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OYUCTKA NIOBEPXHOCTHU MUHEPAJIBHBIX 3EPEH OT IIVIAMUCTBIX YHACTHULL
YJAbTPA3BYKOBBIMU U JJIEKTPOXUMHUYECKUMHU CITIOCOBAMU

Lenvio pabomul a615emcs yCMAHOBIEHUE BIUAHUA INEKMPOXUMUYECKOU 00pAbOMKU NYAbNbL U BLICOKOIHEPLEMUUECKO20 YIbMPA38YKA
6 KABUMAYUOHHOM DeXCUMe HA Oe3UHMEeZPAYUID MEXHOZEHHBIX A2pe2amos U (IOKYL npu MASHUNMHO-QIOMAYUOHHOMM 0b02aueHUl
MACHEMUMOBLIX KEAPYUMOS. B omauyue om uMeowuxcs NoIoHceHuti 06 00paz06aHul MeXHOSEHHbIX A2pe2amos 8 ONepayusx moHKo-
20 UzMenvyeHus pyo, YCMaHoeNeHo, Mo NPUMEHeHUe 6EPMUKATbHIX MENbHUY NPUBOOUM K 00PAMHOMY AGNEHUIO — YACMUYHOMY OM-
MUPAnUI0 NOBEPXHOCIU MUHEPANIO8 OM NOCMOPOHHUX HACIOEHUI BCIe0CMBUE 3AMEHbL 8 IMUX METbHUYAX YOAPHLIX HAZPY30K UCHU-
DPaoOWUMU MAHZEHYUATLHLIMU CULAMU PA3PYUIEHUS, YO NO360Jsem paspabdomams mexHoi02uio nepepabomxi NeHHbIX nPoOyKmos,
nonyyaemvix 6 npoyecce QromayuoHHou 00800KU MASHEMUMOBHIX KOHYEHMPAMO8.

Bnepevie 0na oesunmezpayuu pyonvix (nokynoodpazoeanuli u mexHoOeHHbIX azpezamos nepeo PromayuoHHbIM 0002aujeHuem pas-
pabomarn Memoo npeodsapumenvHol 06pabomKu Heene30pyoOHOU NYibNbl, OCHOBAHHYLIL HA 603HUKHOBEHUU KABUMAYUOHHBIX NPOYECCO8
8 B030YUIHOM NY3bIPbKE C NOMOWBI0 OUHAMUYECKUX P PEKMO8 BbICOKOIHEPEMULECKO20 YAbMPA38YKA, YMO NO3608€Nm YEeludunb
IpPeKmusHOCmb OYUCIKU OM WIIAMOBbIX YACMUY NOBEPXHOCMEN MUHEPAN08 NUMAHUA PIOMAYUU U KOHYEHMPAMO8 MACHUMHOU
cenapayuu 6 1,8 paza. Hccreoosanue npoyeccoe o6pazosanusi mexHO2eHHbIX azpe2amos U 00pabomKa ux 6blCOKOIHEP2eMUUHbIM
YIbMPA3EYKOM NO3BONACM VIYYUUMb MEXHUKO-IKOHOMUYECKUe NOKA3amenu QromayuorHHot 00800KU MACHEMUMOBbIX KOHYEeHmMpa-
mog npu 0bo2auenuu 8ecoMa MOHKOBKPANIEHHBIX JCENe3UCbIX Keapyumos, a makce cHusumb K,O u Na,O 6 2omoeom npoodykme.
Ilocneonee ouensv 6adxCHO, M.K. KAWL U HAMPUTI CHUMCAIOM NPOYHOCHb OKAMbLULEN NPU HUSKOMEMNEPAMYPHOM 60CCHIAHOBIEHU UX 6
OOMEHHbIX Neuax, 4mo Npusooum K YBeIUYeHUr) pacxodd KOKCA U CHUNCEHUIO NPOU3BOOUMENbHOCHU nevell. YCmaHoseneno, umo
NEKMPOXUMUYECKAS U YIbIMPA3BYKO8As 00pAOOMKA NYIbNbl NPU 0602AWeHUU MACHEMUMOBLIX KEAPYUMOE NPUBOOUNT K HOBBIUEHUIO
KA4eCmeeHHO-KOIUYECIMBEHHbIX MEXHOIOSUYECKUX NOKa3amenell npoyecca u noiyuenus 6ojiee 8bICOKOKAUECMEEHHO20 KOHYEHMPama.

