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N3BJIEHEHUWE IHEHHbBIX KOMIIOHEHTOB PVl C UCIIOJIb3OBAHHUEM
ITPOLIECCA BBIIIIEJAUYUBAHKSA OTBAJIOB

YpoBeHb TEXHUKU

ITo Mepe CHHXEHHsI Ka4eCTBa JOCTYIHBIX Py B rOpHOAOOBIBAOIIEH
NPOMBIIIIJIEHHOCTH CTAHOBATCSI BCe 00Jiee OUEBUIHBIMHU BBITObI OCYIIECTBIEHHUSI
oboraimenus nepea TOHKUM U3MeJIbYeHUEeM Pybl (IpeaBapuTebHOE 00OoTaIeHne)
IJIS1 TIOJTHOTO BBICBOOOXKAEHHS IEHHBIX MUHEPAJIbHBIX KOMIIOHEHTOB.

CnocoObl mpeaBapuTeIbHOTO oboTaleH!sT pabOTaIOT TAKUM 00pa3oM, 4TO
HU3KOCOPTHBIE PPAKLHUH PYIABl MOTYT OBITh OTAEJIEHBl U OTOPOIIEHBI B OTXOABI, UIH
K€ B HEKOTOPBIX CIy4dasiXx OHU MOTYT OBITh CKJIAJUPOBAaHbI B OTBAJIBI U Ky4H (Hanee
"oTBaJNBl") HUI3KOCOPTHOTO MaTepHalia, KOTOpble MOTYT ObITh 00paboTaHbl B Oynymiem,
a (ppakumu ¢ Oosee BBICOKUM COJlePIKaHUEM LEHHBIX KOMIIOHEHTOB OCTAIOTCS B ITOTOKE
IUIS1 HETIOCPEACTBEHHOTO TOHKOTO U3MEJIbYEHHs U 00O0TaIeHus.

Oxunaemple BBITOABI IPEABAPUTEIBHOTO O0OTaleHNs] BKJIIOYAIOT 3KOHOMHUIO
SHEPTUH, PACXOAyEeMON Ha U3MeJIbYEHHUE, U BO3MOXKHOCTh XPAaHEHUs] OTXOJO0B B CYXOH
dopme, B pe3ynbTare 4ero peuraercs npodsema GOpMUPOBAHHUSA XBOCTOB U CBSI3aHHBIX
C 3TUM IOTEPb BOABI.

ITanenune xauecTBa (COPTHOCTH) PYABI OKA3aJIO BIHUSHUE HA MPOMBIIIIEHHOCTD
TaK>X€ B TOM OTHOIIEHUH, YTO KAMUTAJIbHbIE 3aTPATHl HA OOJBLINE KOMILIEKCHI, 4aCTO
PacCIOJIOXKEHHBIE B YAAJEHHBIX U CJIOKHBIX MECTHOCTSIX, TAK)KE CTAHOBSITCS YpE3MEPHO
BBICOKMMH JUIsl 00BEKTOB, CO31aBA€MBbIX C "HYJs", U IJI1 pEKOHCTPYUPYEMBIX
00BEKTOB.

OnATh jxe TEXHOJOTHS MPEIBAPUTEIBbHOI0 000TAINEHNsSI MOXKET 00eCTIeYnBaTh
yAaJeHne HU3KOCOPTHBIX (PpaKLuil pyabl Mepe OCyLIeCTBICHHEM Hanboee
3aTPATHBIX MPOLECCOB (TOHKOE U3MENIbYeHNE U TPAIUIIMOHHAs (ioTanus) u
YMEHbBIIEHHE Pa3MepPOB MJIOIMAAKH, HEOOXOAUMOM ISl 3aJJaHHOTO YPOBHS
NPOM3BOACTBA METajjIa Ha KOMOMHATE.

CymecTBYIOT pa3Hble TEXHOJOTHH TAKOTO MPEABAPUTEIBHOTO 00OTaIeHus], HO
TOJBKO OZHA U3 HUX HaIlJa MHUPOKOE PACIPOCTPAHEHHE B MPOMBIIIJIEHHOCTH.

bypenue B cucTeMe ynpaBiieHUs Ka4eCTBOM PyAbl OOBIMHO UCIIONb3YETCS IS
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MOBBIIIEHHS] TOYHOCTH €€ HalpaBJeHUs: Ha nepepaboTKy uiau B oTxoasl. Ha
HEKOTOPBIX PYJAHHUKAX MO JOOBIUE 30J10Ta U BTOPHUYHON MeAU CUCTeMa yIpaBIeHHUs
KaueCTBOM PYJIbl MOXKET TaK)Ke HAlpPaBJIATh MaTepHas B OTBAJIbI, COAEPIKALINE
HU3KOCOPTHYIO PyAY, IAJsl mepepaboTKu B OyayIuem.

IIpoBOAMINCH HHTEHCUBHBIC HCCIEAOBAHUS PA3IUYHBIX IPYTUX TEXHOJOTUH
npeaBapUTEIbHOTO O0OTalIeH s, OJJHAKO OYEHb PEIAKO A0 JOXOIUIIO 0
NPOMBILLIEHHOTO NMpuMeHeHus:. Ha npakTuke yaenbHble 3aTpaThl HA MPEANPHUSTUSX,
UCIOJIb3YIOIUX TaKHE TEXHOJOTHH MPpeaBap UTEIbHOTO 00OTAIeH S, YBEIUIUBAIOTCS
10 Mepe YMEHbIIEHHs pPa3MepPOB MOIaBAa€MOro MaTepualia OT 00JIOMKOB MOPOABI 10
necka mpeae BCero M3-3a AOMOJHUTENbHOTO U3MEIbYEHUSI U COPTHPOBKH,
HEeOoOXOIUMBIX Jisi 00ecrnedeHusl MOAXOAAIMX XapaKTEePUCTHK M01aBAeMOro
MaTepuaja.

BapuaHThl mpeIBapUTEIbHOrO O0OralieH!s BKIOYAIOT!

e O6bemuyro coptupoBky (bulk sorting) pyasl - 6osiee TOUHBIN ¢cIOCOO yIpaBIeHHS
KaueCTBOM Ha OCHOBE OMNpenesieHus copTa 00JIOMKOB B30OPBAaHHOW MOPOABI
nocJie B3pbIBHBIX paboT ans OoJiee TOYHOTO HAMPABJIEHUS TTOTOKA PYABI B
COOTBETCTBYIOIIEE MECTO Ha3HAYCHHUSI.

e [IpocenBanue (uyepe3 rpOXOT WU CUTO) - UCMOJb30BAHNE €CTECTBEHHON MU
co3zgaBaeMoil (parMeHTaIMH ISl BBIOOPOYHOIO pa3pyIIeHHs] MOPObI IO
MHUHEPAJIN30BAaHHBIM IPAHULIAM, B PE3yJbTaTe Yero 00ecrnednBaeTcs
BO3MOJKHOCTb pa3feJieHHst Ha OCHOBE pa3MepoB OOJIOMKOB MOPOLI Asst Oojee
TOYHOTO HAMpaBJIEHUs UX B COOTBETCTBYIOIIEE MECTO HAa3HAYEHHUSI.

e ['paBUTALIMOHHOE pa3jejieHHe - HCIOJb30BAHNE PA3HHULIBI IIOTHOCTEM
COCTABJISIFOIIUX MUHEPAJbHBIX (PPAKIUiA, OT OOJIOMKOB 10 MECUUHOK, Uit Oojiee
TOYHOTO OMpeAeseHuUs sl KaXKA0¥ IPYIIbI MIOTHOCTEH UX COOTBETCTBYIOIIErO
MecTa HazHaueHwus. [IpuMepamMu TaKUX YCTPONCTB SIBJISIFOTCS TSXKEJIOCPEIHbIE
cenapatopsl (DMS), oTcagouHble MaIIUHBI, CIHPAIbHBIE CENapaTopHl,
COPTHPOBOYHBIE IPOXOTHI U T.1.

e MarHuTHOe pa3JesieHHe - UCIOJb30BAHHE PA3HHUIIBI MATHUTHBIX XapaKTEPHUCTHUK,
OOBIYHO JJIsl 4aCTHI] Pa3MepaMu MEeCUMHOK, 151 00Jiee TOUHOIrO OMpeaeseHHs
COOTBETCTBYIOIIErO MeCTa Ha3HAYEHHUS JII MUHEPAJIOB.

e OOoTALMIO KPYIHBIX YaCTHI - PIOTALMOHHBIN MPOLECC, UCTIOIb3YEMBbIH 115

OoJiee KPYMHBIX YACTULl IO CPABHEHHIO C YaCTHIIAMH, JJIsI KOTOPBIX



10

15

20

25

30

-3 -

UCIIOJB3yeTCs TPAAULMOHHAs (oTanus, B pe3yJbTaTe YeTo OTAENSIOTCS
YaCTULBI C YACTUYHBIMU OOHAKEHUSIMU MUHEPAJIOB, U JJsi HUX OoJjiee TOYHO
ONpeaessieTcss COOTBETCTBYIOIIEE MECTO HA3HAUEHHUS.

Hecmotpst Ha pa3HOOOpa3ne BOZMOKHBIX TEXHOJIOTUH NMPeIBaPUTEIbHOIO
oborameHus: Ha MPEANPHUATUAX UCIOJIB3YIOTCS TOJIBKO CIEHAIbHO MOA00paHHbIE
TEXHOJIOTUHU JUISl TeX NOOBIBAEMBIX PYJ, KOTOPbIE XOPOUIO MOAXOAST AJIS MPUMEHEHUS
TaKOW KOHKPETHOW TE€XHOJOTHH MPEIBaAPUTEIbHOTO 000TAIeHUS.

OTCyTCTBHE IMIUPOKOTO MPUMEHEHHS, BO3MOKHO, CBSI3aHO C 3aBUCHUMOCTHIO
BBIXOJIa OT Ka4eCTBA PYyIbl, KOTOpas XapakTepHa AJisl BCEX TEXHOJOTHI
npeaBapuTeNbHOTro oboramenns. Ecim TeXHOIOTrus mpeaBapuTEIbHOrO 00OranmeHus
pa3spabaTbIiBaeTCA M OCYLIECTBISAETCS st 00eCredeHns BBICOKOH CTEeNEeHN U3BICYCHHS
[IEHHOTO KOMITIOHEHTa, TO JOJIsI MyCTOH (MaJIOLEHHOH ) MOPOAbI, KOTOPasi MOXET OBITh
orOpomieHa, Oynet HebombIolH. COOTBETCTBEHHO, BBITOJBI TAKOTO OTOPACHIBAHUS
NyCTOH MOpoabl OYAYT HEAOCTATOYHBIMH JJIsl TOTO, YTOOBI OKYMHUTh PACXOAbI HA
npeaBapuTeNbHOEe oborameHue.

Ecnu xe TeXHONOrUs MpeABapUTEIbHOr0 O0OralleHus: pacCuuTaHa u
OCYIIECTBJISIETCS I o0ecredeHus: OTOpachIBaHMs OOJBLION MacChl MyCTOW MOPOJIBI,
TO B 9TOM CJIy4ae HU3KOCOPTHBIH MaTepHas He MOAXOAUT IJIsl HAMPABJICHUS B OTXOBI,
U OH JOJKeH OyJeT HalpasieH B OTBAJ HU3KOCOPTHOIO MaTepuaia Ajs nepepaboTku
B Oynyuem. Takast mpakTuka OOBIMHO YKa3bIBAETCS KaK TEXHOJOTHUS ISl PYAHBIX TEI C
HEOJHOPOAHBIM cozepkanueM LeHHoro komnoneHra (Grade Engineering). Kax
CJIeCTBUE, COOTBETCTBYIOIIME HOXOMIbI, CBS3AHHBIE C IEHHBIMH KOMIIOHEHTAMH B
oTBajiaX HU3KOCOPTHOM pyabl, OYyAyT MOJyUYEHBI JULIb Y€Pe3 MHOTO JieT. Takum
oOpas3om, Bce pacxoasl Ha NOOBIYY PYIABl U IPEeABAPHUTEIbHOE 000TaINeHNEe TOJKHBI
OKYMaTbhCsl BHIFOJAMH, MOJYYa€MbIMU B pe3yJibTare mepepaboTKu BhICOKOCOPTHOMN
PYZbI, HAMPaBJsIeMOI Ha TOHKOE U3MeJIbYeHUE.

Hrak, moBbilIeHHE Ka4yeCTBA MaTepHalia U BbIXOJ KOHEUHOTO MPOAYKTa,
IOCTHIaeMble C MCIOJAb30BAHIEM TEXHOJIOTHH MpeaBapUTEIbHOr0 O0OralieHus,
OOBIYHO HEAOCTATOUHBI IJIS1 TOTO, YTOObI OKYUTh BBEICHHE AOTOJHHUTENbHBIX CTaHI
nepepaboTKN MaTEPUAJIOB U 3aJ1€PKKHU B MOJYUYEHUH OKOHYATEIBbHOTO J0X0/a OT
nepepadoTKu BCel TOOBITON PyIbI.

Tak 4TO, BMECTO IIHUPOKOTO PACIPOCTPAHEHHS TEXHOJOTHH MPEIBAPUTEIBHOIO

oOorameHnust Obula MPEANOXKEHA COBEPIIEHHO Apyrasi KOHLENLUs IPOU3BOJACTBA.
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HuskocopTHas ¢ppakuus U3 NpoLECCOB YIPABISHUS KAa4Ye€CTBOM PYAbl HANIPABISETCS B
OTBaJI C MOCHEAYIOIMM HEMEJIEHHBIM BbILIEIauYUBAaHHEM OTBaJa. BhICOKOCOPTHBII
MaTepuaj U3 MpOLEeCcCOB YIPABICHHUS Ka4e€CTBOM PYIbI IOJBEPTaIOT TOHKOMY
U3MEJIbYSHUIO U 000raIarT IJIs MOJYUYeHHUs] BBICOKOCOPTHOTO KOHLIEHTPATA,
NPUTOJHOIO sl paQ MHUPOBAHHUSL.

VYka3zaHHOE BbIlIETaYUBAHUE OTBAJIOB ObLIO MPETOKEHO AJIs1 U3BJICYESHHUSI
MHOTHX METAJJIOB, BKJIFOYasi HUKEJb, YpaH U LUHK, OTHAKO MPAKTHYECKOE
NPUMEHEHHE OHO HAIJIO B mepepadoTKe 30J0TOCOAEPIKAUX PYA U BTOPHUYHBIX
OKHUCJIEHHBIX MEIHBIX PY.

[IpoayKT BbIlIeTa4MBaHKS TPOCAYMBAETCS CKBO3b OTBAJ OOBIYHO B TEUEHHUE
HECKOJIbKHUX JIET, M €CTECTBEHHAs! BEHTIJISILIUS BO3AyXa 00€CIeYnBaeT JOCTATOUHOE
KOJMYECTBO KUCIOPOAa Jisl OKHCJICHHUS U MOBBIIIEHHs] PACTBOPUMOCTH MHUHEpaa,
npeacTaBisomero narepec. [IpoaykT BelIenaunBaHus, COAEPIKAIMNNA METAILT,
NPEeACTaBISAIO NN HHTEPEC, U3BIEKAIOT U3 HIDKHEH YacTH OTBaJa, M 3aTEM
OCYIIECTBJISIIOT KOHIEHTPHPOBAHHUE U 3JIEKTPOJIU3 LIEHHOTO MeTaJlja.

CreneHb U3BJICYEHHUSI LIEHHBIX KOMIIOHEHTOB B TAKOM MPOLIECCE BbIIIEIaUNBAHUS
OTBaJIOB CyllecTBeHHO HUxke, 50-60%, no cpaBHeHuto ¢ 85-90% B ciydae TOHKOTO
u3MenbueHUs U (GIOTALNH, a IPOLECC OCYIECTBIsETCS ropa3io MeajieHuee, 1-3 roxa
IPOTHUB HECKOJNIBKHUX JHEH. OQHAKO MOCKOJIBKY B ClIydae BbIIIEIauuBaHUE B OTBaJaxX
UCKJIIOYAIOTCS BBICOKHE KAMUTAIbHBIC M 9KCIUTYaTAIllMOHHbIE 3aTPAThl HA
OCYLIECTBJIEHUE MPOLECCOB Ipydoro apodiaeHus, u3MeIb4eHus 1 00orameHus, To
9TOT BAPUAHT SIBJISIETCS DKOHOMUYECKH MPHUBJIEKATEIbHBIM JJISl Py, Ka4€CTBO
KOTOPBIX CIUIIKOM HHU3KO€, TaK YTO 3aTPaThl HA UX U3MEJbYEHUE HE OKYAKTCS.

OpnHako naske BbILIEJaYMBAaHKME B OTBAaX TaK)Ke MMEET OrpaHUYEHUS Ha ero
NpUMEHEHHE B OTHOLIEHUH HU3KOCOPTHBIX pya. CkopocTh nupy3un mpoaykra
BBIIEJIAYMBAHUS CKBO3b YACTUYHO APOOJIEHYIO MMOPOY MpPEACTaBISIET COOOM
TPYAHOPA3pEIINMOE OTPAHHYEHNE B OTHOIIEHUH YCKOPEHHUS MPOLECCOB
BBIIE€JIAYUBAHUS M JOOBIYH U3 OTXOAOB. XOTSI MEJIKOAPOOIEHbIE PYIbI
BBIIIEIAYNBAIOTCS 00Jiee aKTUBHO U C MOBBILIEHHOW CKOPOCTBIO, OTHAKO MPU MEJIKOM
npobaeHnn oOpa3yrTCs MeJIbYalIINe MbLIEBAThIC YaC TUIBI, KOTOPbIE CHUIKAIOT
NPOHHUIIAEMOCTb MaTEPHUAJIOB B OTBAJIE, B PE3yJIbTaTE YEro BbITObI BbIIIEIaUHBAHHUS

HUBEJIHUPYIOTCS.
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Jlaxxe TOHKHE IbUIEBAThIe YaCTHUIIbI, 00pa3youecs Mpu B3pbIBHBIX paboTax u
npu oOpaboTke MaTepuasioB B npouecce GOpMUPOBAHUS OTBaja, MOTyT (OPMHUPOBATH
30HBI HU3KOW NPOHULIAEMOCTH B OTBaJIe, 3aTPYAHAIOIINE PACTIPOCTPAHEHHE KaK
IPOAYKTA BbIIETAYMBAHUS, TAK U BO3AYXa, B PE3YJIbTATE UETO BBIXOJ TAKXKe
OTPAHUYUBAETCS.

JIist MepBUYHBIX MEIHBIX pyJ mpeodyanarouieit GpopMoi MUHepaia as
OOJIBIIMHCTBA MUPOBBIX 3aIIACOB MEJH SIBJISIETCS XaJbKOMUPUT. XaJbKOMUPHUT
NAaCCUBHUPYETCS MPHU KUCIOTHOM BBIIIEIAYUBAHUH C OMOJOTHYECKOl 00paboTKOM, B
pe3yJibTaTe 4ero CyMMapHBIA BBIXOA OyneT Mai. BellienaunBaHne OTBajIOB
NEePBUYHBIX MEIHBIX PYA AJS U3BJICUEHUSI MEIH OCYIIECTBIISIETCS C UCIIOJIb30BAHUEM
r'UOKUX TEXHOJIOTUH, U BBIXOJ OOBIYHO He TpeBbIlnaeT npumMepHo 20%.

AHaJOTUYHO, MPEeAJarajoch BhIIIEIAYNBAHUE OTBAJIOB IJIS1 H3BJIEYEHUS
METaJJIOB TPYIIIBI IJIATUHBI, HO BBIXOA OOBIMHO OBLI CIUIIKOM HU30K, YTOOBI
NPEeACTaBISATh NPAKTUUECKHI HHTEpPEC.

OnHako coBceM HENAaBHO OBLIM OCYINECTBJIEHBI MHOTOOOemamue pa3paboTKu B
TEXHOJIOTHHU BBIIIETAYMBAHUS OTBAJIOB KaK XaJbKOMUPUTHBIX Py, TaK U Py METAJJIOB
rpynmel miaTuHel. HekoTopsie U3 3TUX pa3pabOTOK OMUCAHBI B HIKEYKa3aHHBIX
nyONuKanusax, CoOAepkKaHUe KOTOPBIX BBOAUTCS CCHIIKON B HACTOSINYIO 3a8BKY:

"Uccnenosanus BeimenaunBanus Pt u Pd u3 kynepura, cieppunura u u3
KOHLIEHTPATOB C OMOBBIIIENIAUNBAHUEM B KOJIOHHE B THOLMHAT -LIUAHUAHBIX
cucremax", Shaik u ap., "I'mapomerannyprus”, 173 (2017), 210-217.

"IToBBIMIEHUE BBIXOA TJIATUHBI M NAJJIAJHUSI U3 OKHCJIEHHBIX PYA 3JIEMEHTOB
IPYIIBI IJIATHHBI pygoHocHOro maccuBa Great Dyke, 3umbabBe, ¢ uCOTb30BaHHEM
oduorennoro cuaepodop necheppuokcamuna B", Kraemer u np.,
"Tugpomeramnyprus", 152 (2015), 169-177.

"Metonnka 0aKTepUalbHOTO BBIIIEIAYNBAHUS OTBAJIOB AJIs epepaboTKu
HU3KOCOPTHOM MepBUYHON pynabl, conepskameit cynpdpun meau", Uacturyt FOAP
rOpHBIX pa3paboTok u Merauryprun", TpeTbs appukaHckas KOHPpeEpeHIUs 1O
LBETHBIM MeTajuiaMm, cTp. 471-484.

WO02015/059551, Rautenbach.

"IIpyuHIUNIHATBHAS CXeMa TEXHOJOTHYECKOro Mpolecca s BblleTauyuBaHUs
OTBAJIOB IS TTOJYYEHUs] METAJJIOB IPYNIbI JIATUHBI U3 KOHLEHTPATa HU3KOCOPTHOM

pyast", "I'mopomeramnyprusa”, 111-112 (2012), 129-135.
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Bo-nepBrix, ObUIO0 OOHAPYIKEHO, YTO CKOPOCTh BbIIIENIAUMBAHUS XaTbKOIMUPUTA B
OTBaJIax C UCIOJIb30BAHUEM TPAIUIIMOHHOIO KHCIIOr0 pacTBopa cyibdarTa xenesa
MOBBIIIAETCS NMPU MOBBILIEHHBIX TEMIIEpAaTypax U MPH MOAAEP]KAHUM HYKHOTO
OKHCIUTEIbHOTO moTeHunana B orsane (Robertson).

IIpuemnemasi CKOPOCTb BbIIIENAYNBAHUS XaJIbKONIUPUTA B OTBaje Oblia
NoJIyueHa ¢ UCIOJb30BAHMUEM IPOLeCCa BhIIEJIaYMBaHUS OTBaJIa KUCJIBIM PACTBOPOM
XJIOpUIA MEIH, OCYLIECTBIISIEMOrO B yCIOBUsAX HU3KOTO ypoBHs pH (Rautenbach). B
5TOM MPOLECCe B KAYECTBE OKUCIUTENSI UCTIONb3YETCs COeNMHEHNE OJHOBAIEHTHOM
WJIM IBYXBAJEHTHON MeIH MPHU OKUCIUTEIbHOM MOTEHIHAJE, TPUYEM MMHUPHUT,
OCHOBHOU MOTpeOUTE b KHUCIOPOa MPHU BhILIETAYNBAHIH, HE BBILIEIAYUBACTCS.
Hcnonb3oBaHue MeIu B Ka4€CTBE OKUCIHUTEJS TO3BOJISIET PeIiaTh HEKOTOPbIE
npobaemsl obecniedeHust 3G PEeKTUBHON a’paluy OTBaIA.

Takske Oblia mpeasiokeHa HOBAasi METOJMKA BhILIEIAYMBAHUS XaJbKOMHUPHUTA B
OTBajiaX C MCIOJb30BAHUEM [NIMLIHOBOTO BBIIIEIAYHMBAIOINET0 peareHTa B LIeJI0UYHON
cpene (Eksteen).Ilpu ontumanbaOl BennunHe pH 1 OKUCIUTENPHOM NMOTEHLHATIE
peakuus MpoAYyKTa BhILIEIAYUBAHUS C MIUHEpaJaMHU MyCTON MOPOJAbI OrPAHHYHBAETCS,
B Pe3yJIbTaTe Yero MpeaoTBPAIIAITCs MPOOIeMbl pACTBOPEHUS U TIOBTOPHOTO
OCaXJCHUS JKeJie3a, YTO MOXKeT yXYyAIlaTh NPOHUIAEMOCTh OTBala. XOTs
YKa3bIBAETCS, YTO BO3/AYX UCIIOJB3YETCSl B KAUECTBE OKHCIUTENS BMECTE C TJIMLIHHOM,
BO3MOJKHOCTb HCIOJIB30BAHUS JPYTHX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX Iap
OuYeBHAHA.

[{enbro HACTOSALIErO H300PETEHHUSI SIBJISIETCS CO3JaHNE CHCTEMBI,
obecneunBarmieil 0ojee BBICOKHH BbIXO MPOAYKTA MO CPABHEHHUIO ¢ OOBIYHBIM
BbII[€JIAYMBAHUEM OTBAJIOB, COAEPIKAIUX HECOPTHPOBAHHYIO HU3KOCOPTHYIO PYAY.

Cy1iHOCTh U300peTeHUs

B Hacrosimem n3o0pereHnn npeajaraercsi cnocod U3BIEUEHUS [IEHHBIX
METAJJIOB U3 CYyIb(GUAHON PYABI, BKIIOUAKO IUM:
a) npoOnenue pynsl B apodunke (14) mepBudaHOro npoOJieHUs 10 pa3MepoB
KyCKOB mpuMepHO 40 cM U MeHee, MpeanoYTuTeabHo 30 cM U MeHee, OOBIYHO
npuMepHO 20 cm u MeHee, unu 10 cM u mMeHee,
0) mponyckaHue NpoOJIeHON PyIbl 4epe3 OOUH WiH Oojiee CIeNYIO MUX
IPOLIECCOB MPEABAPUTENHHOTO O0OTAIEHUS

1) oObeMHast COPTUPOBKA,
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1) mpocenBaHue,

111) TpaBUTALIUOHHOE pa3eJIeHHE,

1V) MarHuTHOE pa3aesieHue,

V) ¢aoTanus KPymHBIX YaCTHII,
B) MOJIy4YE€HHE ITOTOKA OTXOJ0B U3 Mpouecca (IpoueccoB) NpeaBapUTeIbHOTO
oboraimeHus ¢ pa3MepaMu 4acTHL, npeBblmarmumMu 100 MKM;
') YKJAJIKy NMOTOKa OTXOJO0B B OTBaJ (26), B KOTOPOM pa3Mepbl YaCTHUL
npespimarT 100 MkM; u
1) OCYIIECTBJIEHHE BhILIEIaunBaHUs oTBaja (26).

IMpeanmoyYTUTENBHO MOTOK OTXOAOB MPENCTaBIsAET COO0 00beTMHEHHBIH MTOTOK
(54) orxonoB u3 ABYX uiu OoJjiee YKa3aHHBIX MPOLECCOB 00OTAIEeH s, U Ha CTaguu 0)
pasmepbl 4acTHIl B 00beAMHEHHOM MOTOKe (54) oTxonoB npeBbimarT 100 MKM BIJIOTH
70 IO MEHBIIEH Mepe 2 MM, U Ha CTaAuHU I') pa3Mephl 4acTul B oTBaje (26)
npesblmarT 100 MKM BILUIOTH A0 MO MEHbLIEH Mepe 5 MM.

[IpennouTUTENbHO HA CTAAUU €) MOTOK NPOAYKTA, MOJYydaeMOro U3
nporuecca/mpoueccoB NpeABaPUTEIbHOTO O0OTralleH s, TOABEPTAI0T MOCIEAYIOIEMY
U3MebueHHUI0 1 00pabaTeiBatoT B nmpouecce (60) guorauun MenKux 4acTHII,
HaIrpuMep, MOTOK NPOAYKTAa MOXKET OBITh U3MEJIbUEH 0 pa3MepoB yactull p80 meHee
150 MKM U moaBeprHyT npoueccy GroTanuu MeJIKux (TOHKHX) YaCTHIL.

[IpenmouTuTenbHO Ha cTaAUU O) NPOOJIEHYIO PYAY COPTUPYIOT At obecrnedeHus
orOpacbeiBaemoit ppakuuu (18) u noroka (28) oTCOPTUPOBAHHON PYAbI, UMEIOIIEH
Oosiee BBICOKYIO cOpTHOCTh. OTOpacsiBaemyro ppakuuio (18) 0OBIYHO MPOMYCKAOT
yepe3 cutTo (20) U COPTUPYIOT MJIsl 00eCTIeUeHHUs

noTokKa (22) mepBUYHBIX OTXOAOB C pa3MepaMU YaCTHI, OOBIYHO

NPEBBIIA IUMH TPUMEPHO 2 MM, MPEATOYTHTEIBHO 5 MM, BILIOTH J0

MaKCHMAaJIbHOTO pa3Mepa, TeHepUupyeMoro IpoOuiKoi, Hanpumep,

MaKCUMAJIbHBIA pa3Mep 4acTUIl MOKET JOCTUTraTh 15 MM, 00brdHO 10 MM; 1

HIWKHeH ¢ppakuun (24) ¢ pasMepamu yacTull oObIYHO MeHee 10 MM,

NPEANOYTUTEIBHO MEHEE 5 MM.

ITotoxk (28) oTcopTUpPOBaHHON PyAbI, UMEKOIIEl OoJiee BBICOKYIO COPTHOCTD,
NOABEPTAOT APOOIEHUIO U MOCIEAYIOEMY IpeABapPUTEIbHOMY 000TaIEeHHUIO C
UCIIOJIb30BAHUEM OJHOTO MUK OoJiee U3 CIeAYIOIUX CIIOCOOOB:

IPOCEUBAHHUE;
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I'PaBUTAILMOHHOE Pa3/ielIeHuE,

MarHUTHOE pa3AelieHue; UIH

¢daoTauus KpyMHbIX YaCTHULI,
nist odecnedeHus noroka (38) oTxon0B npouecca NpeaBapUTEIbHOTO

oboraieHus ¢ pa3MepaMH 4aCTHI], MPeBbIIarmuMu 1-1,5 MM, KOTOPBIIl 0O0BETUHSIIOT
C MOTOKOM (22) mepBUYHBIX OTXOAOB U YKJIAAbIBAIOT B OTBAJ (26).

Hwxkaioro ¢ppakuuto (24) cura (20) npeanodTuTebHO OObEAUHSAIOT C TOTOKOM
(28) orcopTupoBaHHOI pyabl, UMerOLIeH 00jiee BHICOKYIO COPTHOCTD, U MOABEPTAIOT
apobnenuto (30).

[MpennmoutuTenpHO pyay moasepraroT npodienuto Ha ctanuu (30) 1o pa3mMepos
gactul 10151 p80 ot mpumepHo 1 MM no mpumepno 1,5 mm (p80) u mpoceuBaroT yepes
CHUTO C pasMepaMu OTBEPCTUH OT NpUMEpPHO 1 MM 10 npuMepHO 1,5 MM nis
obecnieueHus:

noToka (38) BTOPUUYHBIX OTXOAOB C pa3MepaMH YaCTHIL], NMPEBbIIA0 IUMH
1-1,5 MM, KOTOpPBIH OOBEAUHSIOT C MOTOKOM (22) MEPBUYHBIX OTXO0B; H

oTcopTHUpOBaHHOH (pakumnu (36) ¢ pasmepamu dyactun 1-1,5 MM u MeHee,

KOTOPYIO MOABEPTraroT Nnpoueccy GIoTauu KPyNHbIX YaCTHUL, HIIH

I'PaBUTALMOHHOMY Pa3/eJe€HUI0, UM MAarHUTHOMY Pa3AeNeHHIO, B Pe3yJIbTaTe

4ero mojy4aroT ocTaTku (52) npouecca npeaBapuUTeIbHOro 000TaIeHus ¢

pasMepaMu 4acTUL, npeBblmarmuMu 100 MKM, MOAXOASALIUMHU AJIs

BbIIIEJIAYMBAHUS B OTBaJIax.

OtcopTupoBanHy Ppakiuio (36) NpeanouYTUTENbHO MOABEPTAIOT
JIOTIOJTHUTEJIbHON COPTUPOBKE ISl pa3AeeHuss pOoOJIeHHOM py Abl Ha'

nepByto ¢pakmnuio (44) nporecca odorameHus ¢ pa3MepaMH 4acTHII,
npesbimaromumMu 100 MkM BIJI0TH 70 npuMepHO 0,5 MM, NOAXOASAIIYIO AJs
¢dbroTauMM KPYMHBIX YaCTHUL, WU JJIs TPABUTALMOHHOTO pa3AeIeH s, UIIH JJIs
MarHUTHOTO Pa3NeJIeHUs ISl MOJYUYEeHUs YTUIN3UPYEMBIX XBOCTOB (48)
npoiecca oboraneHus,

BTOpYIO (ppakumro (42) mpouecca oborameHusi, MOAXOISIYIO s
¢droTauuy KPYMHBIX YaCTUL, WU JJIs TPABUTALMOHHOTO Pa3AeIeHHs], UIIH IS
MarHUTHOTO pa3AesieHus AJIsl MOJYy4YeHUsI OCTaTKOB (52) mpouecca oboraieHus ¢
pazMepamMu 4acTul, npesblmarnmumu 100 MKkM, TOAXOAAIIUMHU IS

BbIIICJIAYHBAHHA B OTBaJIaxX, U
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orcopTupoBaHHy (ppakuuio (41) ¢ pasmepamu dyactul meHee 100 Mkwm,

HNOAXOIAIUMH IS TPAAULHMOHHOHN (urotanuu (60) MEeNKUX 4acTHII.

Ocratku (52) npouecca oboramenus Gpakunuu 6oyee KpymHbIX YaCTULl B
npouecce (52) ¢paoTanuu KPymHBIX YaCTHI] MOTYT ObITh COEIUHEHBI C MOTOKOM (22)
OTXO0M0B, a XBOCTHI (48) mpenBapuTenpbHoro odoramenus Gpakuuu 6oyee MEITKNUX
yacTull B mpouecce ¢paotaunu (46) KPymHbIX YaCTHUI] YKJIAJABIBAIOT OTAEIBHO.

[TepepabaTbiBaeMasi pyia MOKET COAEPHKATh:

cynbduabl Menu,

cynb(uabl CBUHIIA, IUHKA U cepedpa,

cynbduabl 0JIArOPOJHBIX METAJJIOB, BKJIKOUAs IJIATHHY U 30JI0TO, UJIU
CyJNb(GHUABI HUKEIS.

brarongapsi mpeAmecTBYOIEMY YAAJEHUIO MEJKUX YacTHI] OTBaJ (26),
NOJBEPTraeMblil BbIIIEJa4YUBAHUIO, CONEPIKUT YACTHIBI C pPa3MepaMHu, MPEBbILIA0 LIUMHU
100 MKM, U, COOTBETCTBEHHO, CBOOOAHO ApeHupyeTcs. TepMuH "cBOOOIHO
ApeHupyercs”" 03HauaeT AOCTATOUYHYIO MPOHHUIIAEMOCTDb KaK JJisl BBILIEIa4HBAKOIIEro
peareHTa, Tak M IJist BO3ayXa (eCJi 3TO He0OXOnuMO), 1Jisi o0ecredeHus
BO3MOJKHOCTH MEPKOJSILUOHHOTO BBIIIEJAYNBAHUS CONEPIKALIUXCS LEHHBIX
MHUHEPAJIOB C UCIIOJIb30BAHHEM BBILICYKA3aHHBIX TUIIOB PEAreHTOB.

B 3aBUCHMOCTH OT MUHEpaja 3TOT OTBAJ MOXKET BbILIEIAYHNBATHCS C
UCIOJIb30BAHUEM OIPENEIEHHOI0 BbIIIENAYNBAOLIEr0 peareHTa, MOAXOASIero AJIs
MHUHEPaJbHOI'0 KOMILJIEKCA, MOAJIeKaInero n3siedennto. Hanpumep, nepsuunas
MeIHas pyaa HaBepHO OyIeT BhILIEIaYUBATHCS TUOO PACTBOPOM CEPHOM KUCIOTHI
(Robertson), nubo kucibiM pacTBOopoM xjopuna menu (Rautenbach).

KpaTtkoe onucanue yeprexen

Ha ¢ur. 1 - 610k-cxema cnocoda 1o HACTOSIIeMYy U300PETEHHUIO,
Ha ¢ur. 2 - Ook-cxema crocoda Mo HACTOSAIEMY U300PETEHHIO C YKa3aHUEM
pasneneHusi MacC U COPTOB PYIBL.

HOI[DO6HOC ONHMCAHUE OCYVINECTBJICHUA I/1306D6T6HI/I$[

B nacrosmei 3asiBke HCMPAIINBAETCS KOHBEHLIMOHHBIM MPUOPUTET 110 3asiBKe US
15/631137, conepkanue KOTOPOIH BBOAUTCS 31€Ch CCHIIKOM.

B Hacrosimem n3o0pereHnu npeajaraeTcs HHTerpUPOBAHHBIA poIece, B
KOTOPOM HCIOJIb3YETCs MpeABapUTENbHOE 00OoraleHne, Hamy4mumM o0pa3om

noaxogsamee sl XapakKTepUCTUK KOHKPETHOIO pyaAHOI'o Te€jia, IpUYEM B PE3YJIbTATC
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NpeaBapUTENbHOTO O0OralieHnsl OJHOBPEMEHHO (POPMUPYETCS MOTOK HU3KOCOPTHOM
PYZBl, KOTOPBI JaeT CYyIEeCTBEHHO 00Jiee BBICOKUI BBIXOJ 10 CPABHEHUIO C BBIXOJIOM,
MOJIy4a€MBbIM 11 OOBIYHOI'O BBILIENaUYNBAHHUS OTBAJIOB, COAEPIKAIIUX
HECOPTUPOBAHHYIO HU3KOCOPTHYIO PyAY.

I{enpro HACTOSAMEr0 H300PETEHUS SIBJISETCS HCIIOJb30BAHNE U3BECTHBIX
JOCTOUHCTB MPEABAPUTEILHOrO 000OTaleH!sI BMECTE ¢ JOCTOMHCTBAMHU
BbILIEJAYMBAHHS OTBAJIOB, IPUYEM H300peTeHrue 00ecreynBaeT MOBbIIIEHUE Ka4eCTBa
PYABI, UCTIONIB3YEMOU IS naibHelmed nepepaboTku, U OJHOBPEMEHHYIO MOATOTOBKY
HU3KOCOPTHOM PYJbl, KOTOpasi 3HAYUTEJIbHO OOJiee MPUTOIHA AJIS U3BJICYEHUS LIEHHBIX
KOMIIOHEHTOB I10 CPAaBHEHUIO C U3BECTHBIMH CIIOCOOAMU BHIIEIAYMBAHUS OTBAJIOB. B
YACTHOCTH, B U300pEeTEHUHU MpeiaraeTcsl Crnocod mpenaBapuTeIbHOro o0orameHus,
UHTETPUPOBAHHBINA B MPEIJIOKEHHBIE HOBBIE CITOCOOBI BBILIENIAYNBAHIS OTBAJIOB
NEePBUYHBIX HCTOYHUKOB Meau. C HCMOIb30BAHUEM TaKOW MHTETPALIUN MOXKET OBbITh
YCKOPEHO U YBEJIUYEHO CYMMapHOE U3BJICUCHUE LIEHHBIX KOMIIOHEHTOB C
OTHOBPEMEHHBIM YMEHbIICHNEM XBOCTOB U NMOTPeOJIeHUs PYyIHUKOM YUCTONH BOABIL, &
TaK)X€ C COKPAIEeHNEeM KamUTAJIbHBIX U SKCILIYaTallUOHHBIX 3aTPaT.

XOTs B HIJKENIPUBEEHHOM ONMUCAHUH UJIIOCTPUPYIOTCS BBITOBI H300peTeHUs
ISl IEPBUYHBIX HCTOYHUKOB MEH, JIJI1 KOTOPBIX BBIIIEIaUYNBAEMOCTDb XaJIbKOIUPUTA
OTKPBIBAET HOBbIE BO3MOKHOCTH, OJJHAKO OCHOBHBIE NPUHIUIIBI U300pETEHUs B
pPaBHOH CTENEHU NPUMEHUMBI U K IPYTUM METaJlJlaM, TAKUM KaK METaJlJIbl I'PYIIIbI
IUTATUHBI, 30JI0TO, HUKEJb, IUHK, BTOPUYHAS MeAb U T.II.

DTOT UHTETPUPOBAHHBIA MPOLECC MOXKET ObITh CKOH(PUTYPUPOBAH TAKUM
oOpazom, 4ToOBbI I KaKAOW CTaJHH MPEIBAPUTEIbHOTO 0OOrameHus: BbIONpascs
NOAXOISINUN pa3Mep 4acTul JJisi 00ecrnedeHnust BO3MOXKHOCTH 3 PEeKTUBHOTO
MOBBILIEHHS] KAYECTBA PYAbI C MOCIEAYIOIUM TOHKUM U3MEJbUYCHUEM U
TPAIUIIMOHHON (rroTaume, a Takxke oOecrnedeHus NOAXOASIEero Ka4ecTa u
pa3MepoB YACTUI MOTOKA HU3KOCOPTHOM PyAbl, BhIIIEIAaYUBAHUE KOTOPOH B OTBajiax
naet 6oyiee BBICOKHHA SKOHOMHYECKUN 3PP eKT.

3a cuer BbIBOJA (pPAKLMH MEJIKUX YaCTULl B KOHLEHTPAT HAa CTaHHU
npenBapuUTeNIbHOroO oboramenus (Kak 3To OyAeT MPOUCXOAUTh €CTECTBEHHBIM
oOpa3oM B BRIOpaHHBIX Ipoleccax 00OorameHus ) TpOHULAEMOCTh (OPMHUPYEMBIX
OTBAJIOB MOBBILIAETCS, B PE3YyJIbTATE YEr0o MOBBIMIAETCS BBIXOJ IMpoIecca

BbIIICJIAYHBAaHMA.
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U B pe3ynbpTaTe NOCTENEHHOTO YMEHbIICHUS Pa3MepOB YacTHUL, TpeOdyeMoro ais
IPOLIECCOB MpeaBaAPUTENBHOI0 oboramenus (Kak 3To OyIeT NpoOuCcXoauTh
€CTECTBEHHBIM 00pa30M IPU ONTHUMH3AIUN BHIOPAHHBIX NPOLIECCOB
NpeIBapUTEIbHOr0 00OralleHus), CKOPOCTh BbIIENIaUHMBAHUS [IEHHBIX KOMIIOHEHTOB B
OTBaJIaX MOBBIIAETCS MO CPABHEHUIO C BbILIEJIAYMBAHUEM OTBAJOB HECOPTUPOBAHHOMN
HU3KOCOPTHOM pyIbl, U CYMMAapHBII BBIXOJ TaK>K€ MOBBIIAETCS.

PeareHTsl, HCMIOJIb3yEeMbI€ IS BbILIEJIAUYNBAHKS OTBAJIOB, U pabodne yCIOBHS
BBIOMPAIOT U3 U3BECTHBIX B TEXHHUKE, U UX aJaNTHUPYIOT IJIs 00ecTie YeHHsI
3¢} PeKTUBHOTrO BhILIENAUYHBAHNS TOTOKOB HU3KOCOPTHOM PYIbl C pa3HBIMHU pa3MepamMu
YaCTHI], KOTOpbIe GOPMHUPYIOTCS B MPOLIECCE MPEABAPUTEIBHOTO 00OrameHusi, Tak 4TO
pasMepbl BAPbUPYIOTCS OT pa3MepoB (pparMeHTOB, MOJYYAEMBbIX B PE3yJIbTATE
NePBOHAYATIBHOIO MIPOCEUBAHUS APOOIEHBIX 0OJIOMKOB PY/bI, 0 Pa3MEPOB YaCTHI]
KPYIHOTO Nnecka BIjaoTh 10 200 MUKpOH.

U B pe3ynbTaTe UCNOJb30BAHUS BhILIENAYNBAHUS OTBAJIOB AJIS U3BJIECUEHUS
IIEHHBIX KOMIIOHEHTOB U3 0TOpachiBaeMOi (ppakmuu npeaBapuTeIbHOr0 00OTaIeHUs
Ka)k/1asi CTaAus TAKOTO MPEABAPUTEITBHOrO 00OTAeHNsI MOKET SKOHOMUYHO
obOecrneunBaTh ygajleHne OOJNbLIEro KOJIUIeCTBa MyCTO MOPOBI, B PEe3yJIbTaTe YEro
CHMXXAIOTCs KaIUTAJIbHbIE U SKCIUTyaTallHOHHbIE PACXOAbl Ha MPOLIECCHl TOHKOTO
U3MeJbueHHUs U PIOTALNU MEJKUX YaCTHULI.

Takast ”HTErpupOBaHHAsI CUCTEMA MOXKET OBbITh cOATaHCH pOBaHa IJIs
ONTHMU3AIUU JOXOJOB JUJII KOHKPETHOW pyAbl, moaexanel nepepadboTke, HAa OCHOBE
OTHOCHUTEJIbHBIX BBIXOJOB MPOU3BOJICTBA MyTeM OOOTAIEHUS U BbILIEIAUUBAHMUS.

BrIroapl M IpeuMyIecTBa H306D€T€HI/I$I

Brirons! u npeuMyiecTBa NpeaBapUTEIbHOTO 00OTalIeHHs] XOPOIIO H3BECTHBI
CIeUHaIuCTaM B JAHHOUW 00JIACTH TEXHUKU:

e CHUIKEHHE 3aTpPaT HAa SHEPTOEMKOE TOHKOE H3MEJIbYeHHE, HEOOXOAUMOe IS
MOJTHOTO BBICBOOOKIECHUS LIEHHOTO MUHEpaJa.

¢ YMeHbIICHNE PA3MEPOB U3MEIBUHTEIbHOTO O0OPYIOBAHHS U, COOTBETCTBEHHO,
KamUTAJBHBIX 3aTPAT U TUIOIAH, 3aHUMAEMOH 3TUM 000pPYIOBaHHUEM.

e Menbliee norpedieHrne BOABI B CBA3HM C XPAHEHUEM OCTATKOB B CYXOM
COCTOSIHUM.

¢ YMeHbIIeHNE KOJTNYECTBA BBIPaOAThHIBAEMbIX XBOCTOB B CBSI3U C XpPaHEHUEM

OCTAaTKOB B CYXOM COCTOsIHHH.
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WHTerpauus npeaBapuTebHOro 00OralieH s ¢ BbllleTauiBaHUEeM OTBAJIOB,
SIBJITFOIASICST OOBEKTOM HACTOSIIETO U300peTeHus], TakxKe 00eCneynBaeT:

¢ BBICTpBIE JOXOMABI, CBS3AHHBIE C KOHLEHTPATOM MPEIBAPUTEIHHOTO 00OTameHHs
¥ C TOTOKOM HM3KOCOPTHBIX OCTAaTKOB IMPEeABAPUTENILHOrO 00OTraleHus,
IpHYeM BO BTOPOM ClIy4ae AJOXOAHOCTb 00eCreunBaeTcs 3a CUeT
UCIOJIb30BAHUSI COBMECTHO C MPOLIECCAMH BbILIEaUMBAHUS OTBAJIOB.

e CymMapHOe u3BjieueHHe, 0OecreunBarlnee OCTaATKH C TAKUM COJepKaHUEM
LIEHHOT'0 KOMITOHEHTAa, KOTOPO€e He OKYIaeT 3aTpaThl Ha UX MepepaboTKy, B
pe3yJbpTaTe Yero UCKJIIYAKTCs 3aTpaThl HA PUMEHEHHUE MPU
npeaBapuTenbHOM oboramenun oopuHOM TexHonmoruu Grade Engineering.

e VBelMYE€HHOE CYMMapHOe U3BJIeUeHHE LIEHHBIX METAJJIOB U3 UCTOYHHKA.

o ®pakuus, orOpacbiBaeMasi Ha KaKJ0H CTaauu MpeaBapUTeIbHOIO
oforaleHus, MPUroaHa AJisl BbILIETaYMBAHUS B OTBaJaX, IPUYEM B 3TOM
cily4ae BBIXOJ BbIlleJaunBaHusi OyneT BbIlle O CPABHEHHIO C
TPaAULMOHHBIM BbILIEJIAYMBAHIHEM OTBAJIOB.

o CHuUXeHHe MUHUMAJIbHO IOMYCTUMOTO COACPIKAHUS LIEHHOTO
KOMITOHEHTa B UCTOYHHKE, MPU KOTOPOM J00OBIYA CTAHOBUTCS
HepeHTaOeIbHOM.

¢ B03MOXHOCTB 3a1aHusl 00Jee BBICOKOTO MUHUMAJIbHO AOMYCTHMOTO COAEPKAHUS
LIEHHOT'0 KOMITIOHEHTA JUJIsl pyAbl, KOoTopas Tpedyer 6oJiee BBICOKUX U
MHTEHCHBHBIX KalUTAJIBHBIX 3aTPaT, 00Jiee Ka4eCTBEHHBIX MPOIECCOB
oOoraiueHus, TaKUX Kak GIOTausi KPyMHBbIX YaCTHI], MATHUTHOE pa3zejieHne U
doTamus.

o MeHbllee KOJUYECTBO XBOCTOB HA BBIXOJE.

o Menbiuee noTpediieHHUE BOIBI.

Pe3toMupysi, MOKHO CKa3aTh, YTO UHTETPUPOBAHHBIN MPOLECC UCKIOYAET
BJIHMSIHHE HEOJAHOPOIHOTO KayecTBa pyabl Ha 3()PEKTUBHOCTD H3BJICUSHHUS LIEHHOTO
KOMIIOHEHTA, 4TO BCEraa OrPaHHYMBAJIO MPHUMEHEHHE MPEeaBaAPUTEIbHOIO
oborameHus:

e Jlyisi OMHOTO U TOTO K€ YPOBHS MPOU3BOJACTBA MeTajia OoJiplie He TpedyeTcs
ofecrnednBaTh AOMOJHUTEIbHYIO TPOU3BOIUTENBHOCTD PYIHHKA.

o Vcknr04aroTcs 3aTpaThl HA XpaHEHHUE U IepepadoTKy OTBAJIOB C HU3KOCOPTHOH

PYIOH.
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e [IpenoTepamaroTcs 3a0ep>KKH JOXOA0B OT OTBAJIOB C HU3KOCOPTHOM PyaOH.

B nononHeHHe K 5KOHOMUYECKOH ONTUMH3AIMU paboThl pyJHHUKA, KA4ECTBO
IMPOMEXKYTOYHOIO KOHIIEHTPATa, MOJy4aeMOro ¢ HCIOJAb30BaHUEM UHTErpaluu
IPOLIECCOB MPEABAPUTENBHOrO 00OTANIEHUs U BbILIEIaYNBAHHUS OTBAJIOB, OyaeT
ropaszio BbIlIE€ IO CPABHEHHUIO ¢ KOHLIEHTPATOM, MOJy4YaeMbIM U3 HECOPTUPOBAHHOM
pyabl. COOTBETCTBEHHO, CYIIECTBYET BO3MOKHOCTb NE€PEKAUNBAHUS CYCIIEH3UU
MPOMEXKYTOYHOT'O KOHIIEHTPATA HA YAAJEHHBbIH nepepadaThiBarO Uil KOMOUHAT.

Takoit BapuaHT pa3aesieHUuss MECTOHAXO0KIEHUs TPOU3BOACTB 00eCcTeYnBaeT
CIeyI0II1e BO3MOXHbIE BBITOABIL:

e Co3maHue rpynIbl PyAHUKOB-CITyTHUKOB JJIsl 00€CIeYeHns] KOHLEHTPATOM
LEHTPAJIBHOIO NepepadaThIBAOIEr0 MPEANPHSITHS.

¢ PacnonoxeHne nepepadaThIBAOINEro NPEANPUITHS B TAKOM MECTE, KOTOpOe
UJeaJbHO NOAXOAUT AJS YTUINU3ALUU XBOCTOB.

e PacnonoxeHne nepepadaTpIBAOINEro NPEANPUITHS B TAKOM MECTE, KOTOPOe
UA€ANbHO MOAXOANUT ISl JOCTYIA K KBaTu(GUUIUpOBaHHON paboueii cuie.

Jlnst 1000ro KOHKPETHOTO PYAHUKA CYIIECTBYET ONpeaesIeHHbINH OanaHc
noTpedHoOCTel U orpaHndyeHud. MHTErpanus npoiueccos MpenBapuTeIbHOTO
oboraieHus 1 BbILIEJAYUBAHUS OTBAJIOB 00€CIeYnBaeT BOZMOXKHOCTD afanTaluu
YCTaHOBJIEHHBIX PEXXHMOB JUIsl COOMIOIEHUS] YKAa3aHHbIX TpeOoBaHul Oe3
CyLIE€CTBEHHON NMOTEPU U3BJECUEHUS LIEHHBIX KOMIOHEHTOB U3 UCTOYHUKA.

Ha ¢ur. 1 npuBenena O10ok-cxema OAHOTO U3 MPEANOYTHTEIbHBIX BAPUAHTOB
OCYILECTBJIEHUS U300peTeHHsI, KAK OHO MOJKET OBITh MPUMEHEHO B O THOLIEHHUH
NEePBUYHON MEIHOM PYABI B TEX MECTaX, I/ie BOJA SIBJISIETCS AeQULUTHBIM PECYPCOM.

Jlpyrue BapHaHTHl BKJIIOYAKOT aJbTEePHATUBHBIE KOHQUTYpALIUHU C
npeaBapUTEIbHBIM 00OTaINEeHHUEM, MTOJydaeMble TyTeM H3MEHECHUS KOJINYECTBa
NPOLECCOB MPEIBAPUTEIHHOTO O0OTAIECHUS TN 3aMEHS IO UX aJIbTEPHATHB, U
peryJiupoBaHus UX paboUunux PEeKMMOB B MPOLIECCE U3METbUCHUS IS BBITTOJIHECHUS
crienupuueckux TpeOOBaHUHN, OMpeAeIIeMbIX MUHEPAIbHBIM CBIPbEM H
MECTOHaXOXAEHUEM PYAHUKA.

Bsopsannyw pyay 10 3arpyxarT U onpeaensitoT MECTO Ha3HAUYEHUs Il Hee C
UCIIOJIb30BAHUEM TPAJHUIIMOHHBIX CIIOCOOOB YIPABJIEHUS KA4ECTBOM, IOCJE YEro pyay

HampapJIsIIOT MO0 B OTXOABI 12, eciii ee KaueCTBO HETOCTATOYHO JJIsl TOTO, YTOOBI
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OKYIIUTB 3aTPAThl HA €€ nmepepadoTKy, JubO0 B NIPpOOUIBHYIO MAIIUHY IS
nocnenymwmei oopadorku B Apoduske 14 nmepBUUHOTO ApOOIEHUS.

ITocne npobunku 14 ucnonsizyercs npouecc 16 0ObeMHONH COPTUPOBKHU PYABI IS
OTAEJIeHUs TOU ee 4acTH 18, KOTOPYI 3KOHOMUYECKHU BBIFOAHEE BBIIIEIAUYUBATD B
OTBaJjIaxX, a He nepepadaThIBaTh C UCIOJb30BAHUEM CTAJUN U3MENbUCHHS U
oborameHusl.

KauecTBO pazgenenus, obecneunBaeMoro 0ObeMHONW COPTHPOBKOM PyabL, s
HaIpaBJIEHHs HA BbILIEJAYMBAHHUE B OTBAJIaX MJIM Ha OOOralieHue, MOBBIIAETCS MO
CPaBHEHHIO C TPAAULMOHHBIMH MPOLIECCAMH YIPABJIEHUS Ka4eCTBOM Oyaromaps
MOBBIIIEHHON MPOCTPAHCTBEHHONH TOUYHOCTH CHCTEMbI OOBEMHON COPTHPOBKH.

Huskocopthyto pyay 18, monydaemyro B pe3yjabTaTe 00bEMHONH COPTUPOBKH,
NPOCEUBAIOT WJIU MPOMBIBAIOT Ha cTanuu 20 1t OTAENeHHs HIDKHEH ¢pakuun 24,
pasMepbl YaCTHI] KOTOPOH OOBIYHO HE MPEBBIIIAIOT MPUMEPHO 20 MM, B KOTOpast UMEeT
OoJiee BBICOKUH COPT MO CPABHEHHIO C MOTOKOM 18, ¢ HCTIONIb30BAaHUEM Pa3HUIIBI B
pazmepax O0OJIOMKOB, MOJIY4A€MBIX B PE3yJIbTaTe B3PbIBA U NMEPBUYHOTO ApOOIEHUS.

Takoe nmpocenBanune obOecrnednBaeT BO3MOKHOCTh HAMIPABJIEHUS HUKHEHN
bpakauu 24, cogepskamnieil pyay caMoro BbICOKOT'O Ka4yeCTBa, Ha JOMOJHUTEIbHOE
npeaBapuTeNbHOE 00OoraleHue, a TakKe yJy4dlaeT IPOHULIAeMOCTh OCTar0 IeHCs
BepxHel ¢ppakuuu 22 pynabl, B pe3yJabTaTe Yero NOBBIIIAETCS BBIXOJ MMpoLecca
BbILEJIAYMBaAHUs OTBaJIA.

BepxHss ¢ppakuus 22 nponecca npocenBanus 20 cKIagupyercs s
OCYLIECTBJIEHUS CTaAUu 26 BbIIIEJaYUBAHUS OTBAJA.

BricokocopThyo ¢ppakuuio 28 co ctaguu 16 00beMHONH COPTUPOBKHU PYABI U
HWKHIOK ¢pakiuio 24 co ctaanu 20 mpocenBaHus MOABEPrarT rpydbomy
U3MEJIbUYCHHUIO B yCcTpoicTBe 30 MeaKoro npo0eHus, TAKOM Kak JpoOuiIka
TPETHYHOTO ApoOeHus, BaJKkoBbId npecc Beicokoro aasieHus (HPGR), npobunka ¢
BepTHKaIbHBIM BajoM (VSI) unu maposas npoOuinka, IJisi yMEHbIIEHUS Pa3MepOB
YaCTHI] PYABl B MOTOKE 32 U3MeNb4eHHOU pyasl st p80 oObvHO 0 mpumepHO 1-2
MM.

[Torok 32 HampaBISIOT HA CTAAHIO 34 COPTUPOBKU. ITa COPTUPOBKA, OOBIYHO
OCYIIECTBJIsIEMasi C TOMOIIBIO IPOCENBaHUs, oOecreunBaeT oTAeNeHne Gpakunu 36,
copepxamiel 0ojee MeIKue YacTULBI ¢ 00Jiee BBICOKUM COZIEPIKaHNE LEHHOTO

KOMITIOHE€HTA, KOTOpas MOAXOAUT AJIA JOMMOJTHUTCIIBHOTO NPEABAPUTEIIBHOTO
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oborameHus, oT 0oJjiee KPYIMHBIX YaCTHI[ Mecka 38 ¢ HECKOJIbKO MEHBbIIUM
COZep>KaHUEM LIEHHOTO KOMIIOHEHTA, U 3TOT NEeCOK MOAXOAUT IJis BbILENaYUBaAHUS B
oTBaJjiax, MO0 B OJHUX OTBaJax 26 ¢ MOTOKOM 22 pynbl, T1u0O0 B OTAEIbHBIX OTBajax.

Tenepp yacTuupl necka 38 UMEKOT TakUe pa3Mepbl, YTO IPOHULAEMOCTb OTBAJIOB
OyzeT BBICOKOM, U MPOIECC BhINETAaYNBAHUSA OyAeT NPOXOAUTH ObICTpEe MO
CPAaBHEHUIO C TPAJULUOHHBIM BbILIE€IAYUBAHUEM OTBAJOB, B PE3YyJIbTATE UETO MOXKET
ObITh TONy4eH OoJiee BHICOKUI BBIXOM, Onarogapsi JOMOJHUTEIbHOMY
pacTpeCcKUBAaHUIO MOPOJIBI B MPOLECCe U3MENbUYEHHUS.

Cnenyromeit craguei odoramenus 1Jist OOJBIIUHCTBA MEAHBIX pya Oyaer
(broTauus KPYNHBIX YaCTHI IJIS1 JOMOJHUTEIBHOTO YAAJEHUS IyCTON MOPOABI, YTOOBI
obecneynTh BO3MOKHOCTb PEreHepalny BOJIBI U3 OOJNbILIEH YaCTH OCTATKOB
dbnoranuu. B 3Tom ciydae Ha cragun 34 COPTUPOBKH OyAeT ynajleH MaTepuan ¢
pasmepamu yactull < | MM, U3 KOTOpOro OyAeT OTCOPTHPOBAH MaTepHal C pa3MepamMu
yactul npumepHo 100 Mk, HanpaBiIsieMbld HEMOCPEACTBEHHO B TPAAULIMOHHBIN
npouecc 60 ¢paoTaunu.

®paknaus ¢ 6osee KPYMHBIMU YaCTULIAMU MOJKET OBITh MOJBEPTHYTA
IOTIOJTHUTENBHON copTUpOBKE Ha ctaauu 40 nus o6paboTku nmonydaeMbix cyOdpakuii
42 n 44 B pa3genbHbIX ycTaHOBKax 46 u 50 ¢puoTauuy KPYMHBIX YaCTHIL, IPUUEM
pasznuuHble pabouue ycnosus ¢uoranun kpynHbeix yactun (CPF) BeiOuparoT Takum
oOpa3om, 4ToOBI 0OecneduTs U3BJIeUeHne HaunOonee KaueCTBEHHOI0 MaTepuala s
KaXAO0ro pasMepa 4acTHL.

Ecnu u3Bneyenune u3 moroka 0oJsiee KPyMHBIX yacTull Ha ctanuu S0 ¢yoranuu He
NpUBENIO K GOPMUPOBAHUIO OTOPACHIBAEMOI0 OCTATKA, TO 3Ty OCTAKMIYIOCST ) PaKIIHIO
52 ¢ pasmepamu dacTull 00br4HO OT 0,4 MM 10 1 MM COeqUHSIIOT C BepXHell ppakuueii
22 pynsl (mOTOK 54) U HANPABJISIIOT HA CTAJUIO BBILIEIAYUBaHUsA B oTBajie 26. OTBan
26 OpOLIAKOT BBHILIEIAYUBAKIIUM PEATEHTOM S0, KOTOPBIM NPOCAUYMBAETCA Yepe3 OTBAI
26. ITockonpky pa3Mepbl 4acTHUL B OTBaJie npespimaroT 100 MkM, TO B OTBaje
obecneunBaeTcss CBOOOAHOE NPEHUPOBAHNE, OOBIYHO C THAPONPOBOTHOCTHIO,
npesbimaromei 1 cm/cex. U3 orBana 26 moiydaroT MaTOYHBIN pacTBOp 58, u3
KOTOPOT'0 MOCPEACTBOM 3KCTPAKIUU PACTBOPUTENEM UIJIM HOHHOTO OOMEHa U3BIEKAIOT
LIEHHBIM KOMIIOHEHT C MOCJEAYIOIEeH NOATOTOBKON BBILIENIAUYMBAKOLIIET0 pacTBopa 56

AJIst MOBTOPHOI'O UCIIOJB30BAHUSA B BhIICIAYUBAHUUN HEHHBIX KOMIIOHCHTOB.
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IIpoMekyTOUHBIE KOHIIEHTPATHI, MIOJIy4aeMble B Pe3yJbTaTe (PIOoTaLUN KPYITHBIX
YaCTHI], HAIIPABIAKOT HA MOBTOPHOE U3MENIbYEHNE U HAa TPAAULMOHHYIO (iroTanuio
MEJKUX 4acTHll. B TpanuunonHoM npouecce GIOTaLNU MEIKUX YaCTULl pa3Mephl
yacTul o0buHO He npesbimarT 0,1 mm (100 MkM).

OTxoasl mpouecca poTanuu KpynHbix 4actul (46/50) npencraBiusitor coboit
CBOOOJIHO IPEHUPYEMBIH MTECOK, KOTOPBIH MOXKET OBITh YJIOXKEH B OTBAJ C
HCIIOJIb30BAaHUEM THAPABINYECKUX CPEACTB IJIsI MOCTOSHHOIO XPaHEHHs, IpUIeM
OTBaJI APEHUPYIOT IJIs pereHepanuy BOJbI.

OcHOBHbBIE XBOCTBI, OJy4aeMble H3 MPOLECca TPAAULHOHHOHN (ioTanuu,
NPEeACTABISAIOT COOOH HE3HAYUTENBHYIO YaCTh UCXOAHON NOOBITOH pyAbl, a MOTOKHU 22,
38, 48 u 52 cBOOOAHO OPEHUPYEMBIX OTXOJIOB, HAIPABJISIFOT B OTBAJIbI IS
BbILI[€JIAYMBAHUS UJIN HENOCPEACTBEHHO A yAaJeHUs, TO €CTh, OHU He
paccMaTpUBaIOTCS KaK XBOCTBI.

3aTeM 3TO HE3HAYHUTEIbHOE KOJUYECTBO (PIOTALIMOHHBIX XBOCTOB MOXET OBITH
HalpaBJIEeHO Ha XpaHEHHE B CIELNAJbHOM XBOCTOXPAHUJIMNIIE UJIU K€ MOKET HaJ€XKHO
XPAHUTHCS B KAYECTBE CYXOr0 MOKPBITUS AJIsI BBIIIEJIOYEHHBIX OTBAJOB AJIs
IpeaOTBpAIEeHUs BbIX0AA B OyAyIeM KHUCIOTHBIX MIaXTHBIX BOJ.

BrinienrayuBaHue OTBAJOB

B cnydae 3010Ta B KauecTBe BBIN[ENAUYNBAIOIIEr0 PEAreHTa UCIOJIb3YyeTCs
LIUAHWUJ, a B CJIly4ae BTOPUYHON MeAU UCIOJIb3YETCsA CEPHasi KUCIOTA, KaK 3TO
OCYILECTBJISIETCS] HA MHOTUX PYAHUKAX [0 BCEMY MUpY.

JI7s1 mepBUYHON MEIHOU PYyIbl BhIIIETAYUBAIO MU PEareHT MOXKET ObITh BBIOpaH
U3 PEareHTOB, YYaCTBYIOIIHNX B HACTOSIIEE BPeMs B MEPCIEKTUBHBIX pa3paboTkax,
ONMHUCaHHBIX, HanpuMep, B mybnukanusx Rautenbach, Robinson unu Eksteen.
YMeHbILIeHHEe CPETHErO pa3Mepa YacTHI] B OTBajaxX OyIeT yBEJIMYUBATH CKOPOCTh
BBIIIETAYNBAHHS OT OOBIYHBIX 2 JIET JJIsl TPAJAHIMOHHOTO BBIIIEJIAYNBAHUS OTBAJIOB 10
npuMepHo 1 rona.

H300peTenne 0cCOOEHHO MOAXOAUT AJIsl IPUMEHEHUS B BhIIIEIAYNBAHUNA OTBAJIOB
NEePBUYHBIX HICTOYHUKOB MU (XaJIbKOMUPUT), 4TO OBLIIO HEpeHTa0enbHbIM. B
crioco0e, mMpeAIoKeHHOM B H300pEeTeHUH, MOBbIAaeTCs 3(PPEeKTUBHOCTD
UHTETPUPOBAHHOTO 00OTAIIEHHUsI, HCTIOJIB3YEMOTr0 aBTOHOMHO, U TIOBBILIAETCS cama I10

cebe 3(hpeKTUBHOCTD BBIIIETAUYNBAHUS OTBAJIOB.
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O0BbeMHAasi COPTUPOBKA PY LI

Ha craguu o6peMHON COPTHPOBKHU APOOJIEHYIO PyAy MONAIOT Ha KOHBelepe u3
npobunku 14 nepsuunoro apobnenus B qpodunky 30 menkoro npodnenus. Ha
KOHBelepe OCYIIEeCTBIIseTCs aHAJIU3 KauecTBa pyAbl (MU BPeIAHBIX 3arPs3HEHUN) C
UCIIOJb30BAHUEM TEXHUYECKUX CPEACTB, UCIOJNb3YIOIUX PEHTIE€HOBCKOE U3JIyUEHHE,
HEUTPOHHYI aKTUBALMIO UJIM MAarHUTHBIM PE30HAHC, ISl OTAEJIEHUs TOTOKA
HU3KOCOPTHOM Pyabl OT OCHOBHOI'O MOTOKA PyAbl. Y cTaHOBKA 16 00beMHOI
COPTUPOBKHU PYABI MOXKET COAEPKATH JICHTY KOHBelepa ¢ OTKJIOHAK UM
MEXaHH3MOM, YIIPABISIEMbIM JaTYMKOM CHCTEMbI HEMPEPBIBHOT'O aHAIHN3a (TAKUM KaK
OBICTPONEHCTBYIO NN CKAHUPYIOMINH NaTYNK YCTPONCTBA MATHUTHOTO PE30HAHCA,
VI HEUTPOHHOH aKTHBALMH, HJIH PEHTTEHOBCKOTO U3JIYUYCHUS ), TAK YTO
OTKJIOHAIOIUH MEXaHU3M OTOPACHIBAET B MOTOK OTXOAOB T€ YACTU MOTOKA MOPOJIHI,
COJlepKaHUE LIEHHOrO0 KOMIIOHEHTA B KOTOPBIX HUXE 3aJaHHONH MUHHUMAJIBHO
NONMYCTUMOH BEJIUYHHBI.

MaruuTHoe pa3zesieHue

MarsutHoe pasfgeneHne c1abOMarHUTHBIX MaTEPUAJIOB C UCIOJb30BAHUEM
TEXHUYECCKUX CPEACTB, TAKUX KAaK YCTAHOBKA MOKpOI\/'I cenapauuu B CUJIBHOM
MarHUTHOM I10JI€, MOXET HUCIOJIb30BAThCS B KAU€CTBE CPENCTBA MPEABAPUTEIHHOTO
oboramenus, oObIMHO paboTarOLIEro AJs YacTUll ¢ pa3Mepamu B auanazone 0,2-1 M.
Taxum oOpa3om, oHO MOXeT ObITh 3P (PEeKTUBHON aNbTEPHATUBON Hpouecca (IOTalNuH
KPYIHBIX YaCTHII.

I'paBuTallMOHHOE pa3aeJeHue

['paBUTALMOHHOE pa3AeNieHHe C MOMOIIbI0 TAKMUX TEXHOJOTHUH, KaK
TSOKEJIOCPEeaHAsl Cemapalusi U MPOTHBOTOYHASI 00OTaTUTEIbHASI COPTUPOBKA, MOXKET
UCIIOJIb30BAThCS B KAYECTBE MPOLIECCa MPEABAPUTEILHOTO 00OTaIleH s IPU YCIIOBHH,
YTO MEXKIY MyCTOH MOPOAOH U LEHHBIMU KOMIIOHEHTAMHU HMEETCS CYIIEeCTBEHHAs!
pa3HULA IIOTHOCTEH. DTa TEXHOJOTUS TaKXKe MOXKET 3 (PEeKTUBHO HCIOIb30BATHCS
JUIsl 4acTUL ¢ pa3Mepamu B quana3zoHe 0,2-1 mm.

CD.]'IOTaLII/IH KPVITHBIX YaCTHIL

@ioTanus KPyMHBIX YaCTUL MOXKET OCYIIECTBIATHCS C UCIOJIb30BAHHEM
criennaau3upoBaHHON (uortanuoHHON MamuHbl, Takoil kak EriezTM Hydrofloat.
Mammuna Eriez HydrofloatTM ocymiecTBisieT mpoLecc KOHIIEHTPUPOBAHUS HA OCHOBE

KOM6I/IHaI_II/II/I OJKMIKCHHUA U (1).]'IOTaLII/II/I C UCITIOJIB3OBAHUEM o>1<1/1>1<a}0111e171 BO/JHbI,
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KOTOPYIO HACBIIAOT MUKPOMY3bIpbKaMH BO3lyxa. PIOTALUI0 OCYIIECTBISIOT C
UCIIOJIb30BAHUEM KOHI[EHTPAIUN (PIOTALMOHHOIO peareHTa U peareHTa-KoJuieKTopa u
BpE€MeHHU NpeObIBaHus, MOAXOIAIIMNX AJIsI KOHKPETHOrO MUHEpaja, MoJJIeKalero
dnotauunu. [{ns nmonydeHus 4acTHUI 3TOTO pa3Mepa pyay HU3MeNb4yaloT B JOCTATOYHON
CTEINEeHHU I BBICBOOOKIEHHs OONbIIEH YaCTH YaCTHULl MyCTOH MOPOABI U PACKPBITHS
3epeH [IEHHOTrO MUHEepaJia, MPU 3TOM OHH HeO0sA3aTeIbHO BBICBOOOXKAAIOTCS
MOJIHOCTBIO. BrIX0O mpouecca GpaoTauuy KPyMHBIX YaCTULl C YACTUYHO PACKPBITBIMHU
3epHaMH MHHEpaJa JOCTATOYHO BBICOK, U OCTAIOINAsICs MycTasi mopoaa Gopmupyer
NEeCOK, 3aTPaThl HA MOCIENYIOIlee U3MEIbYEHHE U TPAIUIIUMOHHYIO (IIOTAIUIO
KOTOPOTO HE OKYIaKTCs.
He Bce cTanuu npenBaputenbHOro odoramenus OyayT IPUMEHUMBI JJIs1 BCEX
Py, ¥ BO3MOKHBI pa3Hble KOHQUTYPALIUH HACTOSIIIEr0 H300pETEHHUsI, TOCKOIbKY
CYIIECTBYIOT pa3Hble ONTUMAJIbHBIE pa3MepPbl I TPUMEHEHUs] TEXHOJIOTUH
npeaBapuTenbHOro oboramenus. Hanmpumep:
e Ecniu pyna onHOpoaHasi, TO 3aTpaThl HA €€ 00BEMHYIO COPTUPOBKY MOTYT HE
OKyMaThCsl.
e Eciin pasHua pa3mMepoB 00JIOMKOB U, COOTBETCTBEHHO, KO3 (ppuumeHT
MOBBILIEHNUS] COPTHOCTHU MaJIbl, TO:

O OTAeJeHHE MEJKUX YacTHUIl OT MaTepuaia, OTOOpaHHOTrO s
BBILIETAYUBAHUS B OTBAJIE, MOXKET OCYLIECTBIATHCS C MEHBIIUMU
pazMepamMu 4acCTHUL, HJIM COOTBETCTBYIOIIHME 3aTPAThl MOTYT BOOOIIE HE
OKYIaThCs;

O BeCh MaTepHal, OTOOPAHHBIN JJIsI MEJIKOrO ApOOJIeHUs, MOXKET OBITh
U3MEJIbYCH JJIs TOJYYeHHs] YaCTHI] C pa3MepaMHu, He MPEBbIIAIIHMHU
npuMepHo 400 MUKPOH, JJIsI UCTIOJIBb30BAHUS (PIOTALMH KPYITHBIX
4acTHL, B pe3yJbTaTe KOTOPO MOJy4YaroT OCTaTKHU, MOAXOASAIIHUE JJIs
HENOCPEACTBEHHON yTUIN3ALNU,

O BeCh MaTepHal, OTOOPAHHBIN JJII MEJIKOTO NPOOJIeHUs, MOXKET OBITh
U3MENbYCH AJIs1 MOJYYEHHs] YACTHI] C pa3MepaMHt, He MPEBbIIAIIHMHU
0,8 MM, U B 3TOM clly4ae UCIONb3yeTcs (PIoTanus KPYMHBIX YaCTHI]
BMECTE C BBIIEIAUYNBAHIEM OTBAJIOB JUISI U3BIICUECHUS [IEHHBIX

KOMIIOHCHTOB,
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e Ecniu rpaBUTAIlMOHHOE pa3/ieieHUe WIH MarHUTHOE pa3nejieHue o0ecrneunBaeT
bonee 3¢ PekTHBHOE MOBBIIIEHNE COPTHOCTU MO CPaBHEHHIO ¢ uioTamuei
KPYIOHBIX 9aCTUL[, TO OHU MOTYT UCIOJb30BaThCs BMECTO (1)J'IOTaI_II/II/I.

OnHAaKO HE3aBUCHMO OT ONMTUMAJIbHOM KOH(PUTYpaLIU MPOLECCOB
npeaBapUTEIbHOTO O0OralleHNs, U3MEJIbYEHHS] U COPTHUPOBKH IJIsi KOHKPETHOM PYIbI,
COXPAHSIETCS CYLUIHOCTh HACTOSIIEr0 U300pETEHHs, a HMEHHO: MPOLECCHI
peaBaPUTENBHOTO 00OTAEHHS UCTIONB3YIOTCS IJIs CYIECTBEHHOTO CHUKEHUS
KOJIMYECTBA PYIbI, IJIisi KOTOPOi TpeOyeTcss TOHKOE U3MeIbUeHHE, OCYIECTBIISIEMOE
BMECTE C BbIIICJIAYMBAHUEM OTBAJIOB AJIA MOAACPKAaHUA BBICOKOTO CYMMAapHOTO
BbIXOO4d NEHHOI'O KOMIIOHEHTA.

Takum obpazom,

¢ B uzo0peTeHnn UCIoONb3yIOTCA CTAAUHA PEIBAPUTEIBHOTO 00 OTalleHusl MPHU
NMOCTCNEHHOM YMECHBIICHUUN PA3MEPOB YaCTHUL AJIA MOJIYUCHHUA TOTOKOB
OT6paCbIBaeMOFO MaTtepuala, Ka)KI[beI N3 KOTOPbIX SKOHOMHUYECCKU BBITOAHEC
nepepa6aTblBaTb ONyTEM BbIIICTIAYUBAHUA OTBAJIOB, UEM OCYLICCTBIIATH UX
U3MebueHue.

e COpTHOCTB 3TOTO OTOPAChIBAEMOTO MaTepuaja mocje Kaxxaoh cTaauu
NpeaABAPUTCIBHOTO O6OFaLHeHI/I$I MOXET 6bITb BbIIIE, YEM COPTHOCTD
MaTepuaja, OObIYHO HATPABIIEMOrO Ha BhIlIEeJaYMBaAHNE B OTBajaX, TaK YTO
obecrieunBaetcs Oosiee ObICTpoe U OoJiee MOJTHOE BhILIEAUUBaAHUE.

e [ToBBIIIEHNE COPTHOCTH M CHUIKEHUE MACChl MOIaBAEMON PYIbl B pPe3yJIbTaTe
oboraieHus 00eCcrneYyuBaeT CYIEeCTBEHHOE CHHKEHNE KAMUTAIbHBIX 3aTpaT U
noTpeOIeHHs] SHEPTUH HAa TOHHY M3BJIEKAEMOIr0 METaJlia.

¢ OKOHYATETbHO GOPMUPYEMbBIE XBOCTBI MPEACTABISIOT COOOH MaTyIO 4acTh
HUCXOIHOM, HECOPTUPOBAHHOMN PYIbI, U, COOTBETCTBEHHO, COKPAIIAITCS MOTEPHU
BOJbI, U XBOCTOXPaHUIIHUIIA MOTYT 6bITb HCKJIIOYCHBI UJIHN CYIIECTBEHHO
YMCHBIICHBI.

Ilpumep pasneneHuss MaccC U BuIXOABL (LU Pl OPUEHTUPOBOYHBIE)

OpueHTUPOBOYHBIN pUMep pa3ieseHus MacC U KauecTBa JJid YUIUICKOTro
MEHOTO MECTOPOKAEHUs NpuBeaAeH Ha ¢ur. 2.

Hcxonnble NpeAnoNoKeHus O pa3AeIeHHH MacC U BbIXOJE MEIU NPHU
o0orameHny OCHOBBIBAIOTCS] Ha T€OCTATHCTUYECKOM aHAJIN3€ NPOCTPAHCTBEHHOMN

HCOOAHOPOAHOCTU U UCIBITATCIIbHBIX pa60TaX o OUCHKE NMpPOCCHUBAHUA U (l)J'IOTaL[I/II/I
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KpyHHBIX 4acTul. MCXOQHBIE NPEANOOXKEHUS O BBIXOAE XAJIbKOMUPUTA B IIPOLECCE
BBILIEJIAYNBAHUs OTBAJIOB C UCIOJb30BAHUEM HOBBIX BBIIIEIAYUBAIOIUX PEAreHTOB
NEeJal0TCs Ha OCHOBE ONMYOJHUKOBAHHBIX JAHHBIX U HEONYOJIMKOBAHHON HHpOpMaLNu
AJs BbILIEJIAYMBAHUS M1€CKA C UCIOJb30BAHUEM TaKMX XK€ peareHToB. Beixoa ans
TPAAULMOHHON (QJIOTALMK M TPAAUILMOHHOIO BbIIIEJaUYUBAHUS OTBAJIOB B3ST U3
uHdopmauu o paboTe pyaHUKA.
bnok-cxema npouecca, UCIoJib3yemasl JUIsl pacueTa pas3JeeHus Macce,
AHAJIOTHYHA CXEMe BapHaHTa OCYIIECTBICHUs N300peTeHUs, MpuBeaeHHON Ha ¢ur. 1.
B kauecTBe 0a3bl AJIs OLEHKH HACTOSILIErO U300PETEHHS TPUHUMAIOTCS
U3BECTHBIE NaHHbIe: ceiiuac Ha Kaxable 100 TOHH pynbl, JOOBIBAEMO B pe3yjabTaTe
TOPHBIX PadoT, MPH UCIOJNB30BAHUH TPAJULHOHHBIX MPOLECCOB YIIPABICHUS
kadyecTBOM, 70 TOHH ¢ conepxanueM menu 0,75% HanpaBisoTCs Ha
npobnenune/usmenvuenue/ puoranuto u npumepHo 30% c conepxxanuem meau 0,35%
HanpabJsieTCs Ha BblllleauuBaHue B oTBajax. CpeaHull BbIXOJA MEPBUYHON MeIHOMN
pPYZABI U3 Mpoliecca BbllleNauBaHUs OTBaJNOB cocTasisdeT 30%, npuyeM u3BieKaeTcs
auwb 10% xanpkonuputa, u 50% - 3To Apyrue MeabCcoaep Kaliue MUHEPAIbL.
H3Bneuenue nenesoro MuHepasa u3 70 TOHH pybl OCYLIECTBIAETCS C MOMOLIBIO
IPOLIECCOB TOHKOT'O U3MENbUE€HHUS U TPAJULIHNOHHON (PIOTALMH, U BBIXOJ COCTABIISIET
85%. Takum oOpa3oM, CyMMapHBIH BBIXOA MEIU U3 UCXOAHOMN, HECOPTUPOBAHHOMN
pPyABI B clly4ae TPAAULMOHHOH MepepadoTKH C UCMOIb30BAHUEM (JIOTALNH
BBICOKOCOPTHOM PY/bl U BBIIIEIAUYUBAHUS B OTBAJaX HU3KOCOPTHOM PyAbl COCTABIAET
npumMepHo 76%, ¢ 70 TOHHaAMHU MyCTOH MOPOABLI B pOopMe XBOCTOB, CoAepKamux 45
TOHH BOJBI.
Brnusinne n3o0peTeHus Ha pacrnpeneseHust MacC U COPTOB MOKAa3aHO Ha ¢ur.2.
s tex ke 100 TOHH HCXOQHON, HECOPTUPOBAHHON Py b,
¢ Tonpko nmpumepHO 40 TOHH HAIPABJSIETCS HA TPAAULMOHHYIO (proTanuro
(BMecTo 70 TOHH).
e PazmMep 4acTHll MOCJI€ NEPBOHAYAJIBHOIO U3MEJIbUYEHUS COCTaBAET 2 MM s p80
(BmecTo 0,25 Mm).
e CymMmapHBIi BbIXOa Menu coctasisier 78% (Bmecto 76%).
Takum oOpa3om, cpaBHEHHE H300pETEHU C TPAIUIIMOHHON nepepadoTKoi
MO3BOJISIET CAENATh BBIBOJ O TOM, YTO M300peTeHne o0ecrneunBaeT:

L4 OHHHaKOBbIﬁ WU TTOBBIIIEHHBIN BbIXOJ ME€AU M3 MCTOYHUKA.
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e Macca usMmenapuaeMoOro mMarepuana U, COOTBETCTBEHHO, MOIIIHOCTb,
notpedisiemast Ha U3MeJIbYeHUe, CHUKaeTcst Ha 40%.

e Macca XxBOCTOB yMeHbInaercs Ha 50% Mo CpaBHEHUIO C TPAAULUOHHON
nepepaboTKoi.

Takast cymecTBeHHO yaydIIeHHas nepepaboTka Ha MIIOIagKe PyIHHUKA U Ioaja
BBICOKOCOPTHOM PyAbl HA TPAAULMOHHYIO (PIIOTALMIO, TAK YTO CYCHEH3UsI MOXKeT Oe3
npobJieM MmepeKkaunBaThCs HA yIAJIeHHOE nepepadaThiBarolnee nNpeamnpusiTue,
OKa3bIBAET 3HAYUTEJIbHOE BIUSHUE HA KANUTAJbHbIE 3aTPAThl HA BCe 00OPYIOBaHHE.

B cnydae MonepHU3aUM TPAAULHOHHOTO O0OTaTUTENbHOTO KOMILIEKCA BBITObI
HACTOSIIIEr0 U300pETEHUsI MOTYT OBITh IMOJIYYEHBI 33 CUET COKPAIIEHHs] PACXOA0B HIJIH
3a CYET YCKOPEHHS NOOBIYU PYABI AJISI HCTIONb30BAHMS MOBBICUBIIEHCS
MPOU3BOAUTENbHOCTU NPEANPUATHUSA.

OCHOBHBIE ACIIEKTHI U300pETEHUS:

1. Cnoco6, B KOTOPOM MpOLECC NMPEABAPUTEITHHOTO 00OTAIEHUsT TOJTHOCTHIO
MHTETPUPOBAH C MPOIECCOM BBILIEIAYNBAHNS OTBAJOB, TAK YTO BBIXOJ MpoLecca
NpeaBapUTENbHOTO 00OraleHns] ONTUMHU3UPOBAH ¢ OTCOPTHPOBAHHBIMU OCTATKAMU,
NOAXOIAIIUMH JUJISI BBILIENAUYNBAHHS B OTBAJIaX C BBICOKUM BBIXOJOM.

2. Cnocob, B KOTOPOM pacmnpeneNeHne pyabl MeXAy MpoLeccaMu
peaBapUTENbHOTO O0OTraleH!s U BbIIIETaYUBAHUS OTBAJIOB YJIYUIIAKOT 32 CUET
00beMHOW COPTHPOBKHU PYABI JJIsI ONTHMHU3ALMH CYMMapHOH SKOHOMHYECKOM
53¢ PexTUBHOCTH JI1 KOHKPETHOTO PYIHHKA.

3. Cioco0, B KOTOPOM TEXHOJIOTHIO MPEIBAPUTEIbHOT0 000TaleHus: BIOUPaT
U3 CIENYIOUHUX BAPUAHTOB: MpOCEUBaHMe, (IoTalUsl KPYMHBIX YaCTUL, MATHUTHOE
pasaesieHHe U TPaBUTALIMOHHOE pas3liejieHue.

4. Cnioco0, B KOTOpPOM pyna, mojJjieskamias nepepadorke, MOAXOIUT IS
oboramenus ¢ TOMOUIBIO TPAJUIUOHHON (PIOTALMH U CONEPIKUT Mellb, HUKEIb, [IUHK,
30JI0TO HJITM METAJUIbl TPYIIIBI TNIATHHBIL.

5. Cnoco0, B KOTOPOM pa3Mephl KYCKOB U YaCTHI], OTOOPAHHBIX IS CTaIUI
peIBapUTEIBHOrO O0OraleHus, HaXOAsATCs B nuanazoHe ot 50 mm 10 0,2 MM u
npeanouTuTeapHo ot 30 mm a0 0,2 MM.

6. Coco6, B KOTOPOM IPOLIECC MPEIBAPUTEIBHOIO 000TaIeHUsT UCIIONb3YEeTCs

IUTS1 TIOJTYYEHHs] OCTAaTOYHOHN (PpakLMu pyAbl, COPT, pa3Mephl HACTHUIl U COJIEPKaHUE



10

15

22 .

NbLUIEBATHIX YACTHI] B KOTOPOH MOAXOIAT AJIsi MOBBIIIEHHOTO BBIX0/1a IpoLecca
BBIIE€JIAYUBAHUS OTBAJIOB.

7. Crioco0, B KOTOPOM pylia CONEPIKUT 3HAUYUTEIbHOE KOJTHYECTBO
XaJbKOMMPUTA, U BBILIEIAYHBAIOIUNA areHT AJIsI OCTATKOB - 5TO XJOPUI MEIH HIIH
TJIULHH.

8. Cnoco0, B KOTOPOM pa3Mepsl YaCTHUIL IIpoLiecca MPeaBapUTEIbHOTO
oboraieHus BBIOUPAIOT TaKUM 00pa3omM, 4TOOBI YMEHbIIUTH (POPMUPOBAHUE METKHX
XBOCTOB M NOTpeOIeHHE BOIBI.

9. Criocob, B KOTOPOM OrpaHHYEHHOE KOJUYECTBO XBOCTOB 00eCIedYuBaeT
BO3MOJKHOCTh UX CMEIIMBAHUS C MaTepHaJIoOM OTpabOTaHHOTO OTBaja (mocie
BBII[EJIAYUBAHUS), B PE3YJIbTATE YeTO UCKIIOUYAETCsI HEOOXOQUMOCTh B CTALIHOHAPHOM
XBOCTOXPAaHUJIHULIE.

10. Cnoco0, obecneunBarOmii BO3MOKHOCTb CYIIECTBEHHOTO YMEHBIISHUS
IUIOLIATHU, 3aHUMaeMO# PYJHUKOM, 32 CYET CHH)KeHHs TPeOOBaHMI K M3MEJIbYEHUIO U
BO3MOJKHOCTHU pa3zejieHus TOPHOAOOBIBAIOINErO U epepadaThiBAIOLIEro
o0opynOoBaHUS MyTEeM TPAHCIOPTHPOBKU KOHLEHTpATa U3 Mmpolecca

npeaBapUTEIbHOTO O0OTraleHus.
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ITEPBOHAYAJIbHAA ®OPMVYJIA U30BPETEHUA

1. Crioco0 u3BIeYeHUsT LEHHBIX METAJIOB U3 CYJIb(UIHON PYIbl, BKIIOYAO M
a) npobnenue pyasl B apodunke (14) mepBUYHOTO OpOOIEHUS,;
0) mponyckaHue ApOOJIEHON py bl uepe3 OAUH Uu OoJiee CIeAYIOLUX
MPOLIECCOB MPEIBAPUTEIHHOTO 000TAICHUS
1. oObeMHast COPTUPOBKA,
1. mpoceuBaHmue,
11l. rpaBUTALIMOHHOE pa3aeJIeHUE,
1V. MAarHUTHOE pa3/iejieHne,
V. ¢paoTanus KpyHMHbIX YaCTHII,
B) MOJIy4eHHE MOTOKa OTXOJ0B U3 MPOLEeCcCca/MPOLECcCOB NPeABAPUTEIbHOTO
oboramieHus ¢ pa3MepaMu 4acTull, npesbimaromumMu 100 MKM;
') YKJIAAKy MOTOKAa OTXOA0B B OTBaJ (20), B KOTOPOM pa3Mepbl YaCTHI]
npesbimarT 100 MxMm;

1) OCYINECTBJIEHUE BbILIENaYuBaHus oTBajaa (26).

2. Cnocob nmo n. 1, B KOTOPOM MOTOK OTXOJOB MpPEACTABJIAET COOOH
00beIMHEHHBIH MOTOK OTXOJOB JBYX MJIHU Oojiee YKa3aHHBIX IMPOLIECCOB

IpeBapUTEIbHOr0 O0OraIieHus.

3. Cnoco6 no 1. 2, B KOTOPOM Ha cTaauu 0) pa3Mepsl 4acTUL B O0BEIUHEHHOM
NOTOKE OTXO0A0B npeBpimanT 100 MKM BOJIOTh 0 IO MEHbIIENH Mepe 2 MM; U Ha
CTaJUM T) pa3Mepbl 4acTHIl B oTBasie (26) npesbimatoT 100 MKM BIJIOTH 10 MO

MEHbIIEN Mepe 2 MM.

4. Cnocob mo m. 2, B KOTOPOM Ha craauu 0) pa3Mepbl YaCTHI] B OObeTUHEHHOM
MOTOKE OTXOAO0B NnpeBpimarT 100 MKM BOJIOTh 0 IO MEHbIIENH Mepe 5 MM; U Ha
CTaJUM T') pa3Mephl 4acTHIl B oTBasie (26) npesbimatoT 100 MKM BIJIOTH 10 1O

MEHBIIEH Mepe 5 MM.

5. Cnoco6 mo n. 1, B KOTOPOM Ha CTaJHUH €) NOTOK MPOAYKTA, MOJy4aeMOro U3

npolecca/mpoueccoB NPeaBaAPUTEIBHOTO 000TaIeHus], TOABEPTraloT
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JOTIOJIHUTEJIbHOMY U3MEJIbUCeHUI0 U niepepadarreiBaroT B mpouecce (60) dioraunu

MCJIKHUX YaCTHII.

6. Coco6 mo 1. 5, B KOTOPOM MOTOK MPOAYKTA, MOJIYy4aeMOro U3
npouecca/mpoueccoB NpeABAPUTEIbHOr0 000raleH s, H3MeNbYa0T 0 Pa3MEepPOB
yactull p80 menee 150 MkM u mepepabarbiBalOT B pouecce (IOTAUN METKUX

qaCTHI.

7. Cnioco6 no 1. 1, B KOTOpoM Ha ctaauu 0) IpoOJIeHyI0 pyay MOABEPTarOT
00beMHON COpTHPOBKE Il o0ecneueHus: oroOpaceiBaemMoil ppakunu (18) u moroka

(28) orcopTHpOBaHHON pyabl, UMEMOLIEH 00iee BRICOKYIO COPTHOCTD.

8. Cnoco® mo n. 7, B koTopoM otbpaceiBaemyro ¢ppakuuto (18) coprupyroT ans
obecrieueHus:
noToka (22) mepBUYHBIX OTXOJOB C pa3MepaMHu YaCTHUL U KYCKOB OT 2 MM
10 40 ¢cM, BKJIKOUYUTENBHO, U

HIOKHeH ¢ppakuun (24) ¢ pasmepamu yactul MeHee 10 M.

9. Cnoco0 mno 1. 8, B koTopoM oTOpackiBaemyto ¢ppakuuio (18) coprupyroT ais
obecnedyeHus:
noToka (22) nepBUYHBIX OTXOJOB C pa3MepaMu 4aCTHUIl U KYCKOB OT 5 MM
10 40 ¢cM, BKJIIFOUUTENILHO, U

HIKHeH ¢ppakuun (24) ¢ pasMepamMu 4YaCTULl MEHEe 5 MM.

10. Cioco® no 1. 9, B KOTOPOM pa3Mepbl YaCTHI U KyCKOB B MOTOKe (22)

MEPBUYHBIX OTXOAOB HaXOISITCs B Auamna3oHe oT 5 MM A0 30 ¢cM, BKIOUYUTEJBHO.

11. Cnoco6 no n. 10, B KOTOPpOM pa3Mephl HACTULl U KYCKOB B OTOKe (22)

MEPBUYHBIX OTXOAOB HaXOISITCs B Auana3oHe oT 5 MM A0 20 ¢M, BKIHOUYUTEJIBHO.

12. Cnoco® no m. 11, B KOTOpOM pa3Mephl HACTUIl U KYCKOB B OTOKe (22)

MEPBUYHBIX OTXOAO0B HaXOIATCs B Auana3oHe oT 5 MM A0 10 ¢cM, BKIOUUTEIBHO.
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13. Croco® no m. 7, B KOTOpOM MOTOK (28) OTCOPTUPOBAHHOMN PyIbl, UMEIOIIEH
OoJiee BBICOKYIO COPTHOCTD, IOABEPTAIOT APOOJIEHUIO U TOCIEAYIOIEMY
npeaBapUTEIbHOMY OOOTAIEHUIO ¢ UCIIOIb30BaHUEM OJTHOTO UJIH DoJsiee U3
CJIEAYIOIHUX CIIOCOOOB:

IPOCEUBAHUE,
I'PaBUTALMOHHOE pa3/iejieHue,
MarHUTHOE pa3AesieHHe; WK
(daoTauus KPyMHBbIX YaCTHLI,

s obecrnedeHus MOToka (38) BTOPUYHBIX OTXONOB C pa3MepaMH YacTHII,
npeBbImarmuMe 1-1,5 MM, KOTOPBII 00BEUHSIOT C MOTOKOM (22) MepBUYHBIX

OTXOJOB M YKJIAIbIBAIOT B OTBAJ (26).

14. Cnoco® no . 13, B KOTOpOM HUXKHIOK Ppakiuio (24) oObeaUHSIOT C
NMOTOKOM (28) OTCOpTUPOBAHHON PyAbl, UMK el 0oJiee BRICOKYI) COPTHOCTD, U

noaseprarT npodnenuro (30).

15. Cnoco® no n. 13 unu n. 14, B xoTOpoM pyay noaseprarot apodnenuto (30)
10 pasmepos yactul p80 oT npumepHo 1 MM A0 1,5 MM U IPOCEUBAIOT YEPE3 CUTO
(34) c paszmepamu oTBepcTuii oT mpuMepHo 1 MM g0 1,5 MM st obecniedeHust:
noToka (38) BTOPUUHBIX OTXOAOB C pa3MepaMi HacTHL], PEBbILIIAI0IUMHU
1-1,5 MM, KOTOpBIH 00BEAUHSAIOT C MOTOKOM (22) NEPBUYHBIX OTXOAOB; U
oTcopTupoBaHHOU (pakiuu (36) ¢ pazmepamu yactull 1,5 MM 1 MeHee,
KOTOPYIO MOABEPTrarT (HIOTAMH KPYIHBIX YaCTHUL, HJIH IPABUTALIHOHHOMY
pas/ieNIeHuI0, UJIM MAarHUTHOMY Pa3AeNIeHHIO, B Pe3yJIbTaTe Yero MojyqyarT
octatku (52) mpoiiecca mpeaBapuTEIbHOr0 00OraleHus ¢ pa3MepaMu YacTHIL,

npesbimaromumu 100 MkM.

16. Crioco® mo m. 15, B KOTOpOM OTCOPTHPOBAHHYIO (ppakiuio (36) mogBEpramT
IOTOJIHUTENbHOU copTupoBke (40), nis pa3aeaeHus ApoOJIEHOW Pyabl Ha:
nepByto ¢ppakmuio (44) mpouecca mpeaBapUTEIbHOTO 00OTraleHus ¢
pazMepamu dacTul, npesbimarmumu 100 Mkm BOaoTh A0 npuMepHO 0,5 MM,

nNoAXOo A MMHU OJIA (1).]'IOTaLII/II/I KPYIHBIX 9aCTUL, WX OJId TPAaBUTATUOHHOTO
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pasaesieHus], UK IJIsI MATHUTHOTO pa3iesieHUsl AJisl MOJNyYEHUS Y TUIU3UPYEMBIX
XBOCTOB (48) mporecca mpeaBapuTeIbHOro 00OrameHus;

BTOpYIO (ppakuuio (42) mpouecca nNpeaBapuTEIbHOrO 00OTalleHHs,
NOAXOISINYI0 IJis (PIOoTAalMK KPYIHBIX YaCTHUL, WU IJIs TPABUTALHOHHOTO
paszaeseHus], UJIu IJIsi MATHUTHOTO pa3esieHusl AJIsl MOJyYeHHs] OCTaTKOB (52)
nporecca NpeaBapUTebHOTO O0OTaleHHs C pa3MepaMH YaCTHII,
npeBbimaromumMu 100 MKM, TOAXOASIIUMH JUISl BhIIIEIAYMBAHUS B OTBajax, U

oTcopTupoBaHHYK (ppakuuro (41) ¢ pasmepamu yactul meHee 100 MkMm,

NOAXOASIUMHU AJIs1 TPAIUIIMOHHON (oTanuu (60) METKUX 4acTHUII.

17. Cnoco® no m. 16, B koTOpoM ocTaTku (52) npeaBapUTEIbHOrO 00OTaIIeHUs
¢pakuun 6osee KpymHbIX YacTUl B mpouecce (50) ¢puoTauny KpymHBIX YaCTHIT
00BEINHAIOT C TOTOKOM (22) mMepBUYHBIX OTXOJOB, a XBOCTHI (48) oboramenus
¢pakuun 6osee MENKUX YacTUL B pouecce gpuorauun (46) KPymHBIX YaCTHI]

YKJIaAbIBAKOT OTACJBHO.

18. Crioco® mo m. 1, B KOTOPOM pylia CONEPHKUT:
cynbdun menw,
cyib(uabl CBHHLIA, HUHKA U cepedpa,
cynbGuabl OJIarOPOAHBIX METAJIOB, BKJIIOYAs MJIATHHY U 30JI0TO, HIJIH

Cynb(pUaBl HUKES.
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DOOPMVYIJIA U30BPETEHNMA,

ytouHeHHas o Ct. 34 PCT

1. Cnoco6 u3BieUeHHs LIEHHBIX METAJJIOB U3 CYJb()UAHON PYAbI, BKIOYAOLIUN:
a) npobnenue pyasl B apodunke (14) mepBUYHOTO OpOoOIEHUS,;
0) mponyckaHue ApOOJIEHON pyabl uepe3 OOUH Uu OoJiee CIeaYIO LUuX
MPOLIECCOB MPEIBAPUTEIHHOTO 000TAIEHUS
1) oObeMHasi COPTUPOBKA,
11) IpOCeUBaHUE;
111) rpaBUTALIIOHHOE pa3elieHHE;
1V) MarHUTHOE pa3/ieJIeHHE;
v) oranust KpymHBIX 4acTHULI,
C MOJYYEHHUEM IMOTOKA OTXOJO0B, COAEPKALIET0 HU3KOCOPTHYIO PYAY, H MOTOKA
NPOAYKTA, Copepkamero pyay 0osee BBICOKOH COPTHOCTH, MIPUUEM
pa3Mephl HaCTHUL B MOTOKE OTXOA0B NMpeBbImarnT 100 MkM;
B) VKJIAAKY MOTOKa OTXOJOB B OTBaJ (26), B KOTOPOM pa3Mepbl YaCTHI]
npesbimarT 100 MM,
') OCYIIECTBJICHUE BbIIeNaYuBaHUus oTBasna (26); u
1) U3MeJIbUeHue MOTOKa NPOAYKTa 10 pa3MepoB yactull p80 menee 150

MKM U HampaBjieHue ero B mpouecc (60) gaorauun Menkux 4acTHL.

2. Cnocob mo m. 1, B KOTOPOM MOTOK OTXOAOB MPEACTaBJIsIeT COOOM
00beIUHEHHBIN MOTOK OTXOAO0B ABYX MU OOJiee yKa3aHHBIX MPOIECCOB

npeaBapUTEIbHOTO O0OTaleHHS.

3. Cnoco6 mo 1. 2, B KOTOPOM Ha CTaauu 0) pa3Meprl HaCTULl B OOBETHHEHHOM
MOTOKE OTXOAO0B NpeBbimarnT 100 MKM BOJIOTE 1O IO MEHbIIEH Mepe 2 MM, U Ha
CTaJUH B) pa3Mephl 4acTul B oTBajie (26) npesbimaoT 100 MKM BIUIOTH O IO

MEHbLIEH Mepe 2 MM.

4. Cnocob mo m. 2, B KOTOPOM Ha craauu 0) pa3zMepbl YaCTHI] B OObeTUHEHHOM

MOTOKE OTXOAOB NpeBbImarT 100 MKM BIJIOTE 1O IO MEHbIIEH Mepe 5 MM, U Ha
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CTaIUH B) pa3Mephl 4acTul B oTBajie (26) npesbimaoT 100 MKM BIUIOTH O 1O

MEHBIIEH Mepe 5 MM.

5. Cnoco6 mo n. 1, B KOTOpoM Ha cranuu 0) 1poOieHyo pyay NOABEprarT
00beMHON COPTHPOBKE, Moyy4asi oTroOpacsiBaeMmyro (ppakiuto (18) u motok (28)

OTCOPTHUPOBAHHON PYyAbI, UMEIOLIEH 00Jiee BHICOKYI COPTHOCTD.

6. Cnoco6 no 1. 5, B koTopom otOpaceiBaemyto ¢ppakuuro (18) copTupyror s
MOJYUYEeHHUS

noToka (22) mepBUYHBIX OTXOJOB C pa3MepaMHu 4YaCTHL B KYCKOB OT 2 MM 110 40
CM, BKJIIOUUTENBHO; U

HIKHeH ¢ppakuun (24) ¢ pasmepamu yacTul MeHee 10 M.

7. Cnoco6 mo 1. 6, B koTopoM oTOpaceiBaemyto ¢ppakuuro (18) copTupyroT nis
MOJIy4YEHUS

noToka (22) nepBUYHBIX OTXOJOB C pa3MepaMHu 4aCTHULl U KYCKOB OT 5 MM 110 40
CM, BKJIIOUUTENBHO, U

HIDKHEHN ¢ppakuun (24) ¢ pasMepamMu 4acTULl MEHEe 5 MM.

8. Croco0b mo m. 7, B KOTOPOM pa3Mephl 4aCTHUI U KYCKOB B MOTOKe (22)

MEePBUYHBIX OTXOJOB HAXOAATCS B AHaNa3oHe OT 5 MM A0 30 CM, BKIIOYUTEBHO.

9. Cnoco6 no 1. 8, B KOTOPOM pa3Mephbl HACTHI] U KyCKOB B MOTOKe (22)

MEPBUYHBIX OTXOJ0B HaXOISITCs B AUana3oHe oT 5 MM A0 20 ¢cM, BKIHOUYUTEJbHO.

10. Coco® no m. 9, B KOTOPOM pa3Mepbl YaCTHI] U KyCKOB B MOTOKe (22)

MEPBUYHBIX OTXOAO0B HaXOISATCs B Auamna3oHe oT 5 MM A0 10 ¢cM, BKIOUUTEIBHO.

11. Crioco mo m. 5, B KOTOpOM MOTOK (28) OTCOPTUPOBAHHOMN PyIbl, UMEIOIIEH
OoJiee BBICOKYIO COPTHOCTD, TOABEPTAIOT APOOIEHUIO U TTOCIEAYIOLIEMY
npeaBapUTEIbHOMY OOOTAIEHHIO ¢ HCIIOIb30BAHUEM OJTHOTO MJIH DoJiee u3
CIeAYIOLIero:

IPOCEUBAHHUE;
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IPaBUTALMOHHOE Pa3/eleHue,
MarHUTHOE pa3AeeHHe; N
¢daoTauus KpynHbIX YaCTHII,
C MmojJy4eHueM noroka (38) BTOpHYHBIX OTXOJOB C pa3MepaMu 4acTHll,
npeBblIamuMu 1-1,5 MM, KOTOpBIH 00BEIHHSIOT ¢ TOTOKOM (22) mepBUYHBIX

OTXOAOB M yKJIaAbIBAIOT B OTBaJ (26).

12. Cnoco6 no . 11, B koTOpOoM HUXKHIOK Ppakiuio (24) oObeaUHSIOT C
NOTOKOM (28) OTCOpPTHPOBAHHON PyABI, UMEKOLIEH 00Jiee BBICOKYIO COPTHOCTD,

noaBeprarT npodnenuro (30).

13. Crocob® o m. 11 unu 12, B koTOpOM pyny noasepraroT apoduenuro (30) no
pasmepoB gactun p80 ot mpumepro 1 MM o 1,5 MM u npoceuBaroT yepes cuto (34) ¢
pasmMepaMu OTBEPCTHH OT npumepHo 1 MM 10 1,5 MM ans nony4eHus:

noToka (38) BTOPUUYHBIX OTXOAOB C pa3MepaMH YacTHI], peBblmarmumMu 1-1,5
MM, KOTOPBII 00BEUHSIOT C MOTOKOM (22) MePBUUYHBIX OTXOAOB; U

oTcopTUpOBaHHON (pakuuu (36) ¢ pasmepaMu yacTull 1,5 MM 1 MeHee, KOTOPYIO
NOABEPTraT (GIoTaUK KPYIMHBIX YaCTUL MJIM IPABUTALMOHHOMY Pa3AeNeHHIO, HIIH
MarHUTHOMY pa3jesieHHIo, obecreunBast ocTaTku (52) mpoiecca npeaBapuTebHOTO

oboraieHust ¢ pa3MepaMu 4acCTHL, MPeBbIIaIuMu 100 MKM.

14. Cnoco6 no n. 13, B KOTOpOM OTCOPTUPOBaHHYIO Ppakuuio (36) moaBepraroT
IOTOJIHUTENbHOU copTupoBke (40), nis pa3aeneHus NpoOJIeHON Pyabl Ha:

nepByto ¢ppakmuto (44) npoiecca NpeaBapUTEIbHOrO 00OTAIEHHS C pa3MepaMHu
yacTul, npespimaromuMi 100 MKM BILIOTE 10 mpuMepHO 0,5 MM, MOAXOAAIIUMHU IS
(bJoTa Uy KPYMHBIX YaCTHI] WJIH JJII TPABUTAIUOHHOTO Pa3eJICHUs], WIH JJIs
MarHUTHOTO pa3AeNieHus JJIsl MOJy4YeHUs] YTUIU3UPYEeMbIX XBOCTOB (48) mpoiecca
NpeIBapUTEIbHOTO O0OTraIeHus;

BTOpYIO (pakumio (42) mpouecca npeaBapuUTEIbHOrO 000TaIEeHHS, TTOAXOSIY O
st pJIOTAUK KPYIHBIX YaCTHI] WJIM AJIS TPABUTALUOHHOTO pa3AeNIeHUs], W IJIs
MarHUTHOTO pa3AesieHus IJIsl OJy4YeHHsI OCTaTKOB (52) mpolecca nmpeaBapuTeIbHOTO
oboralmieHus ¢ pa3MepamMu 4acTHL, MpeBbImanuMi 100 MKM, MOIXOMSIITUME IS

BbIIICJIAYMBAaHHA B OTBaJIax, U
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orcopTupoBaHHyO (ppakumio (41) ¢ pasmepamu yactul meHee 100 MkwMm,

MOAXOASIIUMHI AJIsI TPAAUIIUOHHON (oTanuu (60) METKUX 4acTHUIl.

15. Cnocob no n. 14, B koTOopoM octaTku (52) npenBapuTenbHOTro 0d0orameHus
5 ¢dpakunu 6osee KpynHbIX yacTHll B mpouecce (50) pioranuy KpynHBIX 4acTHUI]
00BEAUHSAIOT C TOTOKOM (22) mepBUYHBIX OTXOJOB, & XBOCTHI (48) oboramenus
dpakuum 6osiee MEJKUX YacTULl B npouecce gaorauun (46) KPyMHBIX YaCTULL

YKJIaAbIBAKOT OTACJIBHO.

10 16. Crioco® mo m. 1, B KOTOPOM PyJa CONEPIHKHUT:
cynbdun menu;
cyiab(uIbl CBUHIIA, IUHKA U cepedpa;
cynbduabl 0JIArOPOJHBIX METAJJIOB, BKJIKOUasl MJIATUHY U 30JI0TO; WU
Cynb(GHUABl HUKEIS.

15
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