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OINIUCAHUE N30BPETEHNSA
2420-568790EA/025
CIIOCOB U YCTPOUCTBO JIJISI OGOTAIIIEHUSI MATHETHTA

OBJIACTh TEXHHKH, K KOTOPOM OTHOCUTCS U305PETEHHE

Hacrosimee wu3o0peTeHHe OTHOCHTCS K CIOCOOY W YCTPOWCTBY 1iisi oOoraieHws
MarHeTHTa, U, B YaCTHOCTH, HO HE UCKJFOUUTENIbHO, K CIOCO0Y M YCTPONCTBY [Jisi OOOTaIieHus
MarHeTHTa C YJIYYLIEHHOW PeHTa0eIbHOCTHIO 38 CYET YMEHBLICHUS MOTPeOICHUs] SHEPTUH TIPH
oboraieHul MarHeTuTa B opMy, MOIXOISINYIO ISl MEXKTYHAPOIHBIX TIEPEBO3OK.

YPOBEHb TEXHUKH

N3BecTHa no0bIYa KEJE3HOW PyIbl IJIsl MPOM3BOACTBA cranmu u T.m. JKenesHast pyna
SIBIIIETCSI OMHUM M3 BaYKHEHUIIMX MPOAYKTOB HKCIIOPTa B ABCTPAJIMU, OIHAKO 3asiBUTEIEM ObLia
oOHapyskeHa MpoOJieMa, YTO HEKOTOPbIE TeMATUTOBBIE JKEJIE€3HbIE PYIbl MOTYT ObITH MEHee
NPUBJIEKATETHbHBIMH U UMETh OOJiee HU3KUE ILI€Hbl HAa MEXIYHAPOIHOM PBIHKE M3-3a KadecTBa
JKENIE3HOPYIHOMN MPOMYKIMH U, B Y4CTHOCTH, YUCTOTHI MPOAYKTA B BECOBOM OTHOIIEHHH (TO €CTh
MPOLIEHTHOTO COZIEPIKAHUS 10 MAcCe MPOAYKTA, SBJISIOLIErocsi COOCTBEHHO JKEJIE30M).

XKenesnbie pyabl MPEACTABISIOT COOOM TOPHBIE TOPOIbI 1 MUHEPAJIBI, U3 KOTOPBIX MOKET
OBITH 3KOHOMHUYHBIM 00pa3oM H3BJIEYEHO MeTajinueckoe kene3o. Camo xkene3o OOBIYHO
oOHapyxkuBaroT B Buae marHetuta (Fe;Os, 72,4% Fe), rematuta (Fe O3, 69,9% Fe), reruta
(FeO(OH), 62,9% Fe), mumonuta (FeO(OH)*n(H,0), 55% Fe) unmu cunepura (FeCOs, 48,2 Fe).
XoTs Kene3o SBISETCS YEeTBEPTHIM IO PACIPOCTPAHEHHOCTH 3JIEMEHTOM B 3€MHOU KOpE,
coctaBysis 5%, momaBisironiee OONBIIMHCTBO CBSI3AHO C CHJIMKATaMH WM, peXe, ¢
KkapOOHAaTHBIMU MHUHEpaiaMu. TepMoauHaMuUecKue Oapbepbl sl OTAEIEHUS YUCTOTO JKejie3a OT
STUX MHHEPAJIOB OTPOMHBI M SHEPTOEMKH, M MMO3TOMY BCE€ UCTOUHHUKH JKeje3a, PUMEHseMbIe B
MPOMBIIIJIEHHOCTH, HCIIOIB3yeT OTHOCUTENIbHO PEIKUe MHHEPAJbl OKCHIA Kejie3a, B OCHOBHOM
reMaTHT.

3asiBuTesieM ObLIO OOHAPYIKEHO, YTO KAYE€CTBO MECTOPOKIECHHIA MKEJE3HBIX Py MPSIMOI
nocraBku (DSO) yxyamaercsi mo mMepe MOCTENEHHOrO HCIOJIb30BaHUSI PECYPCOB, MPHYEM 3TO
HHU3KOE KaYeCTBO CTAHOBHUTCSI BAKHBIM (DAaKTOPOM ISl CHYZKEHHSI TPUBIIEKATENILHOCTH U LIeHbI. B
OTJIMYHE OT JTOTO, 3asBUTENIEM OBLIO OOHAPYIKEHO, YTO COPTA MATHETHTOBOIO KOHIIEHTpATa Kak
MpaBWIO conep:kar Ooyee 66% keje3a mo macce, OObBIMHO copep:kar Mano (ocdopa, mano
AIFOMUHUS, MaJIO TUTAHA U MaJio KpEMHE3eMa, ¥ UMEIOT MOBBIIIEHHYIO IIEHY, KOTOPYK TOTOBBI
3amnatuTh nmokymnarend. OQHAKO CylecTByeT mpobjiemMa B TOM, YTO OOOraiieHHe MarHeTHUTa
OOBIYHO SIBIISIETCS HEpPEHTAOENbHBbIM, TaK Kak TpeOyeT MHOro SHepruu W BOAbL [IprmMepbl
HACTOSLIEro W300peTeHHsl HampaBJieHbl Ha Co3JaHue crocoba oborameHuss MarHeTHTOBOM
JKEJIE3HOM PY/IbI, HMEIOIIETO YIYUIIEHHYI0 PEHTa0eTbHOCTh 38 CYET MEHBIIETrO UCTOIb30BaAHUS
SHEPTUU W/ VN BOJIBL.

CYHIHOCTD U3OBPETEHUA

CormacHo OZHOMY acCMeKTy HACTOSALIEro HW300peTeHUs Mpeayaraercst Crocod
o0oraiieHusi MarHETUTOBOH »KEJIE3HOW PYAbl, BKJIFOYAIOLINI 3Tan HCIOJIb30BAHUS BaJKOBOTO

npecca Bbicokoro aasneHus (BIIBJI) nist npoOneHust MarHeTura.



IIpennoyTuTeNbHO 3TANl UCTIONB30BAHMS BAJKOBOIO MPECcca BBICOKOTO JABJIEHUS APOOUT
MAarHeTUT OT TIPAaHYJIOMETPUYECKOrO COCTaBa ChbIpbs IO MeHbled wmepe 80 MM 10
IPaHyJIOMETPUYECKOTO COCTaBa ChIpbsd 8 MM. bosee mpeanodTurenbHO, 3Tal MCMHOJIb30BAHUS
BAJIKOBOTO IIPECCA BBICOKOTO AABJIEHHs IPOOUT MAarHeTUT OT I'PAaHYJOMETPUYECKOTrO COCTaBa
coIpbst O MeHblIed mMepe 80 MM, 100% mnpoxoxaenue (Fipp80MM), 10 rpaHyJIOMETpUYECKOTO
cocraBa cbipbsi 8 MM, 100% npoxoxnenue (Fjp8mm).

B cnydae mo MeHblneil Mepe OJZHOrO YaCTHOTO HCIIOJNHEHUS/MOAETM MAIIWHBI, STall
HCIIOJIb30BAHUsl BAJIKOBOIO MPECCa BBICOKOIO JABJIEHUs BKJIIOUAET HCIIOJNIB30BAHHUE BAJIKOBOIO
npecca BBICOKOTO JABJICHHUS C BAJKOM JUaMeTpoM 2.4 M W mupuHOW 2,2 M, paboTaromum ¢
naBnernem 4H/Mm” (4 MITa) 1 CKOpPOCTBIO BpalleHHs Bajka 2,7 M/c.

[IpennoyTuTeNnbHO, CIOCOO AOMOJHHUTENBHO BKJIIOYAET 3TAI UCTIOIB30BAHUS IPOXOTA IS
NOJIyYeHUS] ONHOPOAHOrO TPOAYKTa, U JTall HCHOJb30BaHMUS OJIOKA CYXOH MAarHUTHOM
cenapaunuu (DMS) mns ynaneHuss HEeMarHUTHBIX MaTepUajioB. boyee mpenmodTutenbHO, 00K
CyXOH MarHUTHOH cemapaluy HMeeT KOMIIO3UTHBIH OapabaH. B kauecTBe ampTepHATHBBI,
OapabaH MOKeT ObITh M3TOTOBJIEH M3 APYTHX MATEPHAJIOB, TAKHX KaK YIJIEPOAHOE BOJOKHO WJIH
KeBJIap.

[IpenmouTuTenbHO, COCOO MOMONHUTENBHO BKIIOYAET HTAIl MPOXOXKIEHHS YaCTHI] uepes3
BO3AYIIHBIA KJIACCU(PHUKATOP, KOTOPBI OTAEISIET MEJKHE YaCTHIIBI, KOTOpPbIE IOAAIT B
IbIJIEYJIOBUTENb C TKAHEBBIMU (PHIIBTPAMH, OT KPYMHBIX YACTHI, KOTOpPbIE CHOBA IMOJAIOT B
JOTIOJTHUTENIbHBIN BaJIKOBBIHM MPECC BHICOKOTO JABJIEHUS AJIA U3MeNbYeHMsl 4acTull oT Fjpp6-8Mm
10 Pgp60-100MKmMm.

CornacHo ApyromMy acrekTy HacTOSIIEro M300pPETEHUIO MpeJJiaraeTcsi yCTPOUCTBO I
oOoraieHnsi MarHeTUTOBOW >KEJIe3HON pyzbl, BKIOUaromiee B cebs OMOK CyxolW MarHUTHOM
cenapaiu (DMS), umerommii koMnosuTHeIl Oapaban, mnpuueM OJOK CyXOH MarHMTHOH
cernapaluy BbIIOJHEH ¢ BO3MOXXHOCTBIO yaJIeH!s HEMarHUTHBIX MaTepUaJIOB.

[IpennoyTuTebHO, YCTPOWCTBO [Jisi OOOTalleHHuss MArHETUTOBOW JKEJIE3HOH pyIbl
BKJIFOYAeT B ce0si BaJKOBBIN mpecc Bbicokoro nasienusi (BIIBJ]) nist npoOnenuss mMarHerwra.
Bonee mnpenmodTuTesbHO, YCTPOHCTBO s OOOTAIeHHMs] MAarHETHTOBOH JKEJE3HOU pPyIbl
BKJIFOYAET B Ce0sl CyXOH IPOXOT JJIsi OTAENEHHs MOAPELIETHOTO MPOAYKTA OT HAIPELIETHOTO
MIPOAYKTA, KOTOPBII CHOBA PELIUPKYJIUPYETCS Yepe3 BATIKOBBIN ITPECC BBICOKOTO JABJIEHUS.

Eme Oonee mpeanodYTHTENBbHO, YCTPOMCTBO AUl OOOTAIeHUsT MAarHETUTOBOH JKEJIE3HOU
pyAbl BKJIFOYAET B ceOsl TOTOJHUTENbHBIA BAJKOBBIA Npecc BbicOKoro namieHus: (BIIB) mis
U3MeJNIbYeHUsT 4acThUll OT Fjp06-8MM m0 Pgp60-100MkM W BO3AYIIHBIN KiIacCU(PUKATOP IS
OTAENIEHHUsI MaTepuaia, KOTOPbIH JOJDKeH ObITh W3BJIEUEH U3 MaTepualia, KOTOPbIA JOJDKEH OBITh
MOZIaH CHOBA B JAONOJHUTENbHBIM BAJKOBBIA MPECC BBICOKOIO AABJIEHUS JJIs1 JOMOJHUTENBHOTO
WU3MEJIbYEHUS.

CornacHo Opyromy acrekTy HACTOSALIEro M300pEeTEeHUs! Mpeaiaraercs yCTPOHCTBO IS
o0orameHnsi MarHETUTOBOM JKEJE3HOH pyzbl, BKJIIOUarollee B ceOs MEepBbI BAJKOBBINA Ipecc
BBICOKOTO JIaBJICHMs MJIsi IpOOJIEHHs] MAarHeTHTa, CYyXOW TPOXOT I CEeNEKTUBHOW MOAayvu

MarepHaia CHOBA B IEPBBIH BAJIKOBBIN MPECC BBICOKOTO JABJIEHUs, BO3AYIIHbIN KIacCUPUKATOD



IJIs1 CeJIEKTMBHOM NMOAAYM KPYNMHOrO MaTepuaja CHOBA BO BTOPOM BAJKOBBIM NMPECC BBICOKOTO
JABJICHUs], BTOPON BAaJKOBBIM MPECC BBICOKOTO NABJICHUs AJIs1 JONOJHUTEIBHOIO HU3MEbYEHUs
MAarHeTHTa, BO3BPAILAOIINHA MaTeprall B BO3AYLIHBIN Ki1acCUPHUKATOp, U OJOK CyXOH MarHUTHOM
cernapauuu (DMS) s ynaneHuss HEMarHUTHBIX MAaTEPUANIOB, IIPU 3TOM OJIOK CYyXOil MarHUTHOM
cenapanuy pacroyiOKEH CHAPYXKU OT JBYX 3aMKHYTBIX KOHTYPOB, CBS3aHHBIX C IIEPBbIM H
BTOPBIM BAJIKOBBIMHU IIPECCAMU BBICOKOT'O NABJICHUS.

Takke packpbIBaeTcsi yCTPOWCTBO It OOOTalleHHWs MAarHETUTOBOW JKENe3HOW pYIb,
BKJIFOHaroee B ceOsi BEPXHUI MO MOTOKY LIMKJIOH U MEJbHHULY U U3MEJIbUEHHs YaCTHULl, MPH
5TOM BEpPXHUH MO TMOTOKY LMKJIOH BBIIOJHEH C BO3MOXHOCTBIO paboTaTh B KayecTBE
pa3znenuTeNns MyTeM OTBEACHHUS BEPXHEro MPOAYKTA BEPXHEro MO MOTOKY IHKJIOHA B 00XOx
MEJIbHULIBI U NTOAA4YH HIKHETO MPOAYKTA BEPXHETO MO MOTOKY LIUKJIOHA B MEJIbHULLY.

[TpennoyTuTeNbHO, MEJTBHHUIIA MPENCTABIAET COOOH MENBbHUITY BBICOKOH MHTEHCHUBHOCTH
(HIGmill).

[IpenmovyTuTeIbHO, METBHULIA PACIIONOKEHA B YCTPOHCTBE O€3 Kakoro-ando oOpaTHOro
MYTU B MEJIbHULLY.

B onHOll ¢opMe LUKIIOH BBITOJHEH ¢ BO3MOXKHOCTBIO OTBOAWUTH MPUOIU3UTENBHO 25%
MaTepuaja B 00XO METbHHUIIBI.

IIpenmodturensHO, LMKJIOH  BBIIOJHEH €  BO3MOXKHOCTBIO  OTBOAMTH  TOHKO
U3MEJbYEHHBIN MaTepual B 00XO MEJbHULIBI JIs TPENOTBPAILEHHUS H30bITOUHOTO U3METbUEHHS
MaTepHaa ChbIpbsl U TEM CAMbIM YMEHBIIEHUs O0ILIEero noTpedaeHnst SHEPIUU MEJTbHHLIBL.

B mpennoururensHOil opMe MeNnbHUIIA BBINOJIHEHA C BO3MOXKHOCTBIO paldoTaTh B
pe’KUMe M3MENbUYEHHUs] CO CPAaBHUTEIbHO HU3KUM MOTPEOJIEHUEM SHEPTUH, MPH 3TOM CIIOXKHBIE
YaCTULbI HMMEKOT BO3MOXKHOCTb MPOXOAUTb 4YEpe3 HE3aMKHYTBII KOHTYp C pa3sMepoM
U3MENbUeHHs] BBIIIE ILIEIEeBOro AJsi OOOraleHus W/WIM YAAJeHUs Ha TMOCIEAYIOIIMX 3Tarax
oborameHus.

[IpennoyTUTeNbHO, YCTPOMCTBO BKIFOYAET B Ce0S HMKHUN MO MOTOKY CTYCTHTENb IS
yAaJIeHHs LjamMa, PYU 3TOM MaTepuall B HUKHHUN MO MOTOKY CTYCTUTENb IS YAAJICHUs Ljama
MOJAIOT M3 MENBbHUIIBI U M3 BEPXHEro IpPOAYKTAa BEPXHEro IO NOTOKY LUKJIOHA. bonee
NPEANOYTUTENBHO, HIKHMM MO NOTOKY CrYCTHTENb I YAAJIEHUs LUlaMa BBIIOJHEH C
BO3MO’KHOCTBIO YJAJIATh LIJIAM U3 MaTepuana U3 MEJbHULBI U U3 BEPXHEro NPOAYKTa BEPXHETO
IO MOTOKY IMKJIOHA CO CKOPOCTBIO BCIUIBIBAHHS, OOECIEUMBANOIIEH yHalieHHe KpeMHe3eMa M
HEMAarHUTHBIX MaTE€PHAJIOB.

IIpennodTuTenbHO, HUKHUMN MO MOTOKY CIYCTUTENb AJIsl YAAJIEHHUs 1JIAMA BBINOJHEH C
BO3MO>KHOCTBIO YJAJISATh LJIAM U3 MaTepHana U3 MEJbHULBI U U3 BEPXHEro MPOAYKTa BEPXHErO
IO MOTOKY IMKJIOHA CO CKOPOCTBIO BCIUIBIBAHHS, OOECIEUMBANOLIEH yHaleHHe KpeMHe3eMa U
HEMAarHUTHBIX MaTE€PUAJIOB C OTHOCHUTEJIBHO HU3KMMHU NOTEPSAMHM MAarHUTHOIO MaTepuaia Io
CPaBHEHUIO C MOTepen o Macce. bonee npeanoYTuTeNnbHO, HUPKHANM IO IOTOKY CTYCTUTENb IJIs
yAAJIEHHs] J1aMa BBITIOJIHEH ¢ BO3MOXKHOCTBIO yAAJIATh LUIaM W3 MaTepuasia U3 MEJIbHULBI U U3
BEPXHETO MPOJYKTa BEPXHETO IO MOTOKY LIMKJIOHA C BBICOKOW CKOPOCTBIO BCIUTbIBaHMS 8-10 M/4

AJisL YAAJIEHUA KPEMHE3EMa U HEMAIrHUTHBIX MATCPUAJIOB C OTHOCUTCJIbHO HU3KUMH IMOTCPIMU



MAarHUTHOTO MaTepualla Mo CPaBHEHUIO ¢ MOTEPEN MO Macce.

IIpennodTuTenbHO, HUKHUN MO MOTOKY CTyCTHUTENb Ul YOAJEHUs LJIaMa BBINOJHEH
TaKUM O0pa3oM, YTO BEPXHUH MPOAYKT M3 HIKHErO MO MOTOKY CTYCTUTENs AN YAAJEeHUS
11amMa OTBOJAUTCSI B XBOCTOXPAHWINILLE, & HUKHUN MPOAYKT U3 HUXKHETO IO MOTOKY CI'yCTUTE
11 yOAJeHHsI [1amMa IOaeTcst 1Jis AalibHeHIero o0oraieHus.

[IpennoyTuTeNnbHO, yCTPOUCTBO BKIIKOYAET B Ce€0sl MATHUTHBIN CEMapaTop, BbITOJIHEHHbIH
C BO3MOKHOCTBIO ITOJ1aBaTh MarHUTHBIN MaTepuaj B LUKJIOH NMPOAYKTa MATHUTHON Cenapalyy u
OTBOAUTb HEMArHUTHBIN MaTepUall B XBOCTOXpaHWINILE. bojee npeanoYTuTeNnbHO, YIIOMSAHY ThIN
MarHUTHBIHN cenapaTop o0ecreynBaeT MOKPYIO MATHUTHYIO CETapariuo.

Takke packpbIBaeTCs YCTPOWCTBO Hjisi OOOTameHHs MarHETUTOBOW JKENEe3HOW PYIbI,
BKJIFOUatomee B ceOs MENbHULY sl HM3MENbUEHUs YacTULl PyIAbl, NPU 3TOM MeEJbHUIA
NpEeACTaBIsIeT COOOH BEPTUKAIBHYIO OameHHyro MeabHUIy (VSM).

B mpennoururensHOi opme BTOPOI KOHTYp H3MeNbHaeT OoJiee CIOXKHBIA MaTepua,
KOTOPBIN MPOLIEN Yepe3 MEepBbIi KOHTYP MeNbHULBL 1IpOoayKT MenpHULIBI U3 EPBOrO KOHTYpa
MEJIbHUIIBl JIOTIOJTHUTEIBHO 00palaThIBAOT Al YOAJICHHUS HEMAarHWUTHBIX MaTepuasoB (C
UCIIOJIb30BAHUEM CIyCTUTENEeH JIJs yAAJIeHHWs LIaMa W MAarHuTHBIX CENapaToOpoOB TOHKOU
cerapanuu), Mpu ’TOM MOTOK MArHUTHOTO KOHIIEHTPATAa JOTOJHUTENBHO Pa3eNsoT MO pa3Mepy
C UCIOJNb30BAaHMEM LUKIOHOB (U1 VyAQJeHHs MEJKHUX YacTHI) U BBICOKOYACTOTHBIX
HU3KOAMIUIUTYIHBIX BHOPALIMOHHBIX T'POXOTOB, IMpPH 3TOM IIOTOK HAIPEUIETHOrO MpPOAYKTA
BBICOKOYACTOTHOTO HM3KOAMIUIUTYAHOTO BHOPALIMOHHOTO I'POXOTa CIYXKHT B Ka4eCTBE CHIPbS
CUCTEMBI HE3aMKHYTOIO KOHTYPa MEJIbHULIbI BTOPOU CTYIEHU.

bonee mpennodTUTENbHO, XOTSA CHUCTEMA HE3aMKHYTOrO KOHTYPAa MEJIbHHLIBI BTOPOU
cTyneHn paboTaer B peXHMe H3MeNbueHHs C 0ojiee BBICOKHM MOTpPeOJIeHHMEeM >HEPruH, 4eM
KOHTYp TEpBOHM CTYNEHHU, ChIpb€ KOHTYpa BTOPOHM CTYIEHH COCTaBisieT Tosnbko 12-18% or
IIOTOKA CBhIPbsi KOHTYpa MENIbHHLIBI MEepBOH CTYNEHH, TeM CaMblM MHHUMH3HPYS oOliee
notpediieHne SHEePruu MEJbHHIBI 33 CYET W3MEJbUEHUs TOJbKO Oojiee KpymHOro u Oosee
CJIOJKHOTO MaTepuaia ¢ 60j1ee HU3KUM PacxOIOM.

Takke packpbIBaeTCs YCTPOWCTBO Hjisi OOOTameHHs MarHETUTOBOW JKENEe3HOW PYIBI,
BKJIFOUaromee B ce0s LMKJIOH TPONYKTa MArHUTHOM Cemaparyy, BBIIOJHEHHBIH C
BO3MOKHOCTBIO TIO/IaBaTh HIDKHUHM MPOAYKT B BBICOKOYACTOTHBIN BHOPALIMOHHBIA T'POXOT U
BEPXHUHN NpOAYKT B HHkHUM 110 noToky CCD crycrurens Ans yaaneHus LuiaMa.

Takke pacKpbIBaeTCs YCTPOHCTBO MJisi OOOTameHHs: MarHeTUTOBOW JKENEe3HOW PYHBI,
BKJIFOUaromee B ceOs TIPOXOT, BBINNOJHEHHBIH C BO3MOXKHOCTBIO TMOJAaBAaTh HaJPEIIeTHBIN
NPOAYKT B MEJBHHIy [JOWU3MEJIbYEHHUs U MOAPEINECTHbIH MNPOAYKT B  CTyCTUTENb
BBICOKOKaY€CTBEHHOIO KOHLIEHTPATA.

IIpennodTuTensHO, CryCTUTENb BBICOKOKAYECTBEHHOIO KOHLIEHTpPAaTa BBINOJIHEH C
BO3MOKHOCTBIO OTBOJIUTH BEPXHUI MPOAYKT B XBOCTOXPAHWINIIE U [TOaBaTh HUKHUI IPOAYKT
B pes3epByap cCbipbs (QuubTpa. bomee mnpennodyTHTENbHO, BECh MaTepHal W3  MENbHHIIBI
JOM3MEJIbYEHUs TOAAKT B MATHUTHBIN CENapaTop, KOTOPbIM OTBOAUT HEMAarHUTHBIM MaTEpHUall B

XBOCTOXPAHWJIMIIE U MOAAeT MarHUTHBIN MaTtepuai B onuH uinu 6onee CCD crycrureneii s



yZAaJieHus 11ama.

B mnpenmourturensHOil dopme, omuH WM Ooyiee CTyCTUTENeH ISl yOaleHHs Injama
BBINIOJIHEHB! C BO3MO>KHOCTBIO OTBOJUTH BEPXHUI MPOAYKT B XBOCTOXPAaHUJIMILE U IOAaBATh
HIDKHUH POAYKT B pe3epByap chipbs puibTpa. bonee nmpeanodrurenbHO, yCTPONHCTBO BKITFOUAET
B ceOsl LIMKJIOHHBIH CernapaTop, BBINOJHEHHBIH ¢ BO3MOKHOCTBIO NOJaBaTh BEPXHHUM MPOIYKT B
YIIOMSIHYTBI€ OZTUH MM OoJiee CryCTUTENeH I yIaleHHs IlaMa U MOJaBaTh HYDKHUH MPOAYKT
B VIHOMSIHYTBIH TpoXOT aisi rpoxodeHus. Eme Oonee NpennoyTUTENBHO, YCTPONHCTBO
o0ecrieynBaeT KOHTYp TOBBIMIEHHsSI Ka4eCTBa MPOAYKTA, C MOMOIIBI0 KOTOPOrO MPOLIEHTHOE
COZIepKAHUE JKejle3a MO Macce MOXKET ObITh YBEJUYEHO, 4TOObI O0ECHeYuTh ONpEeAeSICHHOE
Ka4yecTBO.

[IpennoyTHTeNbHO, YCTPOHCTBO 0OECIIeUnBAET KOHTYP MOBBIMIEHUS KAUYeCTBAa MPOAYKTA,
C TIOMOIIBKD KOTOPOTO MPOLEHTHOE CONEP’KaHHE JKeje3a IO Macce MOXKET OBITh YBEIHUYEHO,
9TOOBI 0OeCneYnTh KauecTBO ¢ conepskanuem skenesa (Fe) mo macce mo menbineit mepe 67%.

B opHoli ¢dopme, crycrurenb BBICOKOKAYECTBEHHOIO KOHLEHTPAaTa BBIMIOJIHEH C
BO3MOYKHOCTBIO 00€CIEUNTh BBICOKOKAYECTBEHHBI MArHETUTOBBIA MPONYKT, Hampumep 25%
BCETO MPOAYKTa ¢ copepskanneM Fe mo meHbineii mepe 68%.

IIpennmoyturenbHO, KOHTYp TOBBILIEHUS  KadecTBa NPOAYKTa MHUHUMH3UPYET
JOTIOTHUTEIPHOE U3MeNbUeHUe 3a cueT 00paboTku Toybko 15-20% marepuana, monaBaeMoro B
LIUKJIOH TMPOJYKTa MarHUTHOH cenapanuy, U 00eCeunBaeT, YTO KOHEUHbIH KOHLIEHTPAT UMEET
Pog45MKM (TpoxOT), JOCTUTas LIEJIEBOTO CONEpsKaHMs Mo MeHbliel mepe 67% Fe u menbine 6%
S10;.

Taxke packpeiBaeTcs crocod 00€3BOXKHMBAHUS MArHeTHTa, BKJIOYAIOIIMNA  3Tam
U3BJICUEHUsT BOABl W3 MAarHeTHTa 3a CYE€T MAarHeTHu3Ma MAarHeTuTa, ¢ IMOMOLIBK) KOTOpPOTrO
MarHeTUT CTSATUBAECTCA BMECTE€ IOA MACHCTBUEM MArHUTHOIO MPUTSDKEHMs, TE€M CaMbIM
BBbIIaBJINBAsl BOAY HAPYKy OT MarHeTUTa.

[IpennoyTuTeNnbHO, CMOCOO BKJOYAET 3TAN HMCIOJB30BAaHMS MAarHUTHOro OapabaHa,
9YTOOBI 3aCTABUTh MArHETHUT CTATMBATHCS B HANpaBjieHUH OapabaHa, TEM CaMbIM BBITECHSSI BOIY
u3 MarHeturta. boyee mpenmodtutenbHO, OapabaH BBIMOJHEH TAaKUM OOpa3OM, UTO MaTepual
MarHeTHTa OTAEJSIETCS OT MAarHUTHOro Oapa®aHa mMON MAEHCTBHEM CHJIBI TSDKECTH IOCTe
BbITECHEHUs1 BOAbL Eime Oojiee MNPEANOYTHUTENbHO, MArHeTHUT MOAAIOT BJOJIb JIEGHTOYHOT'O
($unbTpa, KOTOPBIHA MO3BOJSIET BOJIE MAaTh BHU3 OT MArHETHTA U Yepe3 JIEHTOYHbIN QUIbTp.

Taxke packpbIBaeTCsi yCTPOHCTBO U1l O0E3BOKIBAHUS MATHETUTA, BKIIFOYANOIIEE B CeOsI
MarHuTHbIN OapalaH, BBITIOJHEHHBIH C BO3MOXXHOCTBEO 3aCTaBUTh MArHETUT CTATHUBATHCS B
HarpasJieHuH OapabaHa, TeM CaMbIM BBITECHSISI BOJY U3 MarHeTHTA.

IIpennoyTuTeNnbHO, YCTPOMCTBO BKIIIOYAET B Ce0sl TPAHCIIOPTEPHBIN JIEHTOYHBIN (QUIIBTD,
BBITOJIHEHHBII TakUM 00pa3oM, 4YTO MAarHeTUT, TPAHCIIOPTHPYEMBIH BIONb BEpPXHEH
MOBEPXHOCTH JIEHTOYHOTrO (PriibTpa, OyAET CTATMBATLCSA B HAIPABICHUU BHU3 IOJ NEHCTBHEM
MAarHUTHOTO TPUTSDKEHUs] BHYTPU MAarHeTHTa TakUM OOpa3oM, YTO BOJAA BBITECHSETCS U3
MarHeTHTa 1 CTEKaeT Yepe3 TPAHCIIOPTEPHBIH JIEHTOUHBIN QHIBTP.

bonee mnpenmnodTuTENbHO, YCTPOMCTBO BBINOJIHEHO € BO3MOXKHOCTBIO JIOCTHIKEHUS



L[EJIEBOTO CONIEP KaHUs BJIard MeHbIe win pasHoro 10% mac./mac.

CornacHo Opyromy acrekTy HACTOSLIEro M300pEeTEeHUs MPeaiaraercs yCTPOHCTBO IS
o0oraieHnsi MarHETUTOBOM JKEJIEe3HOH pyzbl, BKJIIOUarollee B ceOs MEepBbI BAJKOBBINA Ipecc
BbIcokoro aasnenus (BIIBI) nns npoOneHHs MarHETUTOBOM JKENE3HOW pynAbl HA YaCTHLbL, U
BTOPOH BaJIKOBBIN npecc BbicOkoro nasinenus (BIIBJI) mis n3menbueHus 4acTuil.

[IpeamouTHTeNnbHO, TEPBBIA  BAJKOBBI  NPECC  BBICOKOTO  JABJIEHUS  JPOOUT
MarHeTUTOBYIO JKEJIE3HYIO PyAY OT IPaHyJIOMETPUUYECKOrO COCTaBa ChIPbsl O MeHbIIEH Mepe 80
myM, 100% mnpoxoxnaenue (Fipo80MM), 10O rpaHyIOMETpHYECKOro coctaBa Cbipbsi 8 MM, 100%
npoxokaerue (Fgp8mm).

B mpennoururenbHO# (opme, BTOPOW BAJIKOBBIH MPECC BBICOKOTO NABJICHUS APOOUT
YacTULIBI OT TPaHyJIOMETPUYECKOTO COCTaBa Cbipbsi MO MeHbliel Mepe 80 mm, 100%
npoxokaerne (Fipo80mMm), 1o rpanyioMeTprueckoro cocraBa cbipbsi 8 MM, 100% npoxokaeHue
(Fr008Mm).

CormacHO JApyroMy acmeKkTy HAcTOSINErOo M300peTeHHs MpeIIaraercs Crocod
o0orameHns MAarHETUTOBOTO PYIHOTO Tejla ¢ HU3KUM COZEP’KaHHEM BJIATU C UCIIOJNb30BAHUEM
naByxcrynenyaroro koHtypa BIIBJI, kotopseiii obecrieunBaeT BO3MOKHOCTb ONTHMHU3UPOBATH
BIIB/ s pabotsl ¢ BepxHUM pasMepoM 80 MM auns mony4deHust nponaykra Pgo8OMKM, 4ToObI
YMEHBLINTb NOTPeOIEHNE SHEPTHH.

IIpennouturensHo, nepseiii koHTYp BIIBJl mpexncraisier coOoi 3aMKHYTBIH KOHTYpP €
CPOXOTOM, u BTOPOU KOHTYP BIIB/I 3aMKHYT CUCTEMOH BO3/yLUHbIN
KJIACCU(PUKATOP/TIbUIEYJIOBUTEIb C TKAHEBBIMU (DUITBTPAMHU.

bonee mnpeanodyTuTEnbHO, Ba KOHTypa pas3AeeHbl CyXOW MAarHUTHOM cenapanuen,
9TOOBI YAAJIUTh HEMAarHUTHBIE OTXO/BI IIEpeNl BTOPbIM KOHTYPOM, TEM CaMbIM YMEHbINAsl PacXOJ
U IONOJIHUTENbHOE U3MeNIbYeHNe [Tl BTOporo konTypa BIIB/I.

CornacHO pyroMy acrekTy HacTOAIIEero M300pEeTeHHs MpPEeAaraeTcsi yCTpOHCTBO AJIS
o0oraieHus MarHeTUTOBOM JKEJIE3HOM PYJIbl, BKJIIOUArOIee B ce0sl BEPXHUI MO MOTOKY LIHKJIOH
U MEJBHULY AJIsI U3MEJbYEHHUsl 4YacCTHULl, NPU 3TOM BEPXHMUM MO MOTOKY LMKJIOH BBIMNOJHEH C
BO3MOXKHOCTBIO Pa0OTaTh B KAauyeCTBE pa3fesUTeNsl MyTeM OTBEIAEHHs MaTepHuaja B BEPXHEM
NPOAYKTE BEPXHErO MO MOTOKY LUKJIOHA B OOXOJ MENbHUIIBI U MONAYH MaTepuasia B HIKHEM
NPOAYKTE BEPXHETO IO MOTOKY LUKJIOHA B MEJIbHULLY, U MTPH STOM YCTPOHCTBO BKIIFOYAET B CeOs
MArHUTHBIA CEMapaTop, BBINOJHEHHBI C BO3MOXHOCTBIKO) IOJAaBaTh MArHUTHBI MaTepuasl B
YIOMSIHYTBIA BEpXHUH MO MOTOKY LIMKJIOH U OTBOAWTH HEMArHUTHBIN MaTepHal.

IIpennodTuTensHO, MArHUTHBIM CENapaTop BBITOJIHEH C BO3MOXKHOCTBIO OTBOJUTH
HEMAarHUTHBIN MaTepUaj B XBOCTOXPAHWINLIE.

CornacHo npyromMy acrmekTy HACTOSIIIEro H300peTeHus pesiaraeTcsi yCTpoHCTBO, KOraa
UCTIONB3YETCs IUIs1 OOOTAIeHUs] MATHETUTOBON JKEJIE3HOH Py/bl, IPUYEM YCTPOHCTBO BKIIIOYAET
B ce0s IPOXOT, BBINOJHEHHBINH ¢ BO3MOXHOCTBIO MOJABATh HAJPELIETHBIH MPOAYKT B MEJIbHULYY
JOU3MEJIbYEHUS] U MOAPEIIETHBIN MPOAYKT B CTYCTUTEIb BBICOKOKAYECTBEHHOIO KOHLIEHTpaTa, U
BKJIFOUAeT B ce0s cucreMy crycrurens npotuBorouHoi aekantauuu (CCD) nns moBwleHUs

Ka4yecTBa MPOAYKTA.



[IpenmoyTuTenbHO, YCTPOHCTBO 0OECIIeunBaeT KOHTYP MOBBIIIEHHUS] Ka4eCTBa MPOAYKTA,
C TIOMOINBIO KOTOPOTO COHEpKaHHE jKejie3a MO Macce MOXKET OBbITb YBEJIUYEeHO, YTOOBI
obecrieunTh KauecTBO ¢ cozaepykanueMm sxene3a (Fe) mo macce mo mensineil mepe 67% wu3
CBIPBEBBIX ITOTOKOB MarHeTUTa ¢ o0muM coaep:kanuem Fe mo macce 64-65% ¢ MUHMMaIbHOMN
norepeii Mo Macce 3a cueT yAajleHus Huiama (LMKJIOH MPOAYKTa MAarHUTHOMN cenapaluu) nepen
JanbHEHIel ruapocenapanyei, 1 3a cueT OrpaHUYeHHs ColepKaHus 1o macce <2% marepuana
pasmepoM +45 MKM B MOTOKE KOHEYHOIO NMPOAYKTa C UCHOJb30BaHHEM rpoxoroB Derrick, 3a
KOTOPBIMH CJIEAYIOT MEJbHUIbI JOU3MENbYEHUs] U MarHUTHbIE Cernaparopbl ISl OrpPaHUYECHHUS
MOTEPHU N0 MACCe U3-3a HAIPELIETHOIO MPOAYKTA.

CornacHo Jpyromy acmekTy HACTOSALIEro H300peTeHUs] MpEeaaraeTcst YCTPOMCTBO
oQoraieHusi MAarHEeTUTOBOH JKEJIe3HOH pPyIbl, MPUYEM YCTPOWMCTBO BKIIIOYAET B ceOsl TPOXOT,
BBITMIOJTHEHHBIN C BO3MOKHOCTBIO MOJaBaTh HAAPEIIETHBIN MPONYKT B MEJIbHUILY AOU3MEIbYECHMUS
U TOApPEUIETHbI MPOAYKT B CrYCTUTENb BbICOKOKAUYECTBEHHOIO KOHLIEHTpaTa, MpUYeM
YCTPOWCTBO BKJIOYAET B CE€0sl CHUCTEMY CryCTHTENsl NMpoTuBOTO4YHOH aekantanmu (CCD) ms
MOBBILIEHHs] KaueCTBa MPOAYKTA.

[IpenmovyTuTeIpHO, YCTPOUCTBO BKJIIOYAET B CeOsl IMKJIOHHBIN CENapaTop, BHIMOTHEHHBIH
C BO3MOXKXHOCTBIO TIOHAaBaTh BEPXHUN MponykT B oauH win Oojee CCD crycrutened ms
yhajleHusl 1UlaMa U TOAaBaThb HWXKHUM IPOAYKT B YIOMSIHYTBIM TIPOXOT Ui I'POXOUYEHHS,
NpUYeM YCTPOHCTBO Takke BKIKOYAeT B Ce0sf KOHTYpP IOBBIIEHHUS KadecTBa MPOAYKTA,
MUHUMU3HUPYIOIINN JONOJHUTENBHOE HW3MeNbYeHne 3a cder oOpaboTku Todbpko 15-20%
Marepuaia, IOaBaeMOro B IIMKJIOHHBIN cernapaTtop, M OOeCIedYMBAIOIUN, YTO KOHEUHBIH
KOHLIEHTPAT UMeeT Pog45MKM (rpoxoT), JOCTUTAsI LIENEeBOTO COEPKaHMs 110 MeHblIel Mepe 67%
Fe u menbine 6% SiO,.

CornacHO JApyromMy acmeKkTy HAcTOsIIero M300peTeHHs Mpeiaraercs Ccrocod
00€3BOJKMBAHUS MEJIKO3EPHUCTOrO MArHETUTOBOTO KoHLeHTpaTa (PSOL<45 MM, u B yacTHOCTH
P8OL cocraBisier 25 MKM - 35 MKM) 10 conepskanus Bnard <10% mac./mMac., ¢ UCTIOJb30BaHUEM
OMUCAHHOTO BBIIE YCTPOHCTBA Jisi OOE3BOKMBAHUS MArHETHTA, MPH 5TOM OOE3BOKEHHBIH
MarHeTHT BBITPYXKAIOT ¢ OapabaHa M JOMOJHUTEIHHO OO0E3BOKHBAIOT C HCIOJIb30BAHUEM
TPAHCMIOPTEPHOTO JICHTOYHOrO (DUJBTPA, BBIMOJIHEHHOTO TaKUM O0pa3oM, YTO MAarHeTHT,
TPAHCTIOPTHPYEMBIH BIOJIb BEPXHEH MOBEPXHOCTH JIEHTOUHOTO (QHIIbTPa, OYIET CTSATUBATHCS B
HanpaBlIeHUU BHU3 IMOJ JAEHCTBMEM MArHUTHOIO NPUTSDKEHUS BHYTPH MarHeTUTa TaKUM
o0pa3oM, 4YTO BOJA JOTOJHUTENBHO BBITECHSETCSI W3 MarHeTUTa W CTEKAaeT uepes
TPAHCIIOPTEPHBIH JIEHTOUHBIH (QUITBTP.

KPATKOE OIMCAHUE YEPTEXEU

[IpennoyTUTeNbHBIA BapUAHT OCYINECTBICHUS M300peTeHHst OyAeT ONMUCaH B KAa4eCTBE
HEOTPaHUYMBAIOLIETr0 MPUMeEpPa CO CChUIKON Ha MpujlaraéMble YepTekH, HA KOTOPBIX:

@ur. 1 - obmas TexHojoruueckas cxema «Ctynenn 2», Bkirodast Moxaymu 1-7;

Qur. 2 - wumroctpupyer Monynu 1 u 2,

Qur. 3 - wumoctpupyer Monyins 3;

Qur. 4 - wumoctpupyer Monyins 4;



@ur. 5 - wumoctpupyeT Moayb 5, Bkitodas Moaynu SA, 5B u 5C;

Qur. 6 - wumroctpupyer Monyins 6;

Qur. 7 - wumoctpupyer Monyins 7,

@ur. 8 - wumoctpupyer oobeauHeHHsle Monynu 3 u 4;

@ur. 9 - wumocTpupyer odbenuneHHbie Monyiau SA u 5B;

Qur. 9a - WUIIOCTPUPYET AaNbTEPHATHUBHYI) TEXHOJOTHMYECKYI) CXEMy, KOTopas
JOMOJHUTENBHO pacuupsier ¢ur. 9, 4ToObl MOKa3aTh BTOPOH KOHTYP Ui M3MeEJbuYeHUs Oosee
CJIO’KHOTO MaTepHasia, KOTOPbIN MPOLIEN Yepe3 MePBbIil KOHTYP MEJIbHULIBI,

®ur. 10 - unmoctpupyer Monyns 5C; u

@ur. 11-18 - WUTIOCTPUPYIOT aJbTEPHATUBY THIIEpPOAPUIECKON (PUIBTpPAINH, B KOTOPOH
3a 00€3BOKHMBAIOIIMMH MAarHUTHBIMU OapabaHaMu CIEIYIOT JEHTOYHbIE (PUITBTPHI.

ITOAPOBHOE OITMCAHUWE N30BPETEHMA

Ha ¢wur. 1-18 mwumoctpupyercst cmocod U yCTpoHCTBO il 00OTaIleHns] MarHeTUTOBOM
JKeJIe3HON Py/bl B COOTBETCTBUH C MPEATIOYTUTEIbHBIM BAPHAHTOM OCYIIECTBIIEHUS HACTOSIIErO
n300peTeHus.

Ha ¢ur. 1 nmokasana mnonaocteto CtymeHp 2 oOorameHus, ¥ Ha ¢ur. 2 MOKa3aHO
nepBUYHOE ApodyieHne U BropuuHoe Apodnenue B Moayisix 1 u 2. Ha ¢ur. 3 wumroctpupyercs
crioco0 oboralneHns: MarHETUTOBOM KEJe3HON PYJIbl, BKJIFOYAs 3TAIl UCIIOJIb30BAHMS BAJIKOBOTO
npecca 10 Beicokoro naenenusi (BIIBM) mms npobnenust marneruta. Cienyer OTMETUTB, UTO
BAJIKOBBIH npecc 10 BBICOKOTO AAaBJIEHHS MCIIONB3YIOT B PEXKIME TPETUYHOTO APOOJIEHUs, a HE B
peKUMe N3MEIbUEHUS.

B wmmmroctpupyeMoM mnpumMepe 3Tan MCIOJIb30BaHUS BAJIKOBOro mnpecca 10 BBICOKOrO
IaBJIEHUS] APOOUT MArHETUT OT TPAHYJIOMETPUYECKOTO COCTABA ChIPbs IO MeHbIeil Mepe 80 MM
70 TPaHYJOMETPUUYECKOIO COCTaBa ChIpbs 8 MM. bojee npeanouTUTeNnbHO, 3Tan UCHOIb30BaHUS
BAJIKOBOTO IIPeCcCa BBICOKOTO JABJICHHsI JPOOUT MArHeTHT OT I'PaHyJIOMETPHUYECKOrO COCTaBa
chIpbsi IO MeHblIel Mepe 80 mm, 100% mnpoxoxnenue (Fpp80MM), 10 rpaHyJIOMETPUYECKOTO
coctaBa cbipbsi 8 MM, 100% npoxoxaenue (Fipo8mm).

B ciyyae OmHOrO 4YaCTHOTO WCIOJHEHUS/MOAENH MAIIWHBI, 3Tall HCIOJb30BAHMS
BaJIKOBOIO mpecca 10 BBICOKOrO AaBIEHUS] MOKET BKJIIOUATh MCIIONIb30BAHME BAJKOBOIO Ipecca
10 BBICOKOTO HaBJIEHHsI C BaJIKOM IUaMeTpoM 2,4 M U IMUPUHOW 2,2 M, padoTaIUM C
naBnernem 4H/Mm” (4 MITa) 1 CKOPOCTBIO BpalleH s Bajka 2,7 Mm/c.

Crioco® MOXKET IOTOJIHUTENbHO BKJIIOYATh 3TAIl HCIIOJIB30BAHMS CYXOro rpoxora 12 s
TOJyYEHHUs] ONHOPOMHOTO TPOAYKTA, W 3Tal HCMOJNb3oBaHuUs Ojioka 14 cyxoil MarHUTHOH
cemapanuu (DMS) st ynaneHuss HEMAarHWTHBIX MaTepUajioB. bBJOK CyXod MarHUTHOM
cermapanuyd MOXXET MMEThb KOMIIO3UTHBIA OapabaH, 4yTOOBI MCKIIOYHUTH MEPETPEB, BBI3bIBAEMBIIl
BUXPEBBIM TOKOM B CTaJIbHOM OapadaHe.

Obpamasice k ¢ur. 4, crocod MOXKET AOMOJHUTEIBHO BKJFOYATH 3TAIl MPOXOKIACHHS
YacTHUI] Yepe3 BO3AYIIHBIA KiaccUPuKaTop 16, KOTOPBIA OTHENsAeT MEJKHE YacTHULbI, KOTOPbIE
NOJAIOT B MBUICYJOBUTEND 18 ¢ TKaHEBBIMU (PUIBTPAMH, OT KPYITHBIX YaCTHLl, KOTOPbIE CHOBA

MOAAOT B AOMOJIHUTENbHBIN BAJIKOBBIN npecc 20 BBICOKOTO AABJAEHUS AJIs1 U3MEJIbUEHUS YaCTHUL



oT Fi006-8MM 110 Pgo60-100MKM.

CornacHo ApyroMmy acnekTy HpeasiaraeTcst yCTpONUCTBO Al 00OralieHnss MarHeTUTOBOM
JKEJIe3HOM py/ibl, BKIIIOHaro1ee B ce0st 0ok 14 cyxoii MaruuTHO# cenapauuu (DMS), nmerormmii
KOMITO3UTHBIN Oapaban, mnpudeMm Onok 14 cyxoii MarHUTHOHM cemapanyy BBIIOJHEH C
BO3MO>KHOCTBIO yIJIEHUsI HEMAarHUTHBIX MAaTePUAJIOB.

Ha ¢ur. 3 ycrpoiicTBo myis oOoraieHusi MarHeTUTOBOH JKEIe3HOH pyIbl BKIIFOYAET B
ceOs BankoBbli pecc 10 Bricokoro nasnenus (BIIBJI) nist npodnenust maraerura. Y CTpoOHCTBO
s oOOTalleHus] MarHETHTOBOW JKEJIE3HOW PyAbl BKJIIOYaeT B cedst cyxoil rpoxor 12 mns
OTHENIEHUs TMOAPELIETHOrO IMPOAYKTa OT HAAPEIIETHOrO MPOAYKTAa, KOTOPBI CHOBA
PELUPKYJIUPYETCS Uepe3 BaIKOBBIN npecc 10 BBICOKOTO JaBJICHUS.

Ha ¢wur. 4 yctpoiictBo misi oboraiieHuss MarHETUTOBOM SKEJIE3HOW PYIbl BKJIFOYAET B
ceOs1 OMOJNIHUTENbHBIA BaKOBbIH mpecc 20 Bricokoro nasnenusi (BIIBJl) s u3menbueHus
gactull OT Fip06-8MM 10 Pgp60-100MkM u BO3mymHbI Kiaccupukarop 16 mns oTneieHws
Marepuaia, KOTOPBIA IOJUKeH ObITh M3BJICYEH M3 MaTepuaia, KOTOPBIH JOJDKEH OBITh MOJaH
CHOBA B JOMNOJIHUTEJBHBIM BAJIKOBBIM npecc 20 BBICOKOIO NaBJICHMs AJI JONOJHUTEIBHOTO
WU3MENbYEHUS.

Obpammasice k ¢ur. 8, Ha KOTOPOM TOKa3aHbl 0ObeauHeHHBbIe Monynu 3 u 4, corjiacHO
APYroMy acrieKTy IMpejiaraeTcs yCTPOHCTBO Al 0OOraleHs MarHETUTOBOM JKEJIe3HOH pyIbl,
BKJIFOUaromee B ceOs mepBbId BankoBbI mpecc 10 BBICOKOTO maBleHHs sl APOOJIEHUsS
MAarHeTuTa, CyXOU IrpoxoT 12 nuis cenexTHBHOM Mojadu MaTepuasia CHOBA B NEPBBIM BaJIKOBBIN
npecc 10 BBICOKOrO JIaBJIeHHUs, BO3AYIIHbIM Kiaccupukatop 16 sl CeNeKTUBHOW IOAAYH
KPYIIHOIO MaTepuajga CHOBA BO BTOPOH BAJIKOBBIM Mpecc 20 BBICOKOrO JaBJIEHUs, BTOPOU
BaJIKOBBIN Ipecc 20 BBICOKOrO AABJICHUS AJIsl AONOJIHUTENBHOIO U3MEIbYEHUSI MarHeTUTa, IJIs
BO3Bpara oOpaTHO B BO3AYLIHbIA Kiaccudukarop 16, u 6ok 14 cyxoli MarHUTHOHN cemapanuu
(DMS) nnst ynaneHuss HEMAarHUTHBIX MAaTepUaNioB, NMPH 3TOM Onok 14 CyXxoil MarHUTHOM
cenapanuy pacHoyiOKEH CHApyKU OT JABYX 3aMKHYTBIX KOHTYPOB, CBS3aHHBIX C IEPBBIM U
BTOPBIM BAJIKOBBIMHU Ipeccamu 10, 20 BBICOKOTO AaBIEHUS.

Obpammasice k ¢ur. 9, Takke pacKpbIBAETCS YCTPOUCTBO AJIs1 OOOTaIEeHUs] MArHETHTOBON
JKeJe3HOU pyasl B hopme Monyiieit SA u 5B, Bkirovaroniee B ceOsi BEpXHHUI MO MOTOKY LIUKJIOH
22 u MenbHULY 24 11 W3MENbUYEHUs YaCTULl, NMPU 3TOM BEPXHUM MO MOTOKY LUKJIOH 22
BBINTOJIHEH C BO3MOXKHOCTBIO pa0OTaTh B KAUECTBE Pa3AeIHUTENs MyTEM OTBEAEHHs MaTepHalia B
BEPXHEM NPOAYKTE BEPXHErO0 MO IMOTOKY IMKJIOHA 22 B 00XOn MeNbHHLBI 24 W TOna4u
MaTepHuana B HI>KHEM NPOAYKTE BEPXHEro MO NOTOKY LUKJIOHA 22 B MEJbHHULYY 24.

MenbHuia 24 MOXKET TPENCTaBJsATh COOOH MENbHHIY BBICOKOH HHTEHCHUBHOCTH
(HIGmill). MenbHuna 24 MOKeT OBITh PACOJIOKEHA B YCTPOUCTBE O3 KaKoro-Imbo oOpaTHOTO
IyTH B MeNbHULY 24.

B onno#i ¢popme mHKIOH 22 BBINOJHEH C BO3MOXKHOCTBEO OTBOAWUTH HMPUOIU3UTENBHO
25% wmarepuana B o0xon MenbHHULBI 24. [{ukjioH 22 BBINIOJHEH C BO3MOXHOCTBIO OTBOAHTH
TOHKO H3MEJbYEHHbI MaTepual B OOXOA MeJbHMIBI Ui MPENOTBPALleHUs H30BITOYHOrO

U3MEJIBUCHUA MaTE€pHUajia CbIpbsd U TEM CaMbIM YMCHBIICHUA o6111ero HOTpe6J'IeHI/I$[ OHEPruunu
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MeNbHUIBI. MeJNbHUIIAa MOXKET OBbITh BBINOJHEHA C BO3MOJKHOCTBIO paboTaTh B PEKUME
U3MENbYEeHUs] CO CPABHUTENIbHO HU3KUM MOTPEOJICHNEM SHEPTUH, MPH 3TOM CJIOXKHBIE YaCTHLIBI
UMEIOT BO3MOKHOCTb ITPOXOAUTh YEPE3 HE3aMKHYTBIM KOHTYDP C pa3MEepOM H3MEJIbYEHUS BbILIE
LIEJIEBOTO Il OOOTAIEHHsT W/WIIN YAAJIEHHsI HA TIOCHIEAYIOIINX 3Tanax 00OraleH s

Kax nokasano Ha ¢ur. 9, ycTpoiicTBO BKJIIOHAET B c€0sl HIDKHUHN 10 MOTOKY CTyCTUTEINb
26 mns ynanenus nuiama (M BO3MOXKHO OoJjiee OIHOIO), NMPH 5TOM MaTephal B HIDKHUH IO
NOTOKY CTYCTHUTENb 26 Ul YAAJIEHUS LIaMa MOAAIOT U3 MEJIbHULBI 24 U U3 BEPXHErO MPOAYKTa
BEPXHETO 0 MOTOKY LMKJIOHA 22. bosee npeanodTuTenbHO, HUKHUN N0 OTOKY CTYCTUTENb 26
IJIs1 YOAJIEHUs 1JIJaMa BBIIOJIHEH ¢ BO3MOXHOCTBI) YJAJIATh LJIAM U3 MaTepHUalia U3 MeJIbHUILIbI
24 1 U3 BEPXHEro MPOAYKTa BEPXHEro IO MOTOKY LHUKJIOHA 22 CO CKOPOCTHHO BCILIBIBAHUS,
o0ecrnieunBaroLIel yianeHne KpeMHe3eMa i HEMAarHUTHBIX MaTepPHaJIOB.

B onHoit yacToii (hopMe HIKHHIHA 10 MMOTOKY CI'yCTHTENb JJIS YAAJIEHHS [IJIaMa BBITIOJTHEH
C BO3MOXHOCTBIO YAAJIATH IIJIAM M3 MaTepuaja U3 MeNbHMIBl 24 U W3 BEPXHEro MPOAYKTa
BEPXHEro MO MOTOKY LHKJIOHA 22 CO CKOPOCTBIO BCIUIBIBAHMS, OOECIEUMBAIOLICH YIalleHUE
KpPEMHE3€Ma M HEMAarHUTHBIX MAaTE€pPHaJOB C OTHOCHUTEIBHO HM3KUMH IOTEPSIMU MArHUTHOTO
MaTepuana 1o CpaBHEHHUIO C MOTepeld Mo mMacce. B 4acTHOCTH, HMXKHUHI MO MOTOKY CTyCTUTENb
26 npna ypaneHWs LUIaMa BBINOJHEH € BO3MOXKHOCTBIO YIAIATh ILIJIaM U3 MaTepuaia W3
MEJbHULBI 24 U U3 BEPXHErO NPOAYKTA BEPXHErO MO MOTOKY LUKJIOHA 22 C BBICOKOW CKOPOCTBIO
BCIubiBaHUA 8-10 M/4 Ais yajeHus: KpeMHe3eMa 1 HEMarHUTHBIX MaTe€pPHajioB C OTHOCHTEIBHO
HU3KHUMH [TOTEPSIMU MAarHUTHOT'O MaTepuasa o CPaBHEHUIO C MOTEpEeH IO mMacce.

HuxHui Mo moToky CrycTuUTenb AJsl YAAJIEHUS LUlaMa MOXKET OBITh BBINIOJHEH TaKUM
00pa3oM, 4TO BEPXHHUI MPOAYKT U3 HIDKHErO IO MOTOKY CrycTuTess 20 i yHaleHus Iuiama
OTBOJUTCS B XBOCTOXpaHunuuie 28, a HIKHUM NPOAYKT U3 HUXKHETO MO MOTOKY CIyCTUTENs 20
IUISL yAQJIEHUSI IJIaMa TTOAeTCsl ISt AalIbHEHIIEero 00oraleHus.

Kak Taxoke nmoka3ano Ha Gur. 9, ycTpoHCTBO BKJIIOHYaeT B cedst MarHUTHBIHN cenaparop 30,
BBINIOJIHEHHBIN ¢ BO3MOKHOCTBIO MOJ1aBaTh MArHUTHBIN MaTepual B BEPXHUM MO NMOTOKY LIUKJIOH
22 ¥ OTBOAWUTH HEMAarHUTHBIM MaTepuaj B XBOCTOXpaHuiuile 28. bojee mpeanouTUTENBHO,
YIOMSTHYThI MarHUTHBIHN cenapatop 30 obecrieynBaeT MOKPYIO MArHUTHYIO CETapaltio.

CornacHo ApyroMy acmekTy MpeasaraeTcsi yCTpONUCTBO AJisi OOOTaleHusi MarHETHTOBOM
JKEJIE3HOW PYIbl, BKIIFOYAKOIIEee B ce0s1 MeNbHULYY 24 Il U3MENbUEHHs YaCTHI] PYbl, TIPH 3TOM
MeNbHUIA 24 TpeacTaBisieT co0ol MenpHINY BbICOKOH nHTeHCHBHOCTH (HIGmMIill).

Obpamasice k Moayimo S5C, wunoctpupyemomy Ha ¢ur. 10, Takke pacKpbIBaeTcCs
YCTPOWCTBO Il OOOTaIeH!s] MArHETUTOBOH JKEJIE3HOHN pyabl, BKJIOUaromiee B ceds rpoxor 32
(xoTOpBIi MOKET OBbITh B (hOpME BBICOKOUACTOTHOT'O BUOPAIIIOHHOTO IPOXOTA), BBIMOJIHEHHBIH C
BO3MOJKHOCTBK) MOAABaTb HAAPELIECTHBIA MNPOAYKT B MeNbHULY 34 [OU3MENbYEHHUS W
MOAPEILIETHBIN MPOAYKT B CTYCTUTEND 36 JIs1 BHICOKOKaY€CTBEHHOIO KOHLIEHTPATA.

Cryctutens 36 a5 BBICOKOKAUECTBEHHOTO KOHLIEHTPATa BBIIOJIHEH C BO3MO>KHOCTBIO
OTBOAUTH BEPXHUN MPOAYKT B XBOCTOXPAHWIHILE 28 U NMOAABAaTh HUXKHUHI IPOAYKT B pe3epByap
38 ceippst priibTpa. Bech MaTepuan u3 MenbHULBI 34 TOM3MENbYCHHs MMONAOT B MArHUTHBIN

cenaparop 40, KOTOpPbI OTBOAWUT HEMAarHUTHBIA MaTepuall B XBOCTOXpPAaHWIMILE 28 U moaaer



11

MarHUTHBIA MaTepual B OOUH WK Oosee crycTutenei 42 niist yaaneHus nuiaMa.

Omna wumu Gomee CCD crycrurenedt 42 pmnsg yhoajgeHus] IIjlaMa BBIIOJHEHBI C
BO3MOJKHOCTBK) OTBOAUTb BEPXHUN MPOAYKT B XBOCTOXpaHWIMIIE 28 W NOAABaTbh HWKHUU
NPOAYKT B pe3epByap 38 coipbs puibTpa. YCTpOHCTBO BKIIHOYAET B ce0sl IUKJIOHHBINA cenapaTop
44, BBINOJHEHHBIM C BO3MOXHOCTBKO MOAABaTb BEPXHUM NPOAYKT B YHOMSHYTbI€ OAWH WU
Oonee crycrureneit 42 mis yAajeHus IjaMa M IOAABaTh HIKHUN NPOAYKT B YIOMSHYTBIHA
rpoXoT 32 Ayl TPOXOYEHUsl. Y CTPOWCTBO COOTBETCTBEHHO O0ECIEeYMBAET KOHTYP MOBBILICHUS
Ka4yecTBa MPOAYKTa, C MOMOIIBIO KOTOPOrO MPOLIEHTHOE COZAEp KaHHE JkKeJie3a MO0 MacCe MOXKET
OBITh YBEJTMYEHO, YTOOBI 00ECIIeYUTh OMPEEIeHHOE KaYeCTBO.

B opHOli ¢opme, yCTPOWCTBO MOKET OOECIEYUTbh KOHTYpP TIOBBILICHHS KaueCTBa
NPOAYKTA, C MOMOIIBI0 KOTOPOTO MPOLIEHTHOE COAEpIKaHUE JKejie3a MO Macce MOXKET ObITh
YBEJIMYEHO, YTOOBI 00eCIeunTh KauecTBO ¢ coneprkanueM xene3a (Fe) mo macce mo MeHbLien
mepe 67%.

Crycrurens 36 1 BBICOKOKAYECTBEHHOIO KOHLIEHTPATa MOXET ObITh BBINIOJNHEH C
BO3MOYKHOCTBIO OOECIIEYHTh BBICOKOKAYECTBEHHBI MArHETHTOBBIA NMPOAYKT, Hampumep, 25%
BCETO MPOAYKTa ¢ copepskanneM Fe mo meHbineii mepe 68%.

KoHTyp moBbIIIEHHsT Ka4ecTBa MPOAYKTa CIOCOOEH MHUHUMHU3HPOBATH JOMOJHUTEIBHOE
u3MenpYeHne 3a cuer obpaborku ToipKO 15-20% MaTepuana, NMoOAaBaeMOro B LIMKJIOHHBINA
ceraparop 44, u obecreynBaeT, 4To KOHEUHBIH KOHLEHTpAT uMeeT Pogd4SMkM (rpoxor), nocturas
LIEJIEBOTO COJIEpsKaHus o0 MeHblIel Mepe 67% Fe u menbiue 6% Si0;.

Ob6pamasice k ¢ur. 11-18, Takxke packpriBaercst crocod 00e3BOKMBaHUS MarHeTura 40,
BKJIFOYAKOLIUI 3Tall U3BJIEYECHUs] BOABI U3 MarHetura 46 3a cyeT MarHetusma MarsHerura 46, ¢
MOMOUIBI0 KOTOPOTO MAarHeTuT 46 CTArMBaeTcs BMECTe IOJ JEHCTBHEM MAarHUTHOTO
NPUTSDKEHUS, TEM CaMbIM BBIAABIMBAas BOAY Hapyxky oT MarHeruta 46. Ha ¢ur. 11 moxasan
pesepByap 47, B KOTOPOM MOXKeT OBbITh OCYIIECTBJIEH Coco0, a Ha ¢ur. 12-18 mpencraBieHsb
Oonee moapoOHbIe cBeneHUs1 00 00E3BOKUBAIOIIEM YCTPOICTBE.

Crioco® MOKET BKJIFOUATh 3TAaIl UCTIOIBb30BAHUSI MArHUTHOTO OapabaHna 48 (cMm. ¢ur. 13 u
¢ur. 15), 4ToOBI 3aCTAaBUTH MArHETUT 46 CTATUBATBHCS B HampaBjieHuu OapabaHa 48, TeM caMbIM
BBITECHsIsI BoAy u3 MarHerura 46. Bapaban 48 MokeT ObITh BBIOJHEH TaKUM OOpa3oM, 4TO
MaTepHuall MarHeTuTa 46 OTaenseTcst OT MarHUTHOro OapadaHa 48 moj NeHCTBHEM CHITBI TSKECTH
NoCJie BBITECHEHUsI BONBL. B onHOM (popme, MarHeTHT 46 MOKET MOAaBAThCS BIOJIb JIEHTOUHOTO
¢dunpTpa 50, KOTOPHINA MO3BOJSIET BOAE MAaJaTh BHU3 OT MarHeTuTa 40 W 4epe3 JICHTOUYHBIH
¢unbTp 50.

Taxoke packpbIBaeTCsl yCTPOHCTBO [Tl OOE€3BOKHBAHNS MATHETUTA, BKIFOUArOIIee B ce0s
MarHuTHbIN OapalaH 48, BBIMOJHEHHBIH C BO3MOKHOCTBIO 3aCTABUTh MAarHETHUT CTATHBATHCS B
HarpasiieHuH OapabaHa 48, TeM caMbIM BBITECHSISI BOAY M3 MArHETHUTA.

VYCTpOHCTBO MOXKET BKJIOYATh B Ce0s TPAaHCIOPTEPHBIH JEHTOYHBIH GuibTp S0,
BBITOJIHEHHBII TakUM 00pa3oM, YTO MAarHeTUT, TPAHCIOPTUPYEMbIH BIOJNb BEpXHEH
MOBEPXHOCTH JIEGHTOYHOTO (pribTpa 50, OyAeT CTAruBaThCs B HAIIPABJIEHUH BHU3 O] ACHCTBUEM

MAariuTHOIO IMPUTSAXKCHUSA BHYTPU MAIrHCTUTA TaKHUM o6pa30M, YTO BOJAA BBITCCHACTCA M3
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MarHeTHTa M CTEKAeT Yepe3 TPAHCIIOPTEPHBIH JIEHTOUHBINA GribTp S0,
bonee npennodYTUTENBHO, YCTPOMCTBO BBINOJIHEHO € BO3MOXKHOCTBIO JOCTHIXKEHUS

L[EJICBOTO COZIEp KaHMsI BjIard MeHbIe uin pasHoro 10% mac./mac.

I[TPUMEP

1. CnoBapsb

Tabmuna 1. CnoBapb TEpMHHOB

CoxpameHHoe Omicane
0003HAYeHHe

BBWi Pabounii MHAEKC IAPOBOTO H3METbUEHUS
CCD IIpotuBoTOUHAS AEKAHTALIUS
CHF Kommnexc 00paboTku KOHIIEHTpaTa
COS Cknan kpymHOIpOOIeHOH Py bl
CWi Pabounit uanexc npodieHus
DMS Cyxast MarHuTHas cenapanus
CyX.T/4 Cyxux TOHH B 4ac
DTR AHanu3zatop ¢ TpyOkoii JpBuca
Fso I'panynomerpuueckoe pacnpeneneHue cbipbs - 80% MpoOX0KAEHUs
Fe Keneso
FORTESCUE/FMG Fortescue Metals Group Ltd
I'c I"aycc
/T I'paMM Ha TOHHY
BII/IB BankoBblil mpecc BBICOKOTO 1aBJCHUS
KT Kunorpamm
KM Kunomerp
kBT Kunosarr
kBTeu/T KunosarT B yac Ha TOHHY
MKM MuxkpomeTtp
M Metp
M /4 KyOnueckux MeTpoB B 4ac
mFe MarHuTtHOe Kene3o
MM Munnumerp
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IIa

ITackamnp

MJIH.T/TOJ

MuUIHoH TOHH B IO

MIIH.CYX.T/TOX

Munnnon CyXUX TOHH B IoJ

O/F Bepxuuii npogyKkT
O/S HanpeweTHslit npoaykT
Pso I'panynomerpuyeckoe pacnpenenaeHue npoaykra - 80% mpoxoxkIeHust
Pog I'panynomerpuueckoe pacnpeneneHue mpoaykra - 98% npoxoxxaeHus
ROM Psanosas pyna
00/mMuH O60poTOB B MUHYTY
Si0, Kpemuesem
/9 TonH B "ac
- ToHH Ha KBagpaTHBINA METP B 4aC, OTHOCUTCS K ONPEIEIEHHOMY
k03 (ppuumeHTy ocakneHus
TSF XBOCTOXpaHWIHILE
U/F Huxuuii nponyxr
u/sS IloapemeTHslit IPOAYKT
Vs Perynupyemasi CkOpocThb
VSD IIpuBon ¢ peryaupyemoi CKOpOCTBIO
w/w Macca/Macca
WMS Mokpasi MarHuTHas cenaparus

2. IIpousBoncTeeHHbIi koMiuieke Ctynenu 2 Mmectopoxkaenust North Star

ITpousBoacTBeHHbIH KoMIUleKC CTyneHHM 2 BBINOJHEH € BO3MOJKHOCTBEO OOOTaLIeHHs

62,5 muH.T/ron ceipesi B Buge ROM ¢ Bbixogom mpoaykra 32% COrJlacHO TecTy C

ucnions3oBanueM DTR st momydenmss 20 MIIH.CYyX.T/TOJ MAarHETUTOBOTO KOHLIEHTPATa,

conepxatero 67,1% Fe u 5,6% SiO, ¢ HomuHanbHBIM Pgp30MKM, ¢ BBIXOZOM MarHuTHOro Fe

100% (B cpaBHEHHH C pe3yJIbTaTaMH JIA0OPATOPHO TeCTOBOM paboThl ¢ ucnonb3oBanueM DTR

111 Chipbs B Buae ROM).

OCHOBHOl TNPOU3BOACTBEHHBI KOMILIEKC COIEPKUT CIEAYIOIIUE CPEACTBa CyXOH u

MOKpO# 00paboTKH:

ITepBuuHOe npobneHue;

Bropuunoe npobnenue;

Tpernunoe BIT/IB npoOnenue /rpoxodenue;
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BIT/IB m3menbueHne/BO3AyIIHAS KIACCU(DUKALIVS,

ToHkoe n3MenbpueHne ¢ MArHUTHOM cerapanneil 1 yIajJeHueM [uiama,

Koutyp CMS (TOHKOH MOKpPOH MAarHMUTHOM cenapaiy) IOBBILEHUs KaiecTBa
KOHLIEHTPATAa,

Cry1meHune KOHILIEHTPaTa U XBOCTOB,

Hasemsslii TpyOOnpOBOA B MOPT;

dunbTpanys KOHLEHTPATa U XPAHIIUILE B TIOPTY.

2.1 O6mas TeXHOJOrHYecKast CXxema

Ha nporsikenuun Oojiee msITH JIET MPOBOAMINCH OOLUTUPHBIE MPOTPAMMBI TECTHPOBAHUS U
MOJIEJIUPOBAHMS MPOLECCOB, YTOOBI YCTAaHOBUTb M MPOBEPUTb OCHOBY I CO3JaHUS
TEXHOJIOTUYECKOH CXeMbl. B 3TOM TeCTHpOBaHMM UCTIOIB30BAJICS MaTepHall AIMA3HOTO OypeHus,
a TakXKe HavaJbHBbIX TOpPHBIX paboT. OOmupHOE TeCTUpOBaHME, JaOOPATOPHOE U MPOBOIUMOE
NOCTABIIMKOM, OBUIO TPOBEPEHO U  MOATBEPXKAEHO paboTOH  JEeMOHCTPAILIMOHHOI'O
NPOM3BOICTBEHHOrO Komruiekca CTyneHn | M MHJIOTHOrO MPOU3BOJICTBEHHOIO KOMIUIEKCA Ha
paboueil TuOmanke, CKOH(PUTYPUPOBAHHOIO B COOTBETCTBHH C TEXHOJOTHYECKOW CXeMOH
Crynenu 2.

Pynubie Tena ¢ HU3kUM coaepkanueM Biaaru mectoposkaennit North Star, Eastern Limb
u Glacier Valley mNO3BOISIFOT HCIHOJNB30BaTh CyXyi0 00pabOTKy ¢ HCIOIB30BAaHHEM
aByxcrynendaroro apodnenus, BIIJIB, rpoxodeHuns u BO3AYIIHBIX KJIACCU(PHUKATOPOB, 3aMEHSS
bonee oObHYIO (M OOJiee SHEPTOEMKYIO) MOKPYIO OOpaOOTKy C HCIIOJIb30BAHHEM INAPOBBIX
MeNbHUIl ¥ [UKJIOHOB. HcrmonpzoBanue Oonee 3(dexTuBHBIX OalleHHBIX  MEJIbHUI]
JIOU3MENbUEHHsT Ui TOCHEAyIoIed MOKpOH OOpa0OTKM JIOMOJHUTENBHO  YMEHBINAET
notpebIeHne SHePTUH.

Ha ocHoBe paboumx HaHHBIX OT AEMOHCTPALIMOHHOIO IMPOWU3BOACTBEHHOIO KOMILIEKCA
Crtynenn 1 m oOmumpHOH TecTOBOH paboThl B J1a0OPATOPUM MOCTABLIMKA M HA IMHJIOTHOM
NPOM3BOICTBEHHOM KOMIUIeKce Ha MectopoxnaeHun North Star Obuta  paspaborana
TexHoysoruueckass cxema CTyneHm 2 ¢ pa3feieHHeM MPOM3BOJACTBEHHOIO KOMILIEKCA Ha
CJIEAYIOLIHNE CEMb MOJYJIbHBIX 30H:

Monynb 1 - IlepBudnoe npobnieHue;

Monyis 2 - Bropuunoe apoOienue;

Monyns 3 - Tperuunoe apoOneHue;

Monyns 4 - U3smenbuenue,

Monyins 5 - ToHKOE U3MENBbYEHUE,

Monynab 6 - XBOCTHI,

Monyb 7 - O6e3BoxkuBaHME (TIOPT).

OO0mas Texnonoruueckas cxema Crynenn 2 nokasana Ha ¢ur. 1.

1.2. IIpou3BOACTBEHHBIN KOMIUIEKC

ITpousBoacTBeHHbIN KoMIuleKC CTyneHH 2 BBINOJHEH € BO3MOXKHOCTBIO OOOTaleHHs
62,5 muH.1/Ton ROM chIpbst ¢ BBIXOAOM IpoaykTa 32% COIJIacCHO TECTY € HCIIOJIb30BAHHUEM

DTR mist nonydennst 20 MIIH.CYX.T/TOX MarHETUTOBOT'O KOHIIEHTpaTa, copepaxariero 67,1% Fe u
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5,6% SiO».
B Tabnmune 3 mpencraBieHa cBoaHas WHGOPMALUS IO OCHOBHOMY OOOPYAOBAHHIO IJISI
MPOU3BOACTBEHHOI'O KOMILJICKCA CTyrIeHI/I 2.

Tabmuna 3. OcuHoBHOe obopynosanue CtyneHu 2

MomHocTh
O6opynoBanue IMonpoGHocTH Ko notpebaeHis
(xBT) Ha
EIMHUILY
63"-130" (1,6 M - 3,3 m),
MOJTYMOOMJIBHBIE APOOHIIKH
IMepBud4HbBIE TPOOUITKH FHPALHOHHOTO THIIA JUIs 2 1500
MaKCHUMAaJIbHOTO pa3Mepa ChIPbsi
1250 mm
1050 kBT, KOHYCHBIE APOOMIIKH 1JIst
Bropuunbie qpobuiku MaKCHUMAaJbHOTO pa3mepa coipbs 400 6 1050

MM

3,6 M upuHa X 7,3 M JJIMHa,
I'poxoTel 10 90
IPOXOTHI TUTIA «OaHAHY

Banok 2,4 m nnametp x 2,2 M

i 2x5100 nnu

BIT/IB Tperuunoro apobnenus wpuHa, padoTaiouli ¢ 4

naBieHreM 4H/MM” 1 CKOPOCTBEO 5700

Basika 2,7 m/c
Cyxue MarHuTHbIE CenapaTopbl Omu dapadan 1,22 m aveTp x 20 7.5

4,0 m,3000TIc
Bozayursslit kaccudukarop 6 3

6,1 m guamertp, 0,76 10°*m /a 12 2520
(cTaTHueCcKHi/ TMHAMHYECKHI )
IIemneynosurenu ¢ TonHsiit pazmep - 25000 M~

6 1056

MarepyaTbIMi (PHIBTpaMH TUTOINAAH TKAHU

Banok 2,2 m nuametp x 2,0 m
BIT/IB nepBu4HOTrO IUPUHA, pabOTAIOLIUI C

5 8 2x3400
U3MENbYCHUS nasneHneM 4H/MM™ 11 CKOpOCTBIO

Basika 2,0-2,2 m/c
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Cenapatopsl rpy6oit MOKpoO#

Opnun 6apaban 1,2 M nuamerp x

64 11
MAarHUTHOW cenapanuu 3,05m, 11501I¢c
250 mm nuamertp, 8 nmnno 16
BepxHue 1o noToky LUKJIOHBI A P, & TPY 128 H/It
LUKJIOHOB KaKaast
MenbHULIBI TOHKOTO HIGmill 5000 (2,4 m nuameTp, g 5000
U3MeNIbYEHUs 50000 nutpoB)
Crycrurenu nnis ynaneHus 4+ 1, 17 m nuametp, CCD 5 H/11
Cenaparopsl TOHKOIH MOkpoit | TpexOapabanHble, Kaxabiil 1,2 M 48 -
MarHUTHOM cemnapauuu nuametp x 3,05 M, 1000 I'c
Iuknons! npoaykTa 250 MM nuametp, 4 rpynmnsl no 22 38 W
MarHUTHOM cenapauuu LIMKJIOHA KaKJasi
BrICOKOYACTOTHBINH BUOPAIIIOHHBIH
BricokouacToTHBIE IPOXOT MyJIbTUCHIPbs 48-90MS ¢ - L3
BUOPAIIMOHHBIE TPOXOTHI TpeMsi CTaJIbHBIMU COH/ABUY- ’
naHenamMu SWG48-30DF280
HIGmill 5000 (2,4 m quamerp,
MenbHULIBI AOU3MENbUEHUS ( A P 2 5000
50000 nutpos)
(CenapaTope! NOBTOPHOH TpexOapabannsbie, kaxapiii 1,2 m 33
- - o 7
TOHKOW MOKPOW MarHUTHOM mameTp x 3,05 M, 1000 T
cenapanuu
Crycrurenn/ouncTuTensb
y 2+ 1, 17 m nuametp, CCD 3 H/I
KOHILIEHTpaTa
Crycrurens .
26 M AuaMeTp, BHICOKOCKOPOCTHOM
BBICOKOKa4€CTBEHHOIO 1 15
CTyCTHUTEIb
KOHILIEHTpaTa
69 M muameTp, BBICOKOCKOPOCTHOM
CrycruTenb XBOCTOB 3 30
CTyCTHUTEIb
Hacocs! nepenaun XBocTOB LeHnTpoOexHbIe HACOCHI 10 1680
Hacocet nepenasn OObemHbIE HACOCHI 4 1060
KOHIIEHTpaTa
CrycTuTenb KOHLIEHTpaTa 50 M nuamMeTp, BBICOKOCKOPOCTHOM | 30

(mopr)

CTYCTHUTEIb
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Ob6e3BoxuBaroimue Oapadansl ¢
@ubTPhI KOHLEHTPaTa (I1OPT) BAKYYMHBIMU JICHTOYHBIMU 8 40

bunsTpamu

3. Onucanue nporecca

3.1 Monyns 1 - ITepuunoe npobnenue (ot Fipol,2m 10 P1go400Mm)

[Tony4eHHy0 B pe3ysbTaTe rOpHOAOObIBaOIMX paboT pyay B Buge ROM 3arpyxaror B
kapeepHblii camocBan Caterpillar 793F unu sKBUBaJEHTHBIM cCaMOCBall C 3a/HEH 3arpy3kod U
JOCTABJISIIOT HAa JIB€ MEPBUYHbIE JIPOOMJIKM THPAMOHHOrO THMA. llepBudHbIE IpOOUIIKH
NPUHUMAIOT PYAy CO cpenHuM pasmepoM Fgp310mMM (Ha OCHOBE MOIENMPOBAHUS B3PbIBA
tskenoro ANFO) u co cpennum conep:kanueM Biaru 0,6%. Ha ocHOBaHUM KOHCTPYKTHBHOI'O
CWi 21 kBTteu/T, 1BE mepBUYHbIC APOOMIIKH Kaskaast CIocoOHa o0eciednTh APOOTIECHBIH MPOAYKT
¢ Pgp140-160MM, KOTOpBIN TPaHCIOPTUPYIOT Ha PACIIONIOKEHHOE HIKE IO MOTOKY BTOPUUYHOE
npobnenue B Monyiie 2.

[Tpu ucrONB30BaHUM B HEMPEPBHIBHOM padoueM pexuMe MpHOIM3uTeasHo 76,5% (6700
YacoB B TOJ), Kaxaas NepBHYHAs IpOoOMIIKAa HOMHHAIBLHO Oynmer oOpabareiBaTh 4630 T/4, u
UMETh KOHCTPYKTHUBHYIO MPOM3BOAMTEIBHOCTh 6000 T/4. DTa MONOJHHUTENbHAS MOIIHOCTB
MO3BOJISIET TOPHOAOOBIBAIOIIUM MPEANPHUATHAM IUTATh KAKAYID NEPBUYHYIO APOOMIKY (M
CIIEAYIOIINE TIOCIE€ HHUX pACIOJIOKEHHbIE HI)KE IO TIOTOKY BTOPHYHBIE JAPOOWIIKH) OT
ko3 puumenra npodnenus 50/50 no makcumanapHOro Koddduimenra npodbaerns 60/40.

Cwm. ¢ur. 2.

3.2. Monyns 2 - Bropuunoe npobsenue (ot Fipp400mm o Ppo80mm)

BropuyHoe npoOseHue HampaBiIeHO HAa yYMEHbLIEHHE pa3Mepa NMPOAYyKTa MEePBHYHOTO
apoOJieHus mepen moiadeil Marepuana Ha ckian kpynHompoOneHoiw pyasr (COS). Illects
BTOPUYHBIX  JpOOMJIOK  KOHYCHOro  Tuma  Kaxkpmas  pabotaeT ¢ HOMHHAJIbHOH
NPOM3BOIUTENHLHOCTRIO 1540 T/4 ¢ MCIIONBb30BaHUEM B HEMPEepPBhIBHOM pabdouem peskume 76,5%.
Pyna Boirpyskaercst u3 npodmnok ¢ Pgpd0-45mMm u nmopaercst B8 COS. COS cocrout u3 yerbipex
mtabeneid, 4To MO3BOJISIET TA0STUPOBATh MATEPHAN B COOTBETCTBHH C LIEJIEBBIMHU THATIA30HAMH
BbIXOJAa TPOAYKTa (HU3KHH, CPEOHHWH W BBICOKHI). 3ama3fblBAaHHE CKOJIB3SIIETO CPEIHETO
BPEMEHH JaHHBIX TMPOBOAMMOIO OHJIAiH AaHaJW3a MAarHUTHBIX MaTEPHAJIOB IMOMOTaeT
NIOBOPOTHOMY IITA0ENEeYKIaMINKy HANpaBIsTh IpoOJIEHBI MaTepHal B COOTBETCTBYIOLIHE
mradenu.

COS cayxuT TOYKOM pa3pbiBa MEXAY BEpPXHUMU IO NOToKy Monymsimu 1 u 2
(ucmonp30oBaHWE B  HEMpEepbIBHOM padodeM pexkume 76,5%) u  OCTadbHOW HYacThIO
NPOM3BOJICTBEHHOTO KOMILIEKCa, KOTopas padoTaeT ¢ WCMOJb30BAHUEM B HENPEPHIBHOM
pabouem pexxume 84,5%, 3a cuer obOecriedeHnst 12 4acoB XpaHEHHUS IO TOTO, KaK MOTPEOYIOTCS
OyJbao3epsl U NepeMeleHrsI MaTeprala Brepen A oOpadOTKH HIDKE MO MOTOKY. UeTsipe
wiactTuHYaThix muratenss nox COS  TOYHO HAcTpaMBarOT CMeChb, YTOOBI OOeCrednTh
PaBHOMEPHYIO MOJjady MaTepuaa JJisi pacIoiOKEeHHOT0 HIDKE TI0 TOTOKY Moay s 3.

Cwm. ¢ur. 2: Monynu 1 u 2.

3.3 Monyns 3 - Tpernunoe apobnenue (ot Fipo80mm 1o Pipo8mm)
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Tpernunoe npobnenue ¢ ucnonpzoBanueM BIIJIB Obuto BBEIEHO B TEXHOJIOTHYECKYIO
cxeMy Ha wMmectopoxaeHuun North Star, uyToObl O0O0ecneuuTh BO3MOXKHOCTH OJHOPOIHOTO
MEJIKO3EPHUCTOIO ChIpbsl Il IMEPBUYHOIO HU3MesbdeHHUs. IlonydyeHHass Ha BTOPUYHOM
npobneHuu pyna u3 ckiana kpymnaoapodseHou pynsl (Fipo80Mm) momaercs B xontyp BIIJIB
ApoOneHus AJsl MOJMy4YeHUs: MUHYCOBOro mpoaykra 6-8 mm. UYersipe npoOuibhbix BIT/IB
00pasyroT 3aMKHYTBIH KOHTYpP € JECATHIO CYXMMH ABYXJECYHBIMHU IPOXOTAMH THIA «OaHAH» IS
NOJIyYeHHUs] OAHOPOAHOTO NPOAYKTa. /[ TEXHOJIOrM4eCKON CXeMbl MPOU3BOACTBA KOHLIEHTPATa
B KojimuectBe 20 MitH.cyX.1/Toz1, 8340 T/4 pynbl BBIXOIUT B KAYECTBE MOAPELIETHOTO MPOAYKTA
rpoxota ¢ Pgo4,2mm nocie 2,25 npoxoxnaenuii uepe3 BIIB/] Monyns 3 u npoOieHust OT ChIpbsi
pazmepom Fgp43mm.

IMoppemeTHbIii TPOAYKT 3aTeM TMOJAIOT B JBaqLATh OJIOKOB CYyXOH MarHUTHOM
cenapanuu (DMS) mist 3ddexTHBHOrO ynajaeHuss KpeMHe3eMa W HEMarHUTHBIX MaTepHaJioB
nepen nojaderd Uil JalbHEHIIEro  MEePBUYHOIO  W3MeNbueHMs. BepxHuil  pasmep
TEXHOJIOTHYECKON cXeMbl 8 MM ObUT BbIOpaH HAa OCHOBAaHHMM JAHHBIX IPOU3BOACTBEHHOTO
kommuiekca kommanuu IBO u TectoBoit pabotbl. B pesynprare, omepammst DMS Oyner
oOpabartbiBaTh Chipbe AN 32%-r0 BBIXOAA MPOAYKTA C HMCIIONB30BAaHHEM Cyxoro OapabaHa c
peIKOo3eMeNbHbIMU 3JIEMEHTaMH U neHTpobexHoi cunoit 3000G u orbpaceiBate 17% ol0mei
Macchl (B OCHOBHOM KPEMHE3eM U JIPyrHe HEMAarHUTHBIE MaTepuabl), ¢ HU3KUMH IOTEPSIMH
MarHuTHbIX Matepuanos 1,5%.

Cwm. ¢ur. 3.

JIsi  TEXHOJIOTMYECKOM CXEeMbl IPOU3BOACTBA KOHLEHTpara B Koaudectse 20
MJIH.CYX.T/Toz1, orxonbl DMS Oyner paBubl 10,5 MuH.CyX.T/TOm MaTepuaia ¢ HOMHHAJIbHBIM
coctaBoM 16,3% Fe u 51,8% SiO,, HanpaBisieMOro Ha CKJIaibl CyXHUX XBOCTOB.

Cwm. ¢wur. 3: Monays 3.

3.4. Monynb 4 - Ilepeuunoe nsmenvuenue (Fip6-8mm o Pgy60-100Mxm)

Bocempb BIIB/] B mporecce usmesnbueHust padboTaroT B 3aMKHYTOM KOHTYpE ¢ BO3IYIIHOM
KJaccupuKauen 1 nonydeHus: npoaykra Pgy8OMKM auist ChIpbsi CPEACTB MOKPOH 00pabOTKH.
Brirpyska nponykra BIIBJ] Hauenena Ha To, 4To0bl 20% MO Macce BBIFPYKAEMOro MPOIyKTa
umenu pasmep <80 MM mnpu mnpueme coipbs ¢ BBWi <20,8 kBteu/T u paboroit ¢
LUPKYJSIUOHHOMN Harpy3koi 490%.

MunycoBoli npoaykT 6 MM Monyis 3 TpaHCIOPTUPYIOT BMECTE C PELUPKYJIUPYHOLIUM
nponyktoM usMenbuerus BIIBJ] B OyHkep chipbs BO3AYIIHOTO Kiaccudukartopa. JlecsaTsb
CHCTEM BO3AYIIHOW KiacCH(PHKAIMU padOTAIOT MapajuIeNIbHO ISl YAAJSHHUs] MEJKHUX YacTHIl,
obpaszoBasmmxcsi u3 nponaykra BIT/IB ¢ nenesbim 3naueHneMm Pgy okono 80 mMxm. st kaskmoit
CHCTEMBbl BO3AYIIHOW KiacCH(PUKAIMK pyna U3BJIEKAETCA W3 OCHOBaHHMS OyHKEpa ChIpbs
BO3AYIIHOTO  Kiaccu(UKaropa C TOMOIIBIO BHOPALMOHHOTO  IHUTATENs  BO3AYIIHOTO
KJ1accu(puKaTopa ¢ peryJIupyeMoil CKOPOCTBIO, YTOOBI O0ECTIEYNTh OCTOSIHHYIO CKOPOCTD ChIPbS
IJIs1 CTATUYECKUX CENapaToOpOB.

Cucrema BO3IYIIHONW KIacCU(UKALUK COCTOMT W3 TPEX CenapaTopoB NPOAYKTA,

COoACpKAIMUX CTATUYCCKUE U TUHAMHWYCCKUEC CCTIapaTOpPbI. Crarudeckas CCKIMA OTACIIACT Oonee
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KPYIIHBIE MEJIKHE YacTHLbl W3 BO3AYLIHOTO KJacCH(UKATOpa, KOTOpPbIE 3aTeM IONAIT C
MOMOIUBIO BO3JlyXa B JUHAMHUYECKHM cemaparop. B auHamMudeckom cemaparope MeNKue
YaCTHULbI AOMOJHUTENIBHO OTCEUBAKOTCS, HAIPABJIsAs BBIXOAALINN NPOAYKT, uMeromuii Pgp80mkm
U BEPXHHUH pasMep <2 MM, B NbUIEYJOBUTENDb C TKaHeBbIMU (prbrpamu. KpymnHbiii matepuan,
BBIFPY’KA€MbIH M3 CTAaTUYECKMX W JUHAMUYECKHX CEKLUH BO3AYIIHBIX KJIACCH(HUKATOPOB,
o0beauHseTcs 1 nopaercs B OyHKepsl ChIpbst ApoOmibHbIX BITB/I.

UYacte mpoaykra auHamuueckoro cemaparopa (Pg80MkM) H3BiekaeTcs: uepes CUCTEMY
IbIJICYJIOBUTENSI C TKAHEBBIMH (WIBTPAMU U TPAHCIOPTUPYETCS C TIOMOLIBE) 3aKPBITHIX
KOHBEHEpOB B INECTh PE3EPBYapOB C NEepEeMEIIMBaHHEM il TPyOOro muiama, B KOTOPBIX
D00aBJISIOT TEXHOJIOTUYECKYIO BOAY JJISI CYCIIEH3UPOBAHUS MEJKHX YacTHUI] A0 KOHLEHTPALUU
TBepaoro BemectBa 50% wmac./mac. Illnam 3areM mnepexkayuMBarOT B JBa pe3epByapa C
nepeMeInuBaHueM JUIA ChIpbst TIpyOoOil MOkpoil MarautHOW cemapanuun (RMS), rme ero
JOTIOJTHUTENBHO Pa30aBIsIOT OO KOHLEHTpauuu TBepAoro semectsa 30% mac./mac. mepen
nojaveii B KOHTYp rpyOoil MOKPOI MArHUTHOMN Cerapalyu.

Cwm. ¢ur. 4.

3.5 Monyns 5 - Tonkoe n3mensuerne (Fg80mkm 1o Pgo3SmMKm)

Monyne 5 COCTOMT W3 TPOHM3BOIACTBEHHOTO KOMIUIEKCA MOKPOro oOOrameHusi, Kak
NOKa3aHo Ha ¢ur. 5. Monynb najee noapas3aeNseTcs Ha CIeAYIOINe MOAYIIH:

Monyib SA - cogepKuT rpyOyi0 MOKPYIO MarHuTHYyIO cenapanuio (WMS) u UKJIOHHYIO
KJIaCCU(UKALHIO,

Monyne 5B - copep:KUT TOHKOE U3MEIbYEHUE U YIAJIEHUE 1IJIaMa;

Mopyne 5C - comepXUT TOHKYKO MOKpPYIO MarHuTHyIo cenapaunto (WMS) u KOHTYp
MOBBILICHNs] KAUe€CTBA KOHLEHTPATA.

B Monyne SA Mejkue 4YacTHLbI M3 BO3AYIIHOrO kiaccudukaropa w3z Moayns 4
HepeKavynBalOT ¢ KOHLEHTpauueid TBepmoro Bemectsa 30% mac./mac. B Onoku rpy6oit WMS
(610xku RMS). Biiok RMS npexncrasisier codoii onuH 6apadaH ¢ KepaMHUUeCKUMHU (PeppUTOBBIMU
MarHuTamy, paboTaroImuil ¢ MarHUTHOH HampspkeHHOCThrO 1150 T'c. JImst TeXHONIOrH4ecKoit
CXEMBbI MIPOU3BOACTBA KOHLIEHTpaTa B KonudecTse 20 MITH.Cyx.T/Tog, 6ok RMS otOpaceiBaroT
38% oOmel mMacchl B XBOCTBI, IPU 3TOM OrpaHuuuBas norepu marautHoro Fe (mFe) 1,8%.
ITponyxt RMS mnonaroT B rUAPOLUKIIOHBI IS YAAJIEHUS MEJNKUX 4acTULl pasMepoM <Pgy3SMkM
(masep) mepen momaueil B Oall€HHbIE MEJIbHHLBI, KOTOPBIE BBITOJHEHbI C BO3MOYKHOCTBIO
u3MeNb4YeHus 10 poaykTa ¢ Pgp35mim (nasep). B pesyasrare 25% marepuana, mopaBaeMoro B
THIOPOLMKJIOHBI, TONMAAaeT B BEPXHUH MPOAYKT M OOXOAWT OalleHHbIE MEJTbHHLBL, YTOOBI
YMEHBLINTh NOTPeOJIEHNE SHEPTHH U3-3a H30BITOUHOTO U3METBUESHHS.

B Monyne SB OameHHbIE MENbHULBI ¢ HE3aMKHYTHIM KOHTYPOM HCIIOJB3YIOT IS
U3MENbYCHNUs] HIDKHErO MpPOAYKTa TUAPOUUKIOHAa ¢ FgplOSMkM (rpoxor) s moJdydeHus
nponykra ¢ Pgo35mMkm (masep), m ux mnorpeOneHue »sHeprum cocraBiser 9 kBrew/t.
TOHKO3EpHUCTBIIT TMPOAYKT H3MEJBbUEHHUsS] 3aTeM OOBEOUHSIOT C BEPXHUM IPOAYKTOM
TUAPOLMKIIOHA U MOJA0T B KOHTYP YAAJICHU 1JIaMa.

JIByXCTyNeHYaThlii KOHTYp YyAaleHus ImjamMa paboTaeT ¢ BBICOKUMHU CKOPOCTSIMHU
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BCIulbiBaHUS (8-10 M/4 Ha OCHOBE BEpPXHEro MPOAYKTa), YTOOBI OOECHEUNUTh BO3MOXKHOCTB
3HAUUTEIBHOIO YJAJEeHUsI TBEPABIX HACTHUL] HU3KON KOHLIEHTPALMM C BBICOKHUM COAEpKaHHEM
kpemHe3eMa (1m0 22% maccel ¢ 59-63% conep:xannem SiO;), IPU 3TOM OTpaHUYUBAsT MOTEPH
mFe 1,5%, nepen momaueit B koHTYyp CMS. Jlnd TeXHONOrMYECKOH CXeMbl MPOU3BOACTBA
KOHLIEHTpaTa B KoyruecTBe 20 MITH.CYX.T/TOA, AJI KOHTYpa YAaJeHUs 1uiaMa o0ecreyeHbl MaTh
CCD (4 mnapasnenbHO, 3a KOTOPBIMH IOCJIE€IOBATENbHO cieayerT 1) u3-3a ux HeOONbLIOro
AMaMeTpa U, CJIE0BATENbHO, HU3KOTO MOTPEOIEHHS BOBI.

B Moayne 5C obecuutamieHHblii npoaykr u3 Moayas 5B mepexkaduBaroT €
KOHLIeHTpanuei Teepaoro Bemecrsa 20% mac./mac. B 010ku ToHkorr WMS (61oxku CMS). Biiok
CMS npencrasnsier coboii TpexOapadbaHHbIid 00K ¢ KoHCTpyKuuel CTedeHCOoHa, Comep KaImii
Kepamuueckue (eppUTOBbIe MArHUTHI C HAIMPSKEHHOCThEO MarHutHoro moyst 1000 I'c. [ns
TEXHOJIOTHYECKOW CXEMbI MPOU3BOACTBA KOHIEHTpaTa B KojmuecTBe 20 MIIH.CYX.T/TOA, OJOKU
CMS otbpaceiBaroT 13% o01meit Macchl B XBOCTBI, IIPH 3TOM OTPAHUYMBAs MIOTEPU MAarHUTHOTO
Fe (mFe) 0,6%.

B 3aBucumoctu ot obpabareiBaeMoro pymaHoro Tena koHmeHtpar CMS Oyner umerhb
conepxanue Fe B nnanazone 64-67%. TectoBeie paboThI MOKA3aJId 3HAYUTEIBHOE YMEHBIIEHUE
comepkanusi Fe Bo ¢pakmusix pasmepoM >45 MkM u Ha Mectopoxknenun North Star, u Ha
mectopoxxaeHun Eastern Limb. CrnenosarenbHo, ocrasuiasics dactb Moayns 5C u3BecTHa B
o0meM Kak KOHTYp TIOBBIIIEHHWS KayeCTBa KOHLIEHTPATa, B KOTOPOM HCIIOJIB3YIOT 3TaIlbl
o0paboTku ayisi oOecriedeHnss KOHEUHOro KOHLEHTpaTa ¢ Pog4SMKM (rpoxoT), 9ToObI MONTYyYNUTh
KOHEYHOE 1IeJIEBOE KaueCTBO MpoayKTa ¢ coaepxkanueM 67,1% Fe u 5,6% Si0,.

OOGopynoBaHue B KOHTYpE MOBBILIEHNUs KAYeCTBA BKJIIOYAET B CeOs:

[uxioHEl mNpoOAyKTA MArHUTHON cemapaluud - BEPXHUN MPOAYKT COAEPIKUT
npubmusutensHo 60% BxomHOM Maccel npoaykra CMS ¢ Pgp24mkm (nasep) u nogaercst 8 CCD
OUYUCTHUTENH,

BbicOKOYACTOTHBIE BHOpALIMOHHBIE TPOXOTHI - TOAPEIIETHBIA MPOAYKT COOEPIKHUT
npubnusuTenbHO 60% BXOIHOTO HUXKHETO MPOAYKTA LUKJIOHA MPOAYKTa MATHUTHOW Cenaparuu
U TIOZIAETCSI B CIYCTUTENb BBICOKOKAU€CTBEHHOIO KOHLIEHTPATA,

Crycrurenb BbICOKOKauecTBeHHOro KoHueHtpata (HG crycrutenp) - DOMOJHUTENBHO
MOBBIIIAET KAYeCTBO MOAPEIIETHOrO MPOAYKTA BBICOKOYACTOTHOTO BHOPALIMOHHOTO TPOXOTA JI0
KauecTBa MPOJYKTa ¢ conepxkanueM 68-69% Fe;

MenpHuna IOM3MENbUEHHUS - JAONOJHHUTENBHO H3MEJIbUaeT HaAPEIleTHbIM MPOAYKT
BBICOKOYACTOTHOTO BHOPALIMOHHOTO IpoxoTa ¢ Fgp69MKM (TpoxoT) A MONyUeHHUs] MPOAYKTa C
P3026-30mkM (J1a3ep) u umeet notpednenue sHeprun 12,2 kBreu/t;

CemapaTtopsl MOBTOPHOH TOHKOH MOKpOHW MAarHMTHOHW cemapauuu - 00pabaThIBArOT
NPOAYKT MEJBHHIBI JOU3MEJbUEHHs] ¢ KOHLeHTpauueil Teeproro Bemectsa 20% mac./mac. ¢
nomotneo 0okoB RCMS (moBTOpHasi TOHKas MOKpasi MarHWTHAasl Cenapalus), COnepsKallnux
TpexOapabanHbie 0J0ku ¢ KOHCTpykuuel CtedeHCOHAa ¢ HANPSIKEHHOCTBIO MATHUTHOTO TOJIS
1000 T'c. bioku RCMS otOpaceiBator 16% o01meli Maccbl B XBOCTBI, MIPH 3TOM OTPAHUYHBAs

norepu marautHoro Fe (mFe) 1,5%;
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CCD ouncrurenu - oOpabaThBalOT BEPXHUH MPOAYKT LUKJIOHA MPOAYKTa MAarHUTHON
cemapaunud 1 nponykt RCMS B AByXCTynmeHYaTOM KOHTYpe yAaJeHMs IIaMa C BBICOKUMH
ckopocTssiMu  BeruibiBaHus (8-10 M/4 Ha OCHOBE BEPXHEro NPONAYKTa), YTOOBI 00eCneunuThb
BO3MOXKHOCTb JONOJHHUTENBHOTO YAAJIEHHUs TBEPABIX YACTHL HU3KOW KOHLEHTPALMU C BBICOKHM
cozepxkaHueM kpemHesema (1o 8% maccel ¢ conepkanueM 45% Si0O,), npu 5TOM orpaHUYMBas
norepu MFe 1,1%.

KoHTyp mOBbIIIEHHS KadecTBa yAajsieT MNPHOIM3UTENBbHO 7% Macchl BXOAHOTO
koHeHTpata CMS, 4ToOBI MONYyYUTh KauecTBO ¢ coaepkanHueMm 67,2% Fe ¢ oOLeHOYHBbIMH
norepssmu MarautHoro martepuana 1%. Ilponyktet HG u CCD crycruteneii oObeqUHSIOT B
pe3epByapax XpaHeHUs] KOHLEHTpaTa U Jajiee mepeKkavyruBaroT B mopT Moayns 7 uepe3 Ha3eMHbIN
TPyOOMIPOBOI.

3.6 Monynb 6 - XBOCTBI

Moxkpsie xBocTel 13 RMS, CMS 1 RCMS 00BbenuHSIOT C BEpXHUM MPOAYKTOM YAAJIECHHS
nmmaMa RMS u norokoB BepxHero mnpoaykta CCD  ouucturens u NHOJAOT B TpH
BBICOKOCKOPOCTHBIX CTYCTHTEJsI XBOCTOB Tepen mnepekaunBaHueM B xBoctoxpanwiuine (TSF).
Crycturenn XBOCTOB BBINOJHEHbI C BO3MOJKHOCTBIO TIOJNYyYEHHs] KOHIEHTPALUU TBEPIAOTO
BEIIeCTBA B HIDKHEM MpoAykTe 62% mac./mac., mpu 3TOM padoTasi ¢ ONpeneIeHHOH CKOPOCTHIO
ocaxcaeust 0,3 /M *d 1 CKOPOCTBIO BCILBIBAHMs 5 M/4. JloGaBka (okyisHTa Gbia PaCCIHTAHA
B kosmdecTBe 40 I/T HA OCHOBaHHUH TECTOBOU paloThI, U N0OaBKa KOATYJISTHTA PAaCCMATPHBAETCS
KaK CMsTYarolasl IMOCIHEeNCTBUS CTPATerusl JJs1 YMEHBLICHHS KOJHMYECTBA OCTAaTOYHOTO
(bIOKyNISHTA B TEXHOJIOTUYECKOH BOje, KOTOpast obecreunBaeT J0OaBOYHYIO BOAY IJIs1 KOHTYPOB
yIaJeHus IaMa.

Cwm. dur. 6.

Jig  TEXHONOTMYEeCKOW CXeMbl TPOM3BOACTBA KOHILEHTpaTa B Kkonudectse 20
MJTH.CYX.T/TOA1, 32 MJIH.T/TOA TBEPIBIX BELIECTB C OLleHMBaeMbIM coctaBoM 18% Fe u 52% SiO,,
conepskamue 19,4 I'n/rox BOabIL, TPAHCTIOPTHPYIOT Yepe3 HIIAMOBBINA TPYOOIPOBO AJTMHON 7 KM
B TSF.

Cwm. dur. 6: Monyis 6.

3.7. Monynb 7 - O6e3BoxuBanue (OpT)

2700 cyx.T/4 nulaMa C KOHLEHTpanueW TBepAoro BemectBa 62% wmac./mac.
nepeKkaynBaroT npudau3uTenbHo Ha 135 kM B mopt. Ha ocHoBaHuM TectoBoii pabotsl (Paterson
& Cooke), npenen tekydectu 1,8 Ila u Bsiskocts Tedenus: 40 mllasc rcrnonb3oBanu 1uis pacuera
nepexaunBanus. lllnam mepekaunBarOT ¢ KOHLEHTPALMed TBEPAOrO BELIECTBA B AHMANa3OHE
55%-68% wmac./mac. co ckopoctbro 1,7-1,8 m/c.

@uIBTPOBATBHBIN KOMIUIEKC B TIOPTY OCHOBAaH Ha MarHUTHBIX OapadaHax M JIEHTOYHBIX
¢unpTpax, W BKIOYaET B Ce0s CryCTHTENb, pPE3epPBYapbl ChIPbs (UIBTPOB, (PHIBTPHI U
BCIIOMOTaTeNbHOE OOOpynoBaHWe, Kak moka3aHo Ha ¢ur. 7. Ilecrpuecsat OapabanoB u 8
JEHTOYHBIX (PUIBTPOB PabOTAIOT CO CKOPOCTHIO (UIBTpAaLUHK, OOECHeYMBAIOIIEH MOJIyUYeHUEe
L[eJIeBOTO conepskanus Biaaru <10% mac./mac.

Cwm. ¢ur. 7: Monyns 7
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IIpumeuanue: TexHonoruueckasi cxema

CyiecTBeHHBIE HOBbIE U H300peTaTeNbCKue O0IACTH, KOTOPBIE CIENYET YUUTHIBATH - 3TO
o0bpenuHeHHbl Monynb 3/4, oobennnenHbii Monynbs SA/SB u Monyns 5C

Monyne 3 Tperuunoe npobnenne u Monynb 4 M3menbueHue: HOBasi TEXHOJIOTUYECKas
cxema 00ecIeurBaeT BO3MOXHOCTD CJIEYIOIIErO:

- Onrtumumszanuu, 49toObl cnocodcrBoBaTh BIIJIB  paGorate Oosbiie, 4TOOBI
makcummsuposate  BITJIB, 4roOpl  cmocoOCTBOBaTH — pacKajbIBAHUI — MaTepuaja  Ha
MUKPOYACTHIIBI C HU3KUM MOTPeOICHHEeM SHEPTUH, T1Ie:

- pa3Mep ChIpbsi HA BXOAEe B Moaysib 3 MOKET UMETh NPEANIOUTUTEIBHO BEPXHUI pa3Mep
80 MM (1 moteHuManbHO 10 100 MM), YTOOBI YMEHBIIUTD HATPY3KY HA PACIIONIOKEHHOE BBILIE 10
MIOTOKY BTOPHYHOE IPOOJIEHUE;

- pa3mep chIpbsi Ha Beixoae 3 Moayis 4 ¢ Pgp80OMKM (M MOTEHLHAIBHO €11le MEHbINE, 10
60 MkKM), 4YTOOBI YJYYIIUTH BBICBOOOKAEHHE MATrHUTHOTO MaTepuaia ¢ YMEHbIIECHUE
noTpeOJIeHNs] SHEPruH, B PACIHOJOXKEHHbIE HIDKE IO IOTOKY MAarHWUTHBIE CEMapaTopbl |
OaleHHbIe MEJIbHULIBI, COOTBETCTBEHHO;

- Cyxas MarHuTHas cernapaunusi, OCYLIECTBJIsieMas CHapyXXud OT JABYX KOHTYpOB,
NO3BOJISIET TIOAABaTh ONTUMANbHBIA pasmep B DMS (BepxHmii pasmep 6-8 Mm), 9TOOBI
3¢ (eKTUBHO yHanATh KPEMHE3eM M HEMarHUTHbIE MAaTepUasibl € HHU3KUMH [OTEPSIMU
mMarHuTHOro marepuaina (17% morepu mo macce ¢ MOTEPSMH MarHUTHOro marepuana 1,5%).
Taxoke, ¢ DMS, KOTOpBI SBJISIETCS BHELTHUM JUJIsI KOHTYPOB, cMAT4aroTcsl 3¢ ekt KonebaHuit
BXOJTHOTO CbIpbsl B BUJie ROM Ha /1Ba HE3aBUCUMBIX KOHTYpA.

Cwm. ¢ur. 8.

Monyne SA u 5B ToHkoe m3MenbyeHHe: HOBask TEXHOJIOTMUECKas cxeMa 00ecreqnBaeT
BO3MOKHOCTb CJIEAYIOLIETO!

- Ontummsanus noTpedIeHNsl SHEPTUU MEeNbHULIEH 32 CUEeT MCIIOIb30BAHUS BEPXHUX IO
MOTOKY IIMKJIOHOB B Ka4eCTBE PAa3ACIUTENs] «MOLIHOCTH» MyTeM OTBEIEHHs MPHOIU3UTENBHO
25% marepuana B BEpXHEM MPOAYKTE LIUKJIOHA B PACIIOJIOKEHHbIE HHUXKE IO MIOTOKY CTyCTUTENH
IS yJAJIeHUs 11J1aMa;

- Yanenue miama MarHUTHBIX IPOAYKTOB MEJBHUIIBI M BEPXHErO NPOAYKTA LIUKJIOHA C
BBICOKUMH CKOPOCTSIMH BCIuibiBaHusl (10 Mm/4), 9ToOBI 3(pPEKTUBHO yNAIHTH KpPEMHE3EM H
HEMarHUTHbIC MaTePHAJbl C HU3KUMH TOTEPSIMH MarHUTHOTO Matepuana (22% mnorepu o mMacce
¢ morepsMu MarHuTHoro marepuana (MFe) 1,5%), urobsl obecneunts Ooree nydIIyrO
NPOM3BOIUTEILHOCTD HA BBIXOJ] PACTIONOKEHHBIX HHKE 1O MOTOKY 6J10k0B CMS.

Cwm. ¢wur. 9.

Ha ¢ur. 9a wimoctpupyercst anbTepHaTHBHAsS TEXHOJOTUYECKas CXeMa, KOTopas
IOTIONHUTENBHO pacmupsier nm. 1-14 ¢opmynsl m300pereHns, mokasaHHele Ha ¢ur. 9, u
IEMOHCTPUPYET BTOPOH KOHTYp MJIsl HM3MeNb4YeHUs OoJee CIOKHOTrO MaTepHhaia, KOTOPBIH
MPOIIeNT Yepe3 MepPBbIii KOHTYP MeJbHULbI (cchiiouHast mosunust 24). IIponykT menpHUIBI 24
JOTIONIHUTENBHO 00pabaThIBAIOT IS yAAJNEHUs] HEMArHUTHBIX MaTepHalioB (C UCMOJIB30BAHUEM

CTyCTUTENeH IS yAaleHusl UlaMa ¥ MarHUTHBIX CENapaToOpOB TOHKOW cemaparyu), pu 3TOM
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MOTOK MarHUTHOTO KOHIIEHTpaTa JOMOJHHUTENBHO PasfessloT MO pa3Mepy C HCIOJIb30BAHUEM
LUKJIOHOB (ANl yJAJEHUS MEJNKHX YacTUI]) W BBICOKOUACTOTHBIX HHM3KOAMIUIMTYIHBIX
BUOpAIIMOHHBIX TPOXOTOB, NPHU 3TOM IOTOK HAAPEIIETHOrO IMPOAYKTAa BBICOKOYACTOTHOTO
HU3KOAMIUIUTYTHOTO BHUOPALIMOHHOTO TIPOXOTa CJIYXXUT B KAdeCTBE ChIPbS CHCTEMBI
HE3aMKHYTOIO KOHTYpa MEJbHHIIbI BTOPON CTyHeHH. XOTs 3Ta CUCTEMa HE3aMKHYTOIO KOHTYpa
MEJIbHHLIbI BTOPOI CTYIeHH paboTaeT B pexkuMe U3MebueHUs ¢ 00Jiee BBICOKUM MOTpedieHneM
5HEPTUH, 4YeM KOHTYp MEPBOH CTYNEHH, ChIPbE KOHTYPa BTOPOI CTYNEHHU COCTABJISAET TOJIBKO 12-
18% OT MOTOKa ChIPbSi KOHTYpa MEJIbHHULBI TIEPBOM CTYNIEHU, TEM CaMbIM MUHHMHU3UPYs oOuiee
notpelyieHne SHEePruu MEJbHHIBI 3a CUET W3MENbYeHHs TOJIbKO Oosiee KpymHOro u Ooljee
CJIOKHOTO MaTepuaia ¢ 60j1ee HU3KUM PacxXOIOM.

Mopyns SC KoHTyp HOBBIIIEHHs] KauecTBa MPOAYKTA: HOBAas TEXHOJOIMYECKasl CXxema
o0ecrieynBaeT BO3SMOXKHOCTb CIEAYIOLIETO:

- ObGecnieuenue conepskanus Fe 67+% nns BceX PYAHBIX TeJ, PaCCMATPUBAEMBIX ISt
npoekTa. TUNMMYHOE MOBBIIIEHUE KauecTBa OT conepkaHus 64+%Fe no copepxanus 67+%Fe c
norepeii mo macce <10% cobipbst B Moaynb SC (nnm 2-3% nucxomHoro cbipbsi B Biune ROM);

- KoHTyp moBblllIeHNs KaueCcTBa MUHUMHU3UPYET JOMOJIHUTENbHOE H3MeIbUeHUE 32 CUeT
obpabdotku Tonbko 15-20% nponykra CMS 1 obecrniedynBaeT KOHEUHbIN KOHIIEHTPAT ¢ Pog4SMKM
(rpoxoT), 9TOOBI MOMYYUTH KOHEUHOE IIeJIEBOE KauecTBO ¢ copeprkanueM 67+% Fe u <6% Si0»;

- BO3MOXXHOCTh TOJIy4€HHS] BHICOKOKaYECTBEHHOI'O MAarHETUTOBOIO MPOAyKTa, T.e. 25%
BCETrO MPOAyKTa ¢ coaepskanueMm Fe >68%.

Cwm. ¢ur. 10.

Kak cnenmyer u3 BBIIIEU3IOKEHHOrO, INMpPUMEP B COOTBETCTBUH C H300peTeHUEM
npensaraeT yCTpOUCTBO /il 00OTaleHus MAarHETUTOBOM JKeJIE3HOM Py/Ibl, BKIFOUaroInee B ceOs
HepBbIii  BAIKOBBIN mpecc BbicOKoro nasineHus (BIIJAB) nms npoOnenust marHeTUTOBON
JKEJIe3HOW PyIbl Ha YacTULIbI, U BTOPOH BaJIKOBBINM mpecc Bbicokoro nasneHus (BIIJIB) ms
U3MEJIbYCHUSI YaCTULl. 3asBUTENIEeM ObLIO OMpPEIENIEHO, YTO JOCTUraeTCs SKOHOMHUsS SHEPTUH 3a
cuet Hanmu4us nepsoro BIT/IB, KOTOpHI BBIMOMHSET onepauuto apodseHus, u sroporo BIT/IB,
KOTOPBIH BBINOJHSAET OMNEPALMI0 HM3MENbUEHHUs, 4TO SBIseTCA NpeuMmylecTBoM. Panee He
npeanonaragock, uro BIIJIB MoxaO ObIO OBl KCHONB30BaTH U YMEHBIIEHHS
IPaHyJIOMETPUUECKOro cocTaBa Chipbsi 8 MM, 100% mpoxoxnenune (Fip8mm) mist moydeHus
nponykra Pgo80MKkM m3-3a BHOpauuMii, CIUIIKOM MEJIKOrO MPOAYKTa, OTCYTCTBUS NMyCTOT M
coTpsiceHus1 oOopynoBaHus. 3asBuTeNeM Obula OOHapyk€Ha BS3KOCTP B MaTepHale,
cniocoOHocTh BII/IB oThensTs skene3HOpyaHbIH MaTepral OT KpeMHe3eMa, U Obljia MpUMEHEeHa
n300peTaTeNbHOCTh, YTOOBI MPUHATH K YCTPOWCTBY, KOTOpPOE OOECIEeYHBAET 3HAYUTEIBHYIO
SKOHOMHIO SHEPrHMHM M JIEHEXHBbIX cpencTtB. Hacrosimee m3oOpeTeHHe MMeEET MOpa3UTeNbHBIN
pe3yabTaT, KOTOpBIH OBUT TONy4deH Ojaromaps 3HAHUSIM, OKCIIEPTHBIM  HaBBIKAM,
n300peTaTeNbCKOMY TAJIAHTY U 3aTpaTaM BPEMEHHU aBTOPOB HACTOALIETO H300PETEHUSI.

B onHoli ¢opme mepBbIii BaTKOBBIM MPECC BBICOKOTO JABJIEHUS MOXKET JIPOOUTH
MAarHE€TUTOBYIO JKEJIE3HYIO PYAy OT IPaHyJIOMETPUYECKOrO COCTaBa ChIpbs MO MeHbLIeH mepe 80

myM, 100% mnpoxoxnenue (Fipo80MM), 10 rpaHyioMeTpudeckoro cocraBa cbipbsi 8 MM, 100%
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npoxokaerne (Fipo8Mm). BTopoii BajKkoBBII mpecc BBICOKOTO NABIEHUS APOOUT YaCTHIBI OT
IpaHyJIOMETPUYECKOrO CcOCTaBa Chlpbs MO MeHbuiedl mepe 80 MM, 100% mnpoxoskneHue
(F10080MM), 10 rpaHyIOMETPHUECKOro cocTaBa chipbs 8 MM, 100% npoxosxnenue (Fjpo8mm).

IIpensoxeHn crocod oboraieHnss MarHeTUTOBOTO PYHOTO TeNla ¢ HU3KUM COZlEep’KaHHEM
BJar C WCIOJb30BAaHHEM JBYXCTymneH4aToro KoHtypa BIIBJI, kotopwlii obecneunBaer
BO3MOKHOCTh ontumusupoBath BIIB/I nist paboThl ¢ BepXxHUM pazmMepoM 80 MM [JIs TONTyYeHUS
npoaykra Pgp80MkM, 4T00BI yMEHBINTH NOTPEOIEHNE SHEPTUH, YTO SBJIETCS MPEUMYIECTBOM.
[epssrit kouTyp BIIB/] MOXkeT npenctaBisaTh coOO0# 3aMKHYTBIH KOHTYP € TPOXOTOM, U BTOPOH
koHTyp BIIB/] MOeT ObITh 3aMKHYT CUCTEMOW BO3IYIIHBINA KJIACCH(HUKATOP/TIBUICYIOBUTEIND C
TKaHeBbIMU (UIbTpaMu. J[Ba KOHTypa MOTryT OBITh pa3fesieHbl CyXOH MAarHUTHOH cenaparuet,
9YTOOBI YAAJIUTh HEMAarHUTHBIE OTXO/BI TIEPENl BTOPbIM KOHTYPOM, TEM CaMbIM YMEHbINAsI PacXo
Y JONOJIHUTENBHOE U3MENbUeHUE JJIs1 BTOporo konrypa BIIB/I.

IIpumepsl HacTosimero H300peTeHHsT O00ECNEeuHnBAIOT BO3MOMKHOCTH  IOJYYEHHSI
conepxkanusi Fe 67% u3 ChIpbeBbIX TIOTOKOB MarHeTuTa ¢ oomum copepkanueM Fe mo macce 64-
65% ¢ MHUHUMaJBHOUW mMoTepell Mo Macce 3a cyer (a) yaaneHus nuiama (UUKIOH MPOAYKTa
MAarHUTHOM Cemnapaiyu) nepea AajbHelmen rugpocenapaiuei, u (b) orpaHudeHus: Conep KaHusI
no macce <2% wMmarepuana pasMepoM +45 MKM B IOTOKE KOHEYHOIO IPOAYKTa C
UCIOJIB30BaHuEM TrpoxoToB Derrick, 3a KOTOpBIMU CHIEAYIOT MEJBbHUIBl AOU3MENbUYEHUS] U
MarHuTHbIE CEMapaTopbl JIsl OrpPaHUYEHMs MOTEPU MO MAacCe MU3-3a HaJpELIeTHOro NMPOAYKTa,
YTO SIBJISIETCS] IPEUMYLIIECTBOM.

Hacrosimee wu3o0OpereHue mnpemnaraer crnocod 0OO0E3BOXKHBAHHUS —MEJIKO3EPHUCTOTO
MarHeTuToBoro koHueHntpara (P8OL<45 mxm, u B wactHoctu P8OL cocraBuser 25 Mxm - 35
MKM) n0 coxepxaHus Brarn <10% wmac./mMac., € HCHOJB30BAHUEM YCTPOMHCTBAa JJIs
00€3BO’KMBAHUSI MArHETUTA, MPH 3TOM OOE3BOXKEHHBIII MAarHEeTHT BBIFPYXKAIOT ¢ OapabaHa u
AOMOJHUTENIBHO O0€3BOXKHBAIOT C HCIOJIb30BAHHEM TPAHCIOPTEPHOTrO JICHTOYHOIO (UIIbTpA,
BBIMOJIHEHHOTO TaKMM O00Opa3oM, YTO MAarHeTHT, TPAHCIOPTUPYEMbIH BAOJNb BEPXHEH
MIOBEPXHOCTH JICHTOYHOTO (PriibTpa, OyAET CTATMBATLCS B HANPABICHUU BHH3 MOJ NEHCTBUEM
MAarHUTHOTO TMPHUTSDKEHUsST BHYTPH MArHeTUTa TAakuM o0Opa3oM, YTO BOAA JONOJHHTEIBHO
BBITECHSIETCSI M3 MAarHeTHTa M CTEKaeT 4Yepe3 TPAHCIOPTEPHBbIA JICHTOYHBIH (QHIBTP, dTO
SIBJISIETCS IPEUMYILECTBOM.

XoTs BbIle OBUIM OMHCAHBI PA3JIUYHbIE BAaPHUAHTBl OCYLIECTBJIEHUS] HACTOSIIETO
n300peTeHus], ClielyeT IOHNMAaTh, YTO OHHU OBbUTH MPEICTABIICHBI TOJBKO B KAYECTBE MPHUMEPA, a
He [uia orpaHndenHus. CrienuanucTaM B 3TOH OONACTH TE€XHUKH OYEBHIIHO, YTO B HHUX MOTYT
OBITH CHENaHbl Pa3INYHbIE W3MEHEHHs MO (opMe U OTAEIBHBIM 3JIEMEHTaM, HE BBIXOIS 3a
npenebl CyIHOCTH U obbema u3oOpereHus. Takum oOpa3oMm, HacTtosiee H300peTeHHe He
OrPaHUYMBAETCS KAKMM-JIHOO U3 ONMCAHHBIX BBILIE MPUMEPHBIX BAPUAHTOB OCYIIECTBIICHHSL.

Cchuika B HACTOALIEM JOKYMEHTE Ha KaKyO-JTHOO MPENUIeCTBYOYIO MyOauKanuto (Win
TOJIYYEHHYI0 U3 Hee MH(OPMALIMIO) WM Ha JII0Oble U3BECTHbIE MaTepUaJibl HE SIBJISIETCS] U HE
IOJDKHA BOCHPUHUMATBCS Kak NOATBEpXKIEHHEe WIM NpU3HaHue uian Jrobas ¢opma

NPEATIONOXKEHHUs, YTO NMPEALIECTBYIOmas MyOoauKanus (WM MojydeHHas U3 Hee MH(OpMarus)
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WIM M3BECTHBIA MaTepuasn oOpa3ylT 4acTh OOIIEM3BECTHOI'O 3HAHUS B OOJNACTH, K KOTOPOH
OTHOCHTCSI JAaHHOE ONUCAHUE.

Bo Bcem ommcanum M B mocienymouied ¢gopmyse H300peTeHHs, €Cid KOHTEKCT He
TpeOyeT MHOTO, TEPMUH «COAEPKATb» U €ro pasjuuHble MOAU(UKALINH, TAKHE KaK, HAIPUMep,
«CONEPKUT» U «COIEp’KAIIMN», CleAyeT IOHUMAaTh, KaK IOAPa3syMEBAIOIIMN BKIIOYEHUE
3asIBJIGHHOM LIeJION YacTH WJIM 3Tara WM TPYMIbI LeJbIX YacTell WM 3TaroB, HO HE HUCKIIIoYast
Jr000# qpyroii Leoi YacTH WK STarna WK TPYIIbI LENbIX YaCTeH UM 3TAaIOB.

[TEPEYEHD CCBHIJIOYHBIX IMO3ULIMI HA YEPTEXAX

Qur. 1

A TlepBuunoe apobnenue (x2)

B Bropuunoe npo0Oienue (x6)

C Cxnan kpymHOAPOOIEHOU Py b

D BankoBble pecchl BBICOKOTO AaBieHUs (4)

E Menkue gacTuisl

F Bo3nymHslii kinaccudukarop (x10)

G IIpmeynoBuTeny ¢ TKaHEBBIMU (QUIBTPaMHu (X6) - 4 MONHOTO pa3mMepa/2 MOJOBUHHOTO
pasmepa

H MarauTHbie MaTepuaibl

I HappeweTHblit npOAYKT

J IlogpererHbiii TPOAYKT

K Cyxue rpoxotsr (x10)

L KpynHbie yaCTHLbI

M BankoBele npecchl BBICOKOTrO AaBieHHs (X8)

N Cyxas maruuTHas cenapanus (x20)

O Cknag KpymHBIX OTXOAOB

P JloGaBiieHre BOIbI

Q PesepByaps! nepenayn KPymHbIX YacTHL (X2)

R BepxHuii npoayKT LIUKJIOHA

S MaruuTtHble MaTepuaisl RMS

T I'pybast MOkpasi MarHuTHas cenapanus (x58)

U Hemaruutssle MaTepuaisl RMS

V BepxHuii NpoayKT CrycTuTens Ajs yaajieHus nama RMS

W HuxHull npoayKT LUKJIOHA

X MenbHHLBI TOHKOTO U3MENbYeHUs (X7)

Y Crycrurenu XxBocToB (x3)

Z. B XBOCTOXpaHUJIUILE

Aa BepxHuii npoaykT

Ba LFCU (6sok JlaitoHca st yripasiienus monadeit) (4x 1) ynanenus nuiama RMS

Ca HuwxHuit nponykT yaaneHus muamMa RMS

Da Tonkast MOKpast MarHuTHas cenapanus (x44)
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Ea MaruutHsle matepuanst CMS

Fa BepxHuii NpoayKT LUKJIOHA

Ga HuwxHuli npoayKT LUKIOHA

Ha I'poxots! [leppuka (x80)

Ia HagpeweTHelil mpOAYyKT

Ja IloppemeTHblil NPOAYKT

Ka MenbHuma nousmenbueHus (x2)

La [ToBTOpHAst TOHKAsi MOKpasi MArHUTHAs cerapanus (X06)
Ma HemaruutHbie MmaTepuansl CMS

Na HemaruutHbie MmaTepuainsl RCMS

Oa CrycTuTtenb BBICOKOKauYeCTBEHHOI'O KOHLIEHTpaTa
Pa MaruutHbie MaTepuansl RCMS

Qa BepxHuii npoaykr

Ra LFCU (2x1) CCD ouuncrurens

Sa JlobaBrieHKe BOBI

Ta PezepByapbl XpaHeHUs! KOHLIEHTpaTa (x4)
Ua TpyOonpoBoxa KOHIIEHTpaTa B TIOPT

Va PesepByap cbipbsi GuinbTpa KOHIEHTpaTA (X4)
Wa CrycTturens KOHLEHTpaTa

Xa Kommiekc 00paOoTKH KOHIIEHTpATa B IOPTY
Ya OGesBoxuBarormue 6apadansl (x16)

Ab Bo3Bpar TeXHOJIOTHYECKOH BOAbI B padoTy
Bb Konuenrpar Ha xpaneHue

Qur. 2

Cb Monyns 1

Db IlepBuunoe npobneHne

Eb Monaynb 2

Fb Bropuunoe npobienue (x3)

Gb Cxian xpynmHOApOOIEHOM Py b

@ur. 3

Hb Ilonaua cBexxero cbipbst uz COS

Ib BankoBble mpecchl BEICOKOTO JaBJICHUS

Jb Cyxoii rpoxor

Kb Hanpemerssiii npoaykT

Lb IloxpermieTHblil NpOAyKT

Mb MarautHbie MaTepHUabl

Nb B Monyns 4

Ob Cyxast MarHuTHas cenaparus

Pb HemaruuTtHble MaTepuabl

Qb Otxoast DMS
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Qur. 4

Rb U3 Monyns 3

Sb Bozaymisslii knaccupukaTop (CTaTudecKui/ TMHAMUYeCK i)
Tb Menkue yacTuiipl

Ub MaruuTHble MaTepHabl

Vb KpymnHeie yacTHLbI

Xb ITpomesxxyTouHbIE OYHKEPHI

Yb BankoBble mpecchl BHICOKOTO JaBICHUS

Zb JloGaBneHue BOIbI

Ac PesepByap ceippst RMS

Bc B Monyns 5A

@ur. 5

Cc U3 Monyns 4

Dc Monyne S5A

Ec BepxHuil npOAyKT LIUKIIOHA

Fc MaruuTtHble MaTepuaiel RMS

Gce I'pyGast Mokpast MarHuTHast cenaparus (x58)

Hc Jlo6aBiieHue BOIbI

Ic Pesepsyap cbipbst RMS

Jc BepxHuii MpOAYKT crycTuTens 1uis yaaneHus miaama RMS
Kc Hwxnuii npoaykt RMS

Mc MenbHuUIBI TOHKOTO H3MeNbueHHs (X2)

Nc LFCU (6n0xk JlaiioHca anst ynpasienus nogaueii) (4x 1) ynanenus mama RMS
Oc B Monyns 6

Pc Marnutaele matepuainbsl CMS

Qc ToHkast MOKpasi MarHUTHas1 cenapauus (x44)

Rc Hwxuuit nponyxr yaanenus miama RMS

Sc HemaruutHele matepuaisl CMS

Tc Monyns 5B

Uc MenpHuna gousMenpb4eHus

Ve LECU (2x1) CCD ouncrutens

@ur. 6

Wc Moayns SA - Hemarnutssle matepuansl RMS

Xc Monaynb 5B - Bepxnuii npoaykt yaanenus miaama RMS
Yc Monyns 5C - Hemaruutsbie Mmatepuansl CMS

Zc Mopynb 5C - Hemarautsble MaTepuaisl RCMS

Ad Mopyns 5C - Bepxnuuii npoaykt CCD ouuncturens

Bd - Crycrurenu xBocToB (x3)

Cd B xBocTOXpaHuuiie

Qur. 7
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Dd TpyOonpoBox KOHIIEHTpaTa B MOPT

Ed Crycrurenp KkoHLIEHTpaTa

Fd Pe3epByap cbipbs punbTpa KOHLEHTpaTa (X4)
Gd Ob6e3BoxuBarouue dapabansl (x16)

Hd Komruiexc 06paboTku KOHIIEHTpaTa

Id @unbTpe! KOHLIEHTpaTA (X8)

Jd Konuenrpar Ha XxpaHeHue

Q@ur. 8

Kd Tlonaua cBexero chipbsi

Ld Monayns 3

Md BankoBblie pecchl BHICOKOTO TaBJICHHS
Nd Monyns 4

Od HagpermerHsiii IpoayKT

Pd IlonpemeTHslii NpoaAyKT

Qd Cyxoii rpoxot

Rd MaruuTHble MaTepuasl

Sd Bozaymisslii knaccupukaTop (CTaTHYeCKui/ TMHAMAYECK I )
Td Menkue 4acTHLIBI

Ud KpymnHbie yacTHibl

Vd Cyxast MarHUTHas cenaparus

Wd HemarautHble MaTepHuabl

Xd Otxonst DMS

Yd BankoBble npeccel BHICOKOTO JaBJICHUS
Zd TTbineynoBUTENb C TKAHEBBIMU (PUIIBTPAMHU
Ae ITpomerxxyTounble OyHKEpBbI

Be JlobaBieHune BObI

Ce PesepByap cbipbst RMS

De B Mopynbs SA

@ur. 9

Ee Menkue 9acTHIIbI BO3IYIIHOTO KjaccudukaTopa
Fe Monyns SA

He Monyns 5B

Ie ITponyxt RMS

Je XBocTel RMS

Ke MaruuTtHslil cenapaTtop

Le BepxHuil 1o NOTOKY LIMKJIOH

Me B Monyisb 6

Ne HuxHuii NpoayKT LHUKIOHA

Oe B pesepByap cbIpbsi MEIbHULIbI

Pe HIGmill
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Qe PesepByap npoayKTa MeIbHULIbI

Re BepxHuii npoaykr

Se B xBOCTBI

Te JloGaBneHue BOABI

Ue HuxHuii npoaykT

Ve CCDI1

We CCD2

Xe Crycrurenu 1J1s yajieHus Ijiama

Ye B CMS

Qur. 9a

Ze ®ur. 9

Af Tonkasi MarHuTHas cenapanus

Bf XBoctel CMS

Cf Menkue 4acTHIIbl BEpXHEro NPOAYKTa LIMKJIOHA IPOAYKTAa MAarHUTHON cenapanuu
Df IuxnoH npoaykTa MarHUTHOM cenapanuu

Ef HuxHuii npoayKT LUKJIOHA IPOAYKTAa MAarHUTHOM cenapauuu
Ff BpICOKOYaCTOTHBIH HU3KOAMILTUTYIHBIH BUOPAITMOHHBIN IPOXOT
Gf IlopperieTHbIi NPOAYKT IPOX0Ta

Hf HangpemerHelil mpoayKT

If /IByxcTyneH4aTblii KOHTYP MEIbHULIbI

Jf IIponyKT MenbHULIBI

@ur. 10

Kf U3 Moayns 5C wacts A

Lf ITponyxt CMS

Mf BepxHuii npoayKT LUKJIOHA

Nf HrxHuit npoayKT HUKIOHA

Of HagpeteTHsli IpoayKT

Pf I'poxor Jleppuka

Qf IToppereTHbIil MPOIYKT

Rf BbicokokauecTBEeHHBIN BEpXHUN IPOAYKT

Tf MenpHULDA JOU3MEIBUEHUS

Uf IloBTOpHas TOHKast MOKpasi MAarHUTHas cenapanus
V{ XBoctel RCMS

W{ IIponykr RCMS

Xf B Monyunb 6 (XBOCTBI)

Zf BepxHuii npoaykT

Zf HuxHuii npoaykT

Ag CCD1

Bg CCD2

Cg CCD3
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Dg JloGaBneHre BOIbI

Eg CCD crycrurenu 1js yAaleHus LuamMa
Fg ®unbtp

Gg PesepByap cbipbs

Hg B Monyns 7 (¢punbrpariusi)
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D®OPMYJIA U3OBPETEHUS

1. Cnoco® oforameHuss MarHeTHTOBOW JKEJNE3HOW pPyAbL, BKIIOYAOIUN 3Tam
HCTIONIb30BAHUS BAJIKOBOTO Mpecca Bbicokoro aasneHus (BIIB/I) nns npoGnenust MarHeTura.

2. Cnoco0 oOoramieHusi MarHeTUTOBOM >K€Ne3HON pyabl Mo m. 1, B KOTOpPOM 3Tam
UCIIONIB30BAHUSI  BAJIKOBOTO  Ipecca  BBICOKOTO  JABJIEHMsS  OPOOMT  MarHeTHT  OT
IpaHyJIOMETPUYECKOIO COCTaBa ChIpbsi MO MeHblIeH Mepe 80 MM 10 IpaHyJIOMETPUYECKOrO
COCTaBa ChIPbsl 8 MM.

3. Cnocob oOorameHusi MarHETUTOBOW JKEJIE3HOH pyAbl MO M. 2, B KOTOPOM 3Tarm
UCTIONIb30BAHUSI  BAJKOBOTO  Mpecca  BBICOKOTO  JAaBJEHHWs  JAPOOUT  MAarHeTut  OT
IpaHyJIOMETPHUUECKOrO COCTaBa ChIpbs 1o MeHbliedt mepe 80 mm, 100% mnpoxokneHue
(F10080MM), 10 TpaHyJIOMETPUUECKOTO cocTaBa Chipbst 8 MM, 100% mpoxoxnenue (Fipo8mm).

4. Cnocob oforameHusi MarHETUTOBOH >KeJe3HOH pynbl mo mobomy w3 mm. 1-3, B
KOTOPOM 3Tall  HCIOJB30BAaHHS  BaJKOBOTO Ipecca BBICOKOIO JaBJE€HMs]  BKJIOYAeT
HCIIOJIb30BAHUE BAJIKOBOI'O MPECCa BbICOKOIO JABJICHUS C BAJIKOM JUAMETPOM 2,4 M U LIUPUHOU
2,2 M, pabOTarO MM C TaBJICHUEM 4H/Mm? (4 MIla) u CKOPOCTBIO BpalleHus Bajika 2,7 m/c.

5. Cnocob® oboramieHuss MarHETUTOBOW KEJNE3HOW pynbl mo Jjrbomy w3 mm. 1-4,
JOTIOJTHUTEIPHO BKJIIOYAIOLIUIN 3Tall MCIONb30BaHUSA IPOXOTa AJs TMOJYyYEHUs OAHOPOIHOTO
NPOAYKTA, W 3Tall UCHOJb30BaHUs OJIOKAa Cyxoi MarHUTHOH cemapaumu (DMS) nns ynaneHus
HEMarHUTHBIX MAaTEPUAIOB.

6. Cnoco0 oboraieHnss MarHETUTOBOM JKeJIe3HON PyZbl 1O I 5, B KOTOPOM OJIOK CyXOi
MarHUTHOH cenapaiii UMeeT KOMIIO3UTHBIN OapabaH.

7. Cnocob oboraieHuss MarHETUTOBOM >KeNe3HOW pyael mo jodomy u3 mm. 1-6, B
KOTOPOM CIOCOO JOTMOJIHUTEIBHO BKJFOUAET 3TAll MPOXOXKIACHUS YacTUIl 4Yepe3 BO3AYIIHBIN
KJIacCHU(PUKATOP, KOTOPBIN OTHENAeT MEJKHE YaCTHUIIbl, KOTOpPbIE TMOAAIOT B IMBUICYJIOBUTEb C
TKaHEBBIMH (DMIIBTPAMH, OT KPYIHBIX HYaCTHIL], KOTOPbleé CHOBAa MNOAAIOT B JONOJHHUTENBHBIMN
BaJIKOBBIN MIPECC BBHICOKOTO ABJIEHUS JJIsl H3MeNbueHusT 4acTull oT Fpo6-8Mm no Pgo60-100mKm.

8. VcrpoiictBo miisi oOoraleHusi MAarHETHTOBOW >KENE3HOW pyIbl, coaeprkainee OJIOK
cyxoi marHuTHO# cenaparuu (DMS), umeromuii KoOMIo3uTHbIN Oapaban, mpudeM OJIOK CyXxoH
MarHUTHOH Cenapariy BBITIOJIHEH C BO3MOXKHOCTBIO YAAJIEHHUs] HEMAarHUTHBIX MaT€PHAJIOB.

9. YcrpolicTBO Mt 00OraleHusi MarHeTUTOBOM JKeJIe3HOUM pyabl Mo 1. 8, comepkaliee
BAJIKOBBII mpecc Beicokoro nasienus (BIIBJI) nist npobneHnst MarueTura.

10. YcTpoiicTBo ayisi oOOraleHnst MarHeTUTOBOM JKEJIe3HOH pyaAsbl 1Mo 1. 9, copeprkariee
CYXOM I'pOXOT [UJIsl OTAENIEHUs] MOJAPEIIEeTHOrO MPOAYKTa OT HAAPEIIEeTHOrO MPOAYKTa, KOTOPHIi
CHOBa PELIUPKYJIUPYETCs Yepe3 BAJIKOBBIM NMPECC BBICOKOIO ABIEHUS.

11. YcrpoiicTBo muist oOorameHust MarHeTUTOBOH JkeJie3HOH pynabl 1o 1. 10, comepakainee
TOTIONTHUTEIBHBIN BaJIKOBBIA mpecc BbICOKOro aasyeHust (BIIB/) miust m3smenp4yeHnss 4acTui OT
Fi006-8MM 10 Pgp60-100MkM u BO3AyIIHBIHA KjaccuPUKATOp Ui OTHEICHUS Marepuaa,
KOTOPBII JOJDKEH OBITh W3BJIEUEH W3 MaTepuana, KOTOPBIH AOJDKEH OBITh MOJAaH CHOBA B
JOTIOJTHUTENIbHBIN BAJIKOBbIN MPECC BBICOKOTO AABJIECHUS AJisl JONOJHUTENBHOIO U3MEIbUEHUS.

12. YerpolicTBo i1st oOorammeHusi MarHeTUTOBON JKEJIE3HOM pybl, copeprkaliee nepBhlit
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BAJIKOBBIM MPECC BBICOKOIO MAABIEHHs Ui APOOJEHUS MArHeTHTa, CyXOH TIpOXOT JUIs
CEJIEKTUBHOM IOAA4YM MaTepuajla CHOBA B INEPBbIM BAaJKOBBIA IPECC BBICOKOTO IABJIEHUS,
BO3IYLIHBIA KJIACCH(PUKATOP AJISI CEJIGKTUBHON MOJA4YH MaTepuajia CHOBA BO BTOPOW BaJIKOBBIN
IIPECC BBICOKOTO NABJICHUs], BTOPOW BAJKOBBIM IMPECC BBICOKOTO NABJICHHs IJIs1 U3MEJbUYCHHUs
MarHetutra, u OJOK Cyxod MarHuTHOW cemapaimu (DMS) nns ypaneHuss HeMarHMTHBIX
MaTepuayioB, NMpH 3TOM OJIOK CyXOW MAarHWTHOH Cemapaliy paclOJIOKEH CHApYKH OT IBYX
3aMKHYTBIX KOHTYPOB, CBSI3aHHBIX C II€PBbIM U BTOPBIM BAJKOBBIMH IIPECCAMHU BBICOKOIO
NABJICHUS.

13. VcrpoiictBo mnst oOoraimieHuss MarHeTUTOBOW KEJIE3HOH pyHbl, CoaeprKalnee
IbLJICYJIOBUTENb C TKAHEBBIMHU (DHIIBTPAMH, UCIIONIb3YEMbIH B MPOU3BOACTBEHHBIX LEJISX.

14. YcrpolcTBo i1st oOorammeHsi MarHeTUTOBOM JKEJIE3HOH py/Ibl, CopeprKaliee mepBhli
BAJIKOBBIH Tmipecc Beicokoro aasneHust (BIIB/I) nis apobieHnss MarHeTUTOBON JKEJIE3HON pPyIIbI
HA YaCTHUIIbI, 1 BTOPOH BAJIKOBBIH Mpecc BbICOKOro aasneHust (BIIB/) st n3Menp4eHns YaCTHII.

15. Yerpoiicteo mo n. 14, B KOTOPOM NEPBBIM BaJKOBBINA MPECC BBICOKOIO AABJICHUS
ApOOUT MarHETUTOBYIO KEJE3HYIO PyIy OT IPaHYJIOMETPUUECKOTO COCTaBa ChIPHS IO MEHBIICH
mepe 80 MM, 100% mpoxoxnenue (Fipo80MM), 10 rpaHyJIOMETPHUYECKOrO COCTABA CBIPhS 8 MM,
100% mpoxoxnenue (Fipo8mm).

16. Ycerpoicteo no n. 14 unu n. 15, B XOTOPOM BTOPOH BAaJKOBBIM IMPECC BBICOKOTO
JaBJIEHHUs] APOOUT YaCTHULIBI OT IPAHYJIOMETPHUUECKOrO COCTaBa ChIPbs IO MeHbIneH Mepe 80 MM,
100% mnpoxoxnenue (Fi080MM), no rpaHymomerpuueckoro cocraBa cbipbsi 8 MM, 100%
npoxoxaenue (Fip8mm).

17. Cnoco® oborareHuss MarHeTUTOBOIO PYAHOI'O TeJa ¢ HU3KUM COJIEP>KaHUEM BJIaru €
UCIIONIb30BAaHUEM ABYXCTyneH4daToro koHrypa BIIBJI, xotopblii oOecrieunBaeT BO3MOXKHOCTb
ontumusuposats BIIBJI nnst paboTsl ¢ BepxHUM pazmepoM 80 MM Ul MOJNYYEHUS MPOAYKTA
P3g080MKM, 4TOOBI YMEHBIIUTD MOTPEOICHUE SHEPTUH.

18. Cnocob oborameHusi MAarHETUTOBOTO PYIHOTO Tejla ¢ HU3KUM CONEp’KaHHeM BJlard
no m. 17, B xoropom mnepebiii koHTYp BIIBJ] mpencraBniser coOOH 3aMKHYTBIH KOHTYp C
IPOXOTOM, a BTOPOU KOHTYp BIIB/I 3aMKHYT CHUCTEMOH BO3/YLIHBIN
KJIACCU(PUKATOP/TIbUIEYJIOBUTEINb C TKAHEBBIMU (DUITBTPAMHU.

19. Cnoco® oborameHusi MarHETUTOBOTO PYIHOTO Tela ¢ HU3KUM CONIEP’KAaHHEM BJIard
no n. 17 wnm . 18, B KOTOPOM J1Ba KOHTYpa pa3leJIeHbl CyXOH MAarHUTHOW cenapanuei, 9To0bl
YAQIUTh HEMarHWTHBIE OTXOJAbl MEpPeA BTOPBIM KOHTYPOM, T€M CaMbIM yYMEHbIIAs PACXOA U
JOMOJIHUTEIbHOE U3MENbYeHHE Il BTOporo kourypa BIIB/I.

ITo noBepenHocTH
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