LLNAKO-WTENHOBOW BaHHE, KOTOPaa MHTEHCMBHO NepemMeLinBaeTca KUCno-
POAHO-BO3YLIHOM CMEChIO. [1p1 8TOM aKTUBHO MCMNONb3YeTCs TENNOo, KOTopoe o6pasyeT-
CA NPU OKNCIUTENbHbBIX PEaKLINSX.

[Neyb B3BELIEHHOW NNaBKy

ABTOreHHaa nnasuibHas nedvs Ans nepepadoTky Cyxmx KOHUEHTPATOB. [1naBka Chipbs B
neyn NPOUCXOANT NPW ABMXEHUM NOTOKA CMECU U3MENbYEHHOrO Chipbs 1 ra30006pPasHOro
okncnuTens (Bo3ayxa, KUCA0poAa), yaepXmnsalowero YacTu1Lel pacnnasneHHoro Metanna
BO B3BELUEHHOM COCTOAHWN. [pK 3TOM akTMBHO MCNOABL3YETCA TENMO, KOTOPOEe 0bpasyeT-
CS NPV OKUCUTENBHbBIX PeaKLMsX.

MupomeTannypruyeckue
npoueccsl

MeTtannypruiyeckime npoLeccsl, NpoTekaoL e Npy BbICOKMX Temnepatypax. 1o TexHono-
rMYeCKUM NpraHakam BblAENAIOT cneayoue Buas MMpoMeTanyprnyeckix npoLeccos:
00XUr, NNaBka, KOHBEPTUPOBaHME.

[Mnaska

MyupomeTannypruyeckmii Npouecc, NPOBOAUMEINA NpK TemMnepaTypax, o6ecneymBatoLmx
nonHoe pacnnasneHve nepepabartbiBaeMOro Matepuvana.

MNonsemHas pagpaboTka
MECTOPOXAEHUI

COBOKyHHOCTb pa60T Mo BCKPLITUIO, NOAroTOBKE U O4MCTHOWM BbIEMKE MONIE3HOIr0 NcKona-
eMOro.




324 | Hopunbckuii Hukenb | fogoson otuet 2008

MpennonaraemMblil 3anac
MONE3HbIX MCKOMaeMblX

MpepncTtaBnget cobor Ty 4YacTb 3anaca nosesdHbix MCkonaeMblx, A9 KOTOPo 06beM, ypo-
BEHb COAEPXAaHMSA 1 HANMYME NONESHBIX MCKONAeMbIX MOTYT OblTb OUEHEHbBI C HU3KNM YPOB-
HEM LOCTOBEPHOCTU. Hannyme a10ro 3anaca npennofaraercsa NCXOAN U3 reoNormyeckimx
NaHHbIX, 1 KacaTenbHO Hero AenaeTcs NpeanonoxeHre, KOTOpoe He MPOBEPEHO, O reoso-
rM4€CKOM HEMNPEPBLIBHOCTM 1/MNV HEMNPEPBLIBHOCTM YPOBHA COAEPXaHuUs. BbiBOAbI AenaioT-
Csl Ha OCHOBE MHMOPMaLMK, COBPaHHOM COOTBETCTBYIOWMMY METOAAMN B TaKMX MecTax
Kak OOHaxeHWa NOPO/, KaHaBbl, kapbepbl, pa3paboTky U NPOOYPEHHbIE CKBaXWHbI, KOTO-
pas NP1 3TOM OrpaH4eHHa UM SBAAETCH HEACHOMO Ka4eCTBa U HaAeXHOCTH.

Mynbna

CMeChb MEeNKoV3MEeNbYEeHHOr0 NOME3HOIr0 MCKONaeMoro ¢ BOAOW U BOAHbLIM PacTBOPOM.

PasBepgaHHble 3anachl
NMONE3HbIX CKONaemblxX

MpencTtaBndioT coO0M Ty YaCTb 3anaca None3HblX MCKonaeMmblx, 419 KOTOPO 0ObeM, NNoT-
HOCTb, GopMa, GU3NYECKUe XxapakTePUCTUKK, YPOBEHb COAEPXaHMA 1 Hanuyme none3Hblx
NcKonaemblx MOryT OblTb OLEHEHbI C BEICOKMM YPOBHEM AOCTOBEPHOCTU. Hannume atux
3anacoB onpeaensercs Ha 0cHoBe NOAPOOHON U HAAEXHOW MHbOPMAaLLUK, NONYHYEHHOW B
X0[€e reonoropasBeiku, B3atua npob 1 MccneaoBaHnii, kotopasa npy aTom 6bina cobpaHa
COOTBETCTBYIOLIMMM METOAAMM B TakMX MecTax kak 0OHaxeHus Nopo/, KaHaBbl, Kapbephl,
pa3paboTky U NPOCBEPIEHHBIE CKBAXMHbBI. DTN MEeCTa pacnonoxXeHbl 4O0CTaTOYHO 6M3KO
OPYr K APYry ANA NOATBEPXAEHUSA re0N0rnyeckKon HeNPepbIBHOCTY U/UAN HENPEPLIBHOCTH
YPOBHA COAEPXaHWA.

PasyboxnsaHne

3acopeHne NonesHoro nckonaemMoro nNpu ero Ao6bl4e HEeNPOMbILWAEHHBIMU COPpTaMn 1
BMELLaLLIVMY NOPOAaMM, NMPUBOAALLEE K YMEHbLLEHMIO COAEPXaHUS NONE3HOro KOMMNOo-
HeHTa B JOOBLITOM ChipbE MO CPaBHEHWMIO C €r0 UCXOAHbIM CodepxXaHuem. PagyboxurBaHmne
BEOET K YBEANYEHNIO 3aTpaT Ha 40064y 1 TPaHCNOPTMPOBaHWE NOAE3HOr0 MCKONaemMoro,
YXYALWEHMIO TEXHUKO-3KOHOMMYECKMX nokasatenen paboTel oboraTntenbHbix Gabpuk.
YpoBeHb pasdyboxmBaHma 3aBMCUT OT YCNOBWIA 3aneraHna NoAe3Horo MCKonaemoro, npu-
MeHAeMOoro obopyaoBaHua, cuctemM paspaboTkn 1 opraHmsaummn ropHelix paboT. Pasybo-
XvBaHue Npun pazpaboTke PyaHbIX MECTOPOXAEHMN B 61aronpUaTHBIX FOPHO-reoNorniyec-
Kx ycnosusx coctaBnaeT 0o 10%, npu cnoxHom 3aneraHum gocturaet 35-40%.

Pyna

MNprYpoAHOE MUHEPaNBHOE Chipbe, COAepXallee MeTanbl Uu X COeAVHEHVS B KONNYEC-
TBE 1 B BUAE, NPUTOAHOM ANA VX MPOMBILINEHHOr0 MCMOAb30BaHWS.

PyoHuk

FOPHOMPOMBILLINEHHOE NpeanpusaTie nNo o6bYe Py,

PyaHoe Teno

EcTecTBeHHOE CKOMNEHME pyabl, MPUYPOYEHHOE K ONpeaeeHHOMY CTPYKTYPHO-re0noru-
4EeCKOMY 9N1EMEHTY U KOMOWHALIMW TaK/X 9N1EMEHTOB.

CryuwieHne [Mpouecc oTaeneHnd xmaxkon dassl (BoAbl) OT TBEPAON B ANCNEDPCUOHHbBIX CUCTEMAaX (MySb-
ne, CycrneHsun, Konnonae), OCHOBaHHbLI Ha €CTeCTBEHHOM OCaxX/eHUn TBEPObIX YacTu,
non AencTBMEM CUNbBl TAXECTU B OTCTOMHMKAX, CrYCTUTENSAX MW N0, AENCTBUEM LLIEHTPO-
6EXHOM CUbl B TMAPOLUKIOHAX.

Ckun YCTPONCTBO B BMOE aBTOMATVYECKN Pa3rpyXaloLeroca guirka, OBUXYLEroca no xecT-

KM HanpasnatowmMmMm CKMNOBOro nogbemMHuka, npegHasHad4eHHoe And 1paHCrnopTnpoOBKN
MONIE3HbIX NCKOMaeMbIX I NMOPOoabl MO BEPTUKalIbHbIM 1 HAKJNTOHHBIM CTBOJ1aM WaxT, A4
noabema WnxTbl.

CopepxaHne metanna

OTHOLLEHME MacChl MeTana B CyxoM Matepuarne K NosHoM Cyxol Mmacce matepunana, Bbl-
PaxXeHHOEe B MPOLIEHTax U rpaMmmMax Ha TOHHY.

Cynboduapl

CoeanHeHVa MeTannoB C CEPOW.

Cyuwka

YnaneHue Bnarv U3 KoHUeHTpaTa, OCyLeCcTBAIeMOe B cneumnanbHbIX CyLWubHbIX nevax (10
BNAXHOCTU meHee 9%).

DanHWTenH

[MonynpooyKT MeTannyprmi4eckoro npom3BoacTBa, Noflydaemslin Npu KOHBEPTMPOBAHNUN
LWTENHOB. 10 XMMNYECKOMY COCTaBy pa3nmyaloT GanHWTenH MeaHbIn, HUKeNeBsbln 1 Men-
HOHWNKENEBBIN.

dunbTpauya

MPOLECC CHUXEHWSA BNAXHOCTW KOHLEHTPATOB MyTeM [OABWXEHWUA XWAKOCTU WU rasa
CKBOB3b NMOPUCTYIO cpemy.

dnoTtaums

Cnocob oboratleHnsa, 0OCHOBaHHbI Ha M36upaTensHOM NPUAMNaHUU MUHEPabHbBIX Yac-
TWL, B3BELUEHHbLIX B NMy/bMe, K Ny3bipbkam Bo3ayxa. [110X0 cmadmBaemMbie BOA0M 4acTuLbl
MUHEPAaNnoB NPUAMNaloT K Ny3bipbkam BO3[yxa W NOAHUMAIOTCA C HUMM Ha MOBEPXHOCTb
nynbnbl, 06pasys Ha Heil NeHy. XopoLo CMadnBaemble MuHepassl He NPUAMNAINT K Ny3bipb-
Kam v ocTalTCca B nynbne. Takvm 06pa3omM 4oCTuraeTca pa3aeneHne MMHepanos.

XBOCTOXpaHumLie

Komnneke rmapoTexHnyeckix COopyXeHuin Ans npruema 1 xpaHeHns 0Txo408 o6oralleHus
MONE3HbIX CKOMaeMblX — OTBaSIbHbIX XBOCTOB.
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LwnxTa

Cmech matepuranos B ONpeaeneHHon Nponopuun, ncnons3yemMas aas nonyvyeHua tpedy-
EMOro XMMMYECKOro CoCTaBa KOHeYHOro npoaykra. B coctaB METaNNypruyeckon WuxTel
MOIYT BXOAWUTb PYAbl, PYAHBIE KOHUEHTPaThl 1 arnoMepatbl, 060POTHbIE WNakw, Nbiflb U3
YNOBUTENbHbBIX YCTPOWCTB, MeTasbl (FrnaBHbIM 06pas3oM B BUAE oMa).

LLnak

Pacnnas unv TBEpAOe BEUEeCTBO NMEPEMEHHOr0 COCTaBa, MOKPbIBAOUIME MOBEPXHOCTh
XUAKOro NPoAyKTa Npu MeTanayprimyecknx npoueccax (nonyyaemele npu niaske WuxThl,
0TpaboTke pacnnaBAeHHbIX NPOMEXYTOYHBIX MPOAYKTOB U padUHUPOBaHWUM METANNOB) U
COCTOAWME 13 NYCTOM NOpoasl, GIOCOB, 3076l TONANBA, CYNbMOUAOB 1 OKCUAOB METANOB,
NPOAYKTOB B3aMoaeincTauna obpadaTtbiBaeMbix MaTepmranos 1 GyTepoBKY NNaBUIbHLIX ar-
peraTos.

LLinam

[MopolwkoobpasHbi NpoaykT, coaepXalmii 6naropoaHele MeTanbl, Bbinaaanlume B oca-
NOK NpK 9NeKTpoNnse Meamy u opyrux MetTannos.

LTenH

[MTpOMEXyTO4YHBIV MPOAYKT, MPENCTaBAAOLLNN CNINAB CybOUA0B Xenesa v LIBETHbIX MeTan-
I0B MEPEMEHHOr0 XMMmn4eckoro coctara. LLTenH — OCHOBHOWM NPOAYKT, B KOTOPOM akkyMy-
NIVPYIOTCS MMEIOWMECH B Cbipbe 61aropoAHble 1 CONyTCTBYIOWME MeTabl.

SnekTponna

COBOKYMHOCTb MPOLIECCOB 3NEKTPOXMMUYECKUX OKUCNEHN — BOCCTAHOBNEHWA, NPOUC-
XOAALLMX Ha MOrPYXEHHbIX B 31EKTPOMNT 31EKTPOAaXx NpW NPOXOXASHUM 3NeKTPNYECKOTO
TOKa OT BHELWHEro UCTOYHMKA.

ABBPEBUATYPbI U COKPALLLEEHUA

ARM African Rainbow Minerals

AUD Australian dollar — aBcTpanumckuii nonnap

BWP Botswana pula — 60TcBaHckas nyna

CRU Commodities Research Unit — KOHCyNbTaUMOHHAS KOMMNAHWA, Cheumnananpyiouancs Ha
aHanuae pbiHka MeTannos

CUSIP Committee on Uniform Securities Identification Procedures
VOeHTUPUKAUMOHHBIM KOA, KOTOPLIN NpUcBanBaeTcs Bbinyckam UeHHbix bymar B CLUA n
Kanane

DMS Dense Media Separation — TexHonorns o60orauleHns B TaxXebix cpenax

GFMS Gold Fields Mineral Services — KOHCynbTalUMOHHaa KOMNaHWa, cneuyanmanpylolascs Ha
aHanvse pelHKa MeTannos

[I1SI International Iron and Steel Institute
MeXxayHapoaHbIi MIHCTUTYT YePHOW MeTannyprim

I0B International Order Book
Mnowanka JToHAoHCKOW GOHA0BOW OUPXM ANS COBEPLUEHMS TOProBeIX onepau i ¢ Hanbo-
nee NUKBUAHBIMY MHOCTPaHHBIMUY LIEHHBIMK ByMaramm

ISIN International Securities Identification Number
12-3HayHbII OYKBEHHO-UMOPOBOWM KO, OAHO3HAYHO NOAEHTUOULMPYIOLLI LEHHYIO Oymary.
MprcBanBaeTCca HaUMOHaNbHbIMY HYMEDYIOLLMMI areHTCTBamMu

ISO International Organization for Standardization
MexayHapoaHas opraHmnaalnya no craHgapTuannm

LionOre LionOre Mining International Ltd.

Micon Micon International Co Limited.

OTC MARKET Over the Counter Market
BHebupxesol pbiHOK CLLUA

SEC Securities and Exchange Commission
Komuccura CLUA no ueHHbIM Gymaram n bupxam

SEDOL Stock Exchange Daily Official List
VIAeHTUDUIKAUMOHHBIN, 7-3HauHbI OYKBEHHO-LIMMPOBOWM KOA, KOTOPbIN NpucBanBaeTcs BCEM
UeHHbIM Bymaram, obpallalolmnMcs Ha OpraHM3oBaHHOM GOHAOBOM pbiHKe BenvkobputaHim

WBMS World Bureau of Metal Statistics
MexayHapoaHoe 6I0po CTaTUCTUKK N0 MeTannam

"MK [OpHO-MeTannypruyeckas KomnaHng

"MK «Hopunbcknin HUKeNb»

OTkpbITOE akunoHepHoe o6LecTBO «[opHO-MeTanayprudeckas KomnaHmsa «Hopunbcknii
HUKENb»

loynna OTKpbITOE akunmoHepHoe obwecTBO «[opHO-MeTannypruyeckas kKomnaHma «HopunbCckui
HUKENb>» 1N ero AoYepHme KoMmnaHum
K3LM KpacHoapckuii 3aBO/, LBETHBIX MeTaoB
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Konekc JORC ABCTpano-asuaTckuii KOAEKC OLEHKI 3anacoB pyasl 1 MeTannos, pa3dpaboTaHHbIn ABCTpa-
N10-a31aTCKUM UHCTUTYTOM FOPHOro Aena v Metannyprin, ABCTPanunckM MHCTUTYTOM
reonoros v ABCTPanMNCKMM COBETOM MO NONE3HBIM MCKOMAEMbIM

Komnanua OTKpBITOE akUMOHEepHoe 00LLEeCTBO «[OpHO-MeTannypruyeckas KoMmnaHusa <HopuibCKmi
HUKENb»

JINK Jlexansi IMpPOTUHOBLIN KOHUEHTPaT

HOpnnbCKNn HUKENb

OTKpbITOE akumoHepHoe 0bLWwecTBO «[OpHO-MeTannypruyeckas kKoMnaHa «HopunbCckui
HUKENb>» N ero Ao4epHMe KoMnaHum

MMBbB MockoBsckas mexbaHkoBckas BaftoTHas bupxa

MIr MeTannel N1aTMHOBOW rPynMbl, B KOMAIEKCE UK B NI0OOM COYeTaHny NnaTuHbl, nannaams,
pPOANS, PYTEHMS, OCMUS N MPUANS

MC®O MexayHapoaHble cTaHnapTbl GUHAHCOBOM OTHETHOCTH

HOD Hopunbckasa oboratutensHada pabprika

ork OnToBas reHepupyiollas KoMnaHms

OJINK O6oralleHHbI nexanslin MMPPOTUHOBLIN KOHUEHTPaT

OrnbYy CLUA ObuwenpnadHaHHble cTaHaapThl OyxranTepckoro yyera, npuMeHnmMble Ha Tepputopun CLUA

PCBY Poccurckmne ctaHaapThl Oyxrantepckoro yveta

PTC Poccuickaa Toproas cructema

TrK TepputopmnanbHO-reHepmpytoLLaa KoMnaHus

TOD TanHaxckas oboratutensHas Gabpuka

YP® YyacTok pazgenerHna GanHurernHa

OKUB depepanbHas KOMUCCUSA MO PbIHKY LEHHbIX Oymar

PCDP ®epepanbHad cnyxoa no GUHaHCOBbLIM PbIHKaM

4On HacTHOe oxpaHHOoe nNpeanpuaTne

[IPUJTIOXEHUE 4

TABJILLA L1l NEPEBOZA EAVHULL U3MEPEHMS

InnHa Mnowanb Macca
1K™ 0,6214 Munn 1M 10,7639 kB. pyta  1kr 2,2046 ¢pyHTa
1™ 3,2808 ¢pyTa 1 km? 0,3861kB. Mmunu 1 meTpuyeckasd ToHHa 1000 kr
1cm 0,3937 alorma 1ra 2,4710 akpa 1 KOpOTKasd TOHHa 907,18 kr
1 Tponckas yHums 3110351
InnHa Mnowanb Macca
1 mung 1,609344 km 1xB. dpyT  0,09290304 m? 1 OyHT 0,4535924 kr
1oyt 0,3048 wm 1kB. Mung 2,589988 km? ir 8"4%3)“2'/'15075 TPOMCKOM
1 Aonm 2,54 cm 1akp 0,4046873ra






