dnotauMoHHbLIN MeToA
oboraweHun
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1 dnotaums ( flottation, otflotter — nnaeaTb) — OaWH
N3 METOOO0B OboralleHnst NonesHbIX NCKOMaeMbIX, KOTOPbIN
OCHOBAaH Ha pasnuynm cnocobHOCTEN MUHEPASIOB
yaepXnBaTbCA Ha MeXXda30BOU NOBEPXHOCTH,
0OyCNOBEHHbIN pa3nMuIneM B yaernbHbIX MOBEPXHOCTHbLIX
SHEeprusix. (Nnoxo cMmaymBaemMble BOOOWN)
YyaCcTULbl MMHEPANOB N3bupartenbHO 3aKPENSATCA Ha
rpaHuue pasgena das, obbl4HO rasa v BoAbl, U OTOENAOTCS
oT (XopoLlo cMavYnBaeMbIX BOAON) YacCTuL.
[1pn onoTaunm Ny3blpbkX rasa unm Kannu macna
NpPUNUNAaKT K N10X0 CMa4YyMBaeMbIiM BOJOM YacTuLam U
NoAHUMAIOT UX K NOBEPXHOCTU. PrioTaunsa NPUMeEHSIETCS
Takke Ans OYUCTKM BOAbl OT OpraHNYEeCKUX BELLIECTB U
TBEPAbIX B3BECEW, pa3aeneHnss CMecen, YCKOPEHMUS
OTCTaMBaHUA B XMMUYECKOU, HedTenepepabaTbiBalOLLEN,
NULLEBON U Ap. OTpacnsax NPOMbILLNEHHOCTHU.




[MpoMbilineHHanA neHHada dnoTtauus
MeOHbIX CyNnb(PUOHbLIX pya
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UcTopua Bonpoca

0 B passutum teopumn pnotaymm coirpan BaXxHyr porb
paboTbl pyc. dunsmkoxmmmkos — W. C. 'pomeka,
BnepBblie cdhopmynupoBasLuero B koHue XIX
BEeKa OCHOBHbIE MOMNOXEHUSI NpoLiecca cMadnBaHus, u
I. T'. T'ypBnya, paspabotasLiero B Hadane XX
BEKa MnosroXeHns o rugpododHOCTU U
rmgpodunbHocTn. CyllecTBEHHOE BNUAHUE Ha
pa3BUTUE COBPEMEHHOU TEOPUN proTaunm okasanu
Tpyabl A. NogeHa, A. Tarrapta (CLUA), WN. Yopka
(ABcTpanus), coBeTckux y4éHnbix 1. A. PebuHpepa, A.
H. ®pymkmHa, U. H. INnakcuna, b. B.

[epsaruHa, npodeccopa B. P. KpuBowenHa n gpyrumx.
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MeTtoab! donotTayuu

Paoraumn
Mo obwexram | MuHEpansHan yronsxan HOKHAA OPranwmMyecxkmux COBAMHEHUA
Mo mexdaznem
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0 MNMneHo4yHasa. HabnogaeTcst NPU OCTOPOXKHOM HAHECEHUN TOHKOIO Cros
MESIKUX MUHeparsibHbIX YacTul, Ha NOBEPXHOCTb OBUXYLLLEroca noTtoka
BoAbl. HacTuubl HE cMadYMBaeMbIX BOAOW MUHEpPaAnoB 3adepXmBaroTcd
Ha MOBEPXHOCTM N YBIIEKAKOTCA NOTOKOM, a YaCTULbl MUHEpPAaros,
KOTOpble CMa4yMBaloTCA BOAOW, TOHYT. [lpouecc nneHo4YHoOU dhrioTaumm
LLIMPOKOro NpUMEHeHnA He nony4dusn. B HacToswee Bpems OH
ncnonb3yeTtcs npu gonotorpaBMTauMoOHHON 0OBOAOKE KOHLEHTPAaTOoB,
cogepXallux KaccutepuT, BONbMpamunT U gpyrne MmHepansoi.

01 lNeHHas — npwn KOTOpPOU Yepesd CMeCb YacTuL, C BOOAOW NpornycKatoT
MErKne ny3blpbKn BO3ayxa, YacTuubl onpeaeneHHbiX MUHepPanos
cobupatoTca Ha NOBEPXHOCTU pasaena a3 «BO3ayX-XNUAOKOCTb»,
NpUIMNaKT K Ny3blpbkaM BO3AyXa N BbIHOCATCHA C HAMW Ha NOBEPXHOCTb
B cocTaBe TpexdasHoun neHbl (C JobaBneHnem neHoobpasoBartens,
KOTOPbIN PErynMpyeT YCTOMYNBOCTb NMeHbl). MNeHy B ganbHenwem
crywarTt n unsTpyloT. B KavyecTBe XNOKOCTU Yalle Bcero
NCNonb3yeTcsa BOAA, PeXXe HacChbILEeHHbIE pacTBOpbLI conen (pasgenenuve
conen, BXoAsLWMX B COCTaB KanunHbIX pya) UnNu pacnnasbl
(oboralleHne cepbl).




Cxema
drnotayuMoOHHOro
oboraweHus

| — MUHepanbHas
YyacTuua, HecMadmBaema
S BOOOM,

2— MUHepanbHas
YyacTuua, cMadmMBaemMasi
BOOOW;

3 - BO34YLIHbIN

Ny3bIPEK C
3aKpenuBLLENCcs
YacTULIEN;

4 — nopwucTtas
neperopoaka




1 lNeHHas donotauusa — ropasgo donee NpPon3BOANTENbHbLIN
npoLecc, YeM MacnsiHaa U nneHo4yHaa donortaumn. AToT METO
npuMeHdaeTcs Hanbonee LWUPOKO.

OBPA30BAHME




0 WoHHasa dnoTaumsa - npouecc usBnedyeHna HaxogaLlmxcs
B pacTBoOpe MOHOB MeToAOM dhfioTalmu, Mnpu KOTOPOM B
KadecTBe peareHToB-cobuparenen ncnonsaytot MNAB.
N3Bnekaembii MOH (konnureHa) obpasyet c MAB
coeanHeHune (cybnaTt), KOTopoe KOHLEHTPUPYETCS Ha
NOBEPXHOCTW BCMbIBAOLWWKMX MY3blPbKOB U BbIHOCUTCS B
neHy. [Ina oHHOMN dorioTaumm xapakTepeH HebonbLIoW crion
HEeYCTOWYMBON MEHbl, B BEPXHUX CROSX KOTOPon obpasyeTcs
TaK HasblBaemasi neHka (TBEPObIN rMAPOdOBHbLIN NPOAYKT,
COCTOSILLMA B OCHOBHOM M3 cybnara).

1 MacnsHaa Habniogaetcs npy BBEAEHUU B Nynbhy
H6onbLIOro KonmM4yecTsa Mmacrna, NNOTHOCTb KOTOPOro MeHbLLUE
NNOTHOCTU BoAbl. YacTuubl MUHepanoB, HE cMa4YnBaEMbIX
BOOOW, MPUIUMAOT K BCMIbIBAOLLMM B BOAE KanigM macna
N CKannuBaloTCs B CII0€ Ha NMOBEPXHOCTU Nynbnbl. YacTuubl
MUHeparnoB, cMa4YMBaeMblX BOAOW, HE NPUNMNALOT K Kannsam
Macrna un octatotcs B nynbne. Npouecc B HacTosLlee Bpems
He NPUMEHSEeTCH.
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dnortauna TBepaowu CTEHKOM - 3TO npouecc drotaumm TOHKMNX
wnamoB (-10 MKm) ¢ nomMoLLbio HocUTeNns - rMAPOodObHbIX YacTul
donotayMoHHOU KPYMHOCTU, CENEKTUBHO B3aMOLAEUCTBYIOLLMX C
N3BrneKkaemMbIMy LWNamMmamMmu, Npm aToMm obpasyroumecs arperatol
noasepraroTcsl 06bIMHOWM NEHHOW brnoTauun.

BakyymHasa cpnoTtauusa - 370 pasHOBUAHOCTbL npoLecca
donotaunm ¢ ncnonb3oBaHNUEM ra3oBbIX NMY3bIPbKOB,
BblOENALWNXCA U3 paCTBOPOB UIN CYCMNEH3UN B BaKyyMe.

AnekTpodnorauusa - 3To nNpouecc rnoraunm MMHepanbHOro
CbIpbsi Ny3blpbKaMu KMCNOpoAa U Bogopoaa, obpasyommMmncs
Npu 3nNeKkTponmse BoAbl.

dnokynapHasa cnoraumsa - 3To npouecc drnotayun,
XapakTepusyrLmmnca n3srnedeHmemM YacTtuy B Bunae prokyn,
obpasoBaHHbIX B pe3ynbraTte npeaBaputensHon obpaboTku
YacTuL, peareHTamu.

drnoTorpaBuTaums - 3To npouecc oboraweHna MMHepanbHOro
CbIpb, KOTOPbIN 3aKM4YaeTcss B cCoYeTaHUM APIOTaUMOHHbIX U
rpaBUTALMOHHbIX METOO0B oboralieHnst 1 Npm KOTOPOM CMECH
MUHepanoB, obpaboTaHHasa peareHTamMun, NoaBepPraeTcs
rpaBUTaLUUOHHOMY oboralleHnto (Ha KOHLUEHTPAaLMOHHbIX CTonax,
OYHbIX MaLUMHAaX, CY>XMBAKLLINXCS Kenobax).




Obnactun npumeHeHuUs

OboralleHune nonesHbiX nckonaembix (pya LBETHbIX
METanMoB, PEAKNX U paccesiHHbIX ANIEMEHTOB, yrid, caMOpoaHONCeEpbI);

PasgeneHne mnHepanoB KOMMSIEKCHbIX pya;
PasgeneHune coneu;

OuKncTKa CTOYHbIX BOM, B YACTHOCTM ANA BblAENEHUA Kanenb Macern
N HedPTENPOAYKTOB.

OpoxxkeBoe Npon3BoacTBo (Cnocob KOHLEHTPUPOBAHNS)

B mupe bnarogapsi donotaunm BOBMeKarTCA B MPOMbILLIIEHHOE
NPON3BOACTBO MECTOPOXAEHUA TOHKOBKPAMNSIEHHbIX pyd U
obecrnevynBaeTca KOMMMEKCHOE UCMOSb30BaHUE MNOME3HbIX NCKONAeEMBbIX.
dabpukn BbINycKarT A0 NATU BUOOB KOHUEHTpAaToB. B paae cryyaes
XBOCThbI dofioTaumn He ABMSATCA OTX04aMMu, a UCMOSb3YHTCA B KaYecTBe
cTpomnmMmaTepuarnos, yaobpeHnn ans cenbCKkoro Xo3simcTea n B Ap.
uenax. dnotayma aBnaeTcs Begywmm npoLeccom npu oboraweHun pya
LUBETHLIX MeTannoB. BHegpaeTcs ucnonb3oBaHne 000POTHOM BOAbl, YTO
CHWXKaET 3arpsi3HeHne BOJOEMOB.
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Pyaa |

KpynHoe Aposneuuel
Meree 400 s

CpegHee apobnenue |
Mernee 100 mme

Menkoe apobnenue |
Menee 20 mm

UNamensueHue |
Mence 0,074 s

Knaccudukauus |

Dnorauus |
KOHUEeHTPaT
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cryluermue

KOoOHUeHTpar
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dnoTtopeareHTbl

CyLLLeCTBYET HECKOIbKO TUMOB (OrIOTOpPeareHToB, OTNMYaKLNXCS NPUHLMMOM AENCTBUS:

Cobupartenn — peareHThbl, n3bmpaTtenbHO copbupyowmeca Ha NOBEPXHOCTN MUHepana,
KOTOPbIN HEOBXO0ANMMO NEPEBECTN B NEHY, N NpuaatoLme

yacTuuam rmgpodobHble cBoncTBa. B kayectBe cobuparenen ncnonb3yT BewecTsa,
MONEKYIbl KOTOPbIX MMEKT ANPUNbLHOE CTPoeHMe: rmapodunbHas nonsipHas rpynna,
KOoTopasda 3akpennseTcs Ha NOBEPXHOCTU YacTuu, u

rmapodobHbIN YyrNeBoa4opOAHbIN pagukan.

Perynsitopbl — peareHTbl, B pe3ynsrate n3brpartenbHon copobumm KOTopbIX Ha
NMOBEPXHOCTU MUHEpana, NoCrneaHnn CTaHOBUTCH MTMAPOMUNBHBIM N HE CNOCOBOHbBIM K
cdnoTtauuun. B kayecTBe perynatopoB NPUMEHSIIOT CONMM HEOPTraHNYECKUX KUCMOT U
HEKOTOpble NONNMEPI;

NeHooGpa3oBaTenu — npeaHasHaveHbl AN yrny4dlleHnus AUcneprupoBaHmsi Bosayxa u
npuaaHns yCTOMYNMBOCTU MUHEPAaNN30BaHHbIM NeHaM. leHoobpa3oBaTensammn crnyxar
cnabble NoBepXHOCTHO-aKTUBHbIE BeLLEecTBa.

Pacxon neHoobpa3oBaTenen cocTaBnseT AECATKM rPaMMOB Ha TOHHY pyabl.

PeareHTbl'aKTMBaTOpbl — 39TO peareHThbl, co3garmne ycrioBu4, 6J'IaFOI'IpI/IF|TCTByI-OLLI,I/Ie
3aKpernmneHumto Co6|/|paTene|7| Ha NMOoBEPXHOCTN MUHEPAJIOB.

PeareHTbl-genpeccopbl — 3TO peareHTbl, NPUMEHSIEMbIe ANA NpeaoTBpaLLeHNs
rmapodobusaunm mmHepanoB cobupatenamun. OHM NpeagHasHa4vYeHbl AN NOBbILLEHUS
GuparenbHOCTU (CenekTMBHOCTK) donoTauun Npu pasgeneHmm MMHepanos,

obna B6rIM3KMMKM pnoTaunMoHHBIMU CBOMCTBaAMN.




0 dnoTtauMoHHasa MawmHa — ( flotation

machines) ycTponcTBO B BUae EMKOCTU (BaHHbI nnu
Kamep), NnpegHasHa4YeHHoe OAnd pasgeneHns
B3BELLUEHHbIX B }XUOKOCTU OTHOCUTENbHO MErKMX
TBEPAbIX YacTuL, (UNnN NX BblAENEHUS U3 XKXNOKOCTN) MO
MX CNOCODOHOCTM NpUNMNaTb K BBOAUMbIM B CYCMNEH3MNIO
ra3oBbIM Ny3blpbkaM, Kanmaam macna m 1. 4.

1 Pabo4yne MHCTPYMeEHTbI (hbnOTaLuUOHHbIX MALLUWH

1.

uvlT . W DN

aneBaTop AJIA nogayn nynbnbl
Kamepa

MMnennepsbl

BbIMyCKHas Tpyba AN XBOCTOB
Tpyba ons oTBOoAa KOHUEeHTpaTa
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®norauMoHHas MalWluHa

MponzeogurensHocTs: 250 Kriv

Paimepbl BaHHON.
5000 x 500 x 600 mm




0 OpbIHKYN AuTxaH CaaTAuKbI3bI

0 HASAP AYAAPFAHOAPbBIHbI3F A PAXMET!