Knroueevle cnoea: sicenesucmole Keapyumabl, I1€KMpPOXUMUHeCcKas u yilompa3eyKkoeas 06pa60ml<a, MEexXHO2EeHHble acpecanibl, OUUCMKA
NOBEPXHOCMU MUHEPATIbHbIX YaCmuy.

Berynaenue IIEHKS C YBETMYECHHUEM TOHHUHBI ToMoJia. OIHAKO Jake TIpH
K kadecTBy >kene30pyAHBIX KOHIEHTPATOB IPEABSBISIIOTCS — W3MEJILYEHHH KPYITHO3EPHUCTHIX PYJl HE BBIICISIOTCS CBO-
Bce Oosiee BBICOKHE TPEOOBAaHMS, T.K. OT 3TOTO 3aBUCAT TeX-  OOJHBIC 3€pHA PYIHBIX MUHEPAIOB. OTHON N3 NPHYIMH 3TOTO
HHUKO-5KOHOMHYECKHE TIOKa3aTeN pabOThl METANTyprHue-  SIBISIETCS 3arps3HEHHE MOBEPXHOCTH PACKPHIBAEMBIX MHHE-
CKMX arperaroB MW BO3MOMKHOCTh YCIEIIHOW peaji3allii  PaIOB IIJIAMHUCTBIMU YacTHIIAMH, T.€. 00Opa3oBaHHE TEXHO-
CBIPbsl HA MHUPOBOM pbIHKe. [103TOMY MOBBIIICHHE KayecTBa  T'eHHBIX arperatoB U ¢ioky:n [1,2,3,4].
KOHIIEHTpaTa 1 OKYCKOBAaHOTO NPOJyKTa, HAMPaBIIEMOro B
METaJUTypTrHYeCKUH Iepesies], SBIeTCsl OTHON U3 OCHOBHBIX AHaJIu3 Hccle0BaHUM M myOIMKanuii
3a7a4 00OTAIEHHS JKEIE3HBIX PYI. B psine HaydHBIX MCCIEIOBaHMI MOKa3aHO, YTO IIO-
VccnenoBanus TPOMIIPOIYKTOB M KOHEYHBIX KOH-  BEPXHOCTH KPYIHBIX 3¢PEH MarHeTHTA TOKPHITA YaCTHIIAMHU
LIEHTPATOB TOpHO-oOorarutesbHbix koMOuHatoB ('OKoB)  HepynHsix MuHepasioB pazmepoM 0,1-8 MkM, KoTopbie 00pa-
TI0Ka3aJIo, 4YTO MOCIIe M3Meb4YeHNs B 0apaOaHHbIX MIAPOBBIX  3YIOTCS B NPOLECCE M3MEIbUYCHUs] B MarHUTHBIX TMOJISIX Ce-
MEJIBHHIAX M Pa3ZIeNIeHHs YacTHIl B MarHUTHBIX CEMaparo-  MapaTopoB, B TMAPOJMHAMHYECKHMX MOTOKax Kiacchupuuu-
pax He ynaércs Ioy4aTh YHCTHIE 3EpHA JKEIe30COJepXka-  PYIOUIMX M 00OTaTUTENbHBIX anmaparoB. MHUKpOCKOITHYe-
OMX ¥ HEepyIHbIX MuHepanoB. OCHOBHBIMHM NPUYMHAMH  CKMH aHAIM3 INPOMYKTOB M3MENbUECHHUs TOKA3bIBAacT, 4TO
CUUTANIOCh HAJIWYUE TOHKOM BKPAIJIEHHOCTH B MUHEpalaX, MHOBEPXHOCTb KPYIHBIX 3€PEH MOKPHITA YACTHL[AMU B OCHOB-
MEXaHUYEeCKHIA 3aXBaT KBapIEBbIX U CHJIMKATHBIX YacTui] B HOM, 0,2-0,4 MxM. [TpoayKThl pasneneHus mysbibl B THIPO-
MarHuTHBIE (DIIOKYIBI, CHIDKeHHE 3((EeKTHBHOCTH o0ora-  IWKIOHAX COJIEpP)KAaT TEXHOTEHHBIE arperatsl pasMepoM 5-
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8 MxMm. KoHIIEHTpaThl MarHMUTHOTO OOOTAIEHHUS COZEepIKaT
arperatbl 4YacTHI[ KPYNMHOCThIO 2-5MkM. MaccoBast n0JIs
9THX YaCTHIl Ha TIOBEPXHOCTH KPYITHBIX 3¢peH JOCTATOYHa,
YTOOBI CYIIECTBEHHO CHH3UTH KadeCTBO INPOXYKTOB pasie-
JICHUST ¥ I3MEHUTD MX TEXHOJIOTUYECKHE CBOicTBa [5,6].

[porecc 0Opa3oBaHMSI TEXHOTEHHBIX AarperatoB B
nporiecce 00OTaIICHNUsI ChIPbsl CBSI3aH C BO3HUKHOBEHHEM B
W3MEJIBYUTENBHBIX, O0OTaTUTENBHBIX M KIACCU(HUIMPYIO-
IIMX arnmaparax KOMOMHAIMU pPa3iMYHbIX CHUIJIOBBIX IOJICH,
CO3/IAfOIINX YCJIOBUS JUISl MHTEHCHBHOTO B3aMMOJICHCTBHS
IpH  KOTOPOM  00pa3yroTcst
«TUIEHOYHBIE» TOKPHITHSL. MeXxaHH3M 00pa30BaHUs «ILIe-
HOK» CBSI3aH B OCHOBHOM C HAJIMYMEM Ha MOBEPXHOCTH Ha-
CTHI] MOHHO-3JIEKTPOCTATHYECKIX M MOJEKYJISIPHBIX CHIIO-
BEIX monield. HeoOxommmocTs yuéra (PU3MKO-XMMIYECKHX
CBOICTB MHHEPAJIOB W >KUAKOW (a3l MyJIBIIEI TIPU aHATIHA3E
9TOrO SIBJICHHS OTMeYaeTcs B pabdotax [7, 8].

IMocranoBka 3amavn.

HOBerHOCTeﬁ MUHEPAJIOB,

OmHuM M3 TapameTpoB,
OTIPEACIIAIONINX XapaKTep U CTENeHb B3auMOAEHCTBHSA TUC-
MEPCHBIX YaCTHIl B XHIKOCTSIX, B JJAHHOM CIIydae IyJjIbIie
oboraTuTenbHBIX (aOpuK, SBISETCS BEIMYMHA U 3HAK 3apsi-
J1a IOBEPXHOCTH MUHEPAJIOB — 3eTa-moTeHnuan (§) [9].9tot
TIapamMeTp 3aBHCHT OT NIEKTPOXUMUYECKON XapaKTEPHCTUKA
ITyJIBITBI, HAJIMYHUS ¥ KOHIICHTPALMK B HEH MOHOB, (YU3HKO-
XAMHYECKOTO COCTOSIHHSI W TEKCTYPbI HOBEPXHOCTH MHUHE-
paIoB, XapakTepa paspyLICHHS MOHOMHHEPAIBHBIX (pak-
Ui B mporiecce m3MesbueHust 1 np. OIHUM U3 crocoOoB
BO3JICWCTBUS HA IyJBITY, C IIEIbI0 M3MEHEHHS ITOBEPXHOCT-
HBIX CBOMCTB MHHEpAJIOB, SBJISACTCS AIIEKTPOXHUMHUUYECKAs
obpadotka (3XO).

N3yueHneM U IPUMEHEHHEM DIIEKTPOXUMHUUYECKON
00paboTKH MpH 00OTaIEeHHH Py 3aHUMAJIMCh MHOTHE HC-
CIIeZIOBATENH, OIMYyOJIMKOBAaHO 3HAYMTEIHFHOE KOJIMYECTBO
pabor. dyHnaMeHTanbHBIE PadOTHI B 3TOM HAIpaBICHUH
cBsi3aHbl ¢ UMeHeM akaj. B.A. Uantypus u ero xomner [10,
11,12].

OmvH M3 MeXaHM3MOB HMHTEHCH(HKAIMK Mpoliecca
MarHWTHOHN ceapany npu Uctons3oBaHud DXO omuicaH B
pabote [13]. OH 00ycOBIEH PAaCTBOPEHUEM THIPOOKCH]I-
HOM IUIEHKM Ha MOBEPXHOCTH MHUHEPAJIOB, & TAKXKE BOCCTa-
HOBJICHHEM TPEXBAJICHTHOTO JKeJe3a A0 JIBYXBAJICHTHOTO U
TIOSIBJICHHS! MHUKPOCKOITMYECKOTO TTOBEPXHOCTHOTO CJIOSI C
TIOBBIIIEHHBIMHA MarHUTHEIMH CBOHCTBAMH.

BropplM HEMaJIOBaXXHBIM ~ CJIEICTBHEM JICHCTBHS
9NEKTPUIECKOro ToKa B mporecce DXO sBisieTcss N3MeHe-
HHE NMapaMeTPOB MOJIEKYISIPHO-3JIEKTPOCTATUIECKOTO B3aH-
MOJIEMCTBUS YacTUL] MUHEPAIOB PA3JIMYHON KPYIHOCTU B
IyJbIe O0OTATUTENBHBIX M W3MEIBYUTEIbHBIX alllapaToB.
Nmerotest maHHbIe 0 TIONOXKUTETBHOM BIMSHUN DXO miepes
m3MenpueHneM. llpenpaputensHas kartomgHas oOpaboTka
MyJNbIBI Tlepe]] W3MelbYeHHeM B OapaOaHHOW MeTbHHMIIE
MOJOKUTENBHO BIMAET Ha MOKA3aTeNN MOCHIEeRYoIeil Mar-
HUTHOU cenapauuu [14].

CornacHo (hu3MYECKON TCOPUH B3aUMOJICHCTBUS Ya-
CTHIl B XHIKUX (a3ax, oOmas dSHeprusi B3auMOICHUCTBUS
nmByX vactul] WT mpeacTaBisieT co00il CyMMy SHEpTuil B3a-
HAMOJICHCTBHS TBOMHBIX ANEKTpHIecKux cinoéB Wg 1 Mole-
KymsipHbIX cwmi cuervieHus W,. Bemmamaa Wy 3aBucur ot
3HaKa M BEINYUHBI [3€Ta-TIOTEHIMAA TIOBEPXHOCTH YaCTHI]
U PACCTOSHUS MKy HUMH. BTopast cocTasisitomast ooeit
SHEpruM B3aumoeicTus yactui W, 00paTHO MPOTOPIHO-
HaJlbHA PACCTOSIHUIO MEXKAY B3aUMOJICHCTBYIOIIMMHE TI0-
BEPXHOCTSIMH.

Leabo paGoThl SBISCTCS YCTAHOBJICHWC BIMSHUS
aneKTpoxuMudeckoi 00padotku (3XO) MmynbIbl U BEICOKO-
SHEPTeTHYECKOTO YABTPa3ByKa B KABHUTAIIOHHOM PEKIME
Ha JE3WHTETPANNI0 TeXHOTCHHBIX arperaTtoB H (IIOKYT MPH
MarHUTHO-(JIOTAIIHOHHOM  00OTaIleHAN
KBapIIHTOB.

Metoabl uccienoBanusi. Vcrnonap30BaH KOMIUIEKC

MarH€TUTOBBIX

METO/IOB, BKIIIOUAIOIINIA PEHTIeHO()A30BbIH 1 MUHEPaJIbHBIH
aHaNu3bl NPOIYKTOB OOOTAIleHHs KBapLUTOB, H3MEpPEHHUE
ANIEKTPOKHMHETHUECKOTO TTOTEHIMANA TIOBEPXHOCTH MHUHEpa-
JIOB; TPaHyJIOMETPHYECKUI aHaM3, J1abopaTopHbIE HCCie-
JIOBaHMS! BIMSHUSI IEHCTBUS JJICKTPOXUMHYECKOH 1 YIIbTpa-
3BYKOBOI 00pabOTKM Ha TPOMYKTHI OOOTAIICHHS MarHeTH-
TOBBIX KBapLUTOB.

H3noxxenue matepuana M pe3yiabtaros. I[Ipose-
JEHHBIC HAMH M3MEPEHHMs! TTOKa3ajd, YTO J3€Ta-IOTECHIHA
OCHOBHBIX MHHEPAIbHBIX YacTHI[ (MarHeTuTa, reMaTuTa u
KBaplia) Mpu OOOTAIlleHUH MarHEeTUTOBBIX KBapIUTOB KO-
nebnercst ot 18,1 mo 22,0 MB u 3aBUCHUT OT KOHIIEHTpALIUU
coseld )KECTKOCTH B JKUIKOH (ha3e IMyJIbIIbl, CHIKASICh C TIO-
BBIIIICHHEM JKECTKOCTH OOOPOTHOH TEXHHUYECKOW BOJIBI
(Tabnvma 1).

YCTaHOBIIEHO, YTO CHIKEHHUE J[3eTa-TIOTEHINANA Ya-
ctul a0 MeHee 12-15 MB npuBoanT K MHTEHCUBHOM X KOa-
T'YJSIUN B TPAaBUTAIOHHOM CHJIOBOM TIOJIE.

Karonnas o0paboTka NOBBIIIAET 3HAYECHWE J3€Ta-
norenipana go 40-80 mB. BosneiictBue DXO Ha mysbmy
COXpaHseTcsl B Te€4EHHE CPABHUTEIHHO MPOJOJIKUTEIEHOTO
BpeMeHH, cHikasich depe3 20 muHyT Ha 70-80%, a B Teue-
HHe mnepBbIX 1-5 cekyHn — Ha 15-20%. J{nuTensHOCTH co-
xpaHeHus: feiictBust OXO mociae KOHTAKTa € AJIIEKTPOJIOM
JIOCTaTOYHA JUIsl OOECTICUEHHs] BEIMYMH SHEPreTHYECKOTO
Gapbepa MeX/y YaCTHUIIAaMH B M3MEJIBUUTEIbHBIX M 000TaTH-
TEJIbHBIX araparax.

Tabmuua 1. DNeKTPOKMHETHYECKHI MOTEHIMA TIOBEPXHOCTH MUHEPAJIOB B
BO/IE pa3IM4HOM skecTKocTH, MB

Table 1. Electrokinetic potential of the surface of minerals in water of vari-
ous hardness, mV

Munepan JlucTripoBaHHast Bononposoanas Texunueckast
BOZA BOZA BOZIA

Maruerur | -38,2 -29,1 -20,5

Ksapn -53,4 -36,2 -25,0
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HUccnenoBanust mo BozaectBruio 9XO Ha mpoliecc
HAJIMIIAHUS TOHKOJWCIIEPCHBIX YAaCTHI[ Ha MOBEPXHOCTh
CPaBHHUTENHHO KPYITHBIX 3EPEeH MPOBOIMIINCH C UCTIONIB30Ba-
HHEM IIapoBOH 1abopaTopHOi MeNmbHUIEL. KpymHBIME 3Ep-
Hamu cuutaau kiaace -0,1+0,04 MM, a MIJTaMHUCTBIMHM YacTH-
mamu kiace -0,02 mM. UrctoTa MOHOMHHEPAJIBHBIX (pak-
17178 coCTaBJIsLIa: KBapIa 98,24+0,04%,
Ta - 98,140,03%.

DKCIIEpUMEHTANIbHBIE HCCIENOBAaHMS MOKa3ald, YTO
MOBEPXHOCTh 3€PEH 3arpsi3HACTCS OKCHUAAMM SKene3a IMpU
COBMECTHOM HM3MenbueHNH. MaccoBas 10i1s Feyg, B KBapiie-

BoM npoxykre mnobimaercsa ¢ 0,13% mo 0,67% mocne us-
MepdYeHus ¢ MaraeTuToM U 710 0,9% mocie n3MenbYeHus ¢
reMaTuToM. B Tabmume 2 mpuBeOCHBI pe3yAbTaThl BO3MCH-
crBus Ha Iynbiry Y3B 1 DXO ¢ mensro 09uCcTKH TOBEPXHO-
CTH 3€peH.

Katonnas o6paboTka B MEJbHHIE YMEHBINAET CTe-
TIeHb 3arpsi3Henus kapua Ha 31,1-37,3%, a Takxke CHUKAeT
3arpA3HEHUEC MAarH€TUTOBLIX W I'EMATUTOBBIX YaCTHUL KBap-
LEM.

VnbTpa3BykoBas 00paOOTKa MPOMYKTOB HM3MeENbYe-
HUSI TIO3BOJISICT TIOJTyIHTh OoJiee JUCThIe 3€pHa KBapIla, U3-
MenbueHHbIe B MenbHUIe ¢ DXO. Maccoas mons Feyg, Ha
KBapIe CHIKajIack mpu 3tom z1o 0,22-0,52 ade. %o.

AHAJOTHYHBIE PE3YIbTATHl TONYICHBI MPU U3METb-
YeHUH 3¢PeH MarHeTUTa W TeMaTHTa ¢ KBapueMm. MaccoBast
nonst SiO, B MArHETUTOBOM U TEMAaTHTOBOM IPOIYKTaX BO3-
pacraet moclie COBMECTHOTO M3MelNbueHus ¢ kBapiem ¢ 0,54
% u 0,72 % 5o 8,64 % u 13,44 % cOOTBETCTBEHHO. 3arpsi3-
HEHHeE 3EPEH JKeJe30CoIepKAIIUNX MUHEPAJIOB IIJIAMHUCTBIMU
KBapUCBbIMU YaCTULAMH TIIPpU H3MECJIIBYCHUU TPOUCXOAUT
3HAYUTEIIHHO MHTCHCHUBHEE, YeM KBAPIIEBBIX YACTHI[ OKCH-
naMu sxeresza. KpoMe Toro, cTereHs 3arpsi3HCHUS reMariTa
BBIIIIE, YeM MATHETHTA. DJIEKTPOBO3ACHCTBUS 3HAUYUTEIEHO
CHIDKAIOT CTETICHb HANWIAHWS KBapIEBBIX MUIAMHCTBIX Ya-
CTHI] Ha TIOBEPXHOCTH KPYITHBIX 3¢pEeH MarHeTHTa U TeMaTH-
Ta. MaccoBas nomst SiO, Ha IOBEPXHOCTH MarHETUTOBBIX H
TeMaTUTOBBIX YacTHUI[ CHUXkaeTcs B 2,64 u 1,74 paza coot-
BETCTBEHHO. [IpOYHOCTH 3aKpeIuieHHs] KBapl@a Mocjie W3-
MCJIBYCHUSI B MCEJIBHHUIIE C 3HeK’I‘pOBO3Z[efICTBPIﬂMH HHXKC,
YeM I10CJIE U3MEJILUYEHUS B OOBIYHON MCJIBHHUIIC.

Pazmune B cuite 3aKpeIuieHUst QUCTICPCHBIX YaCTHI]
MarHeTHTa W TeMaTUTa Ha KBapIle W WX KOJIMYECTBO C HC-
nonb3oBaHreM JXO OOBACHACTCS CIEAYIONAM 00pa3oM.
3HauCHUS MOJICKYJIPHBIX CHJ TIPUTSDKEHUS TIPH COTPHKOC-
HOBEHMM KPUCTAJUIMYECKUX PEIETOK KBapna W IeMaTHTa
BBIIIIE BCIIEJCTBHE ITOI00MS TEOMETPHI ¥ IEPHOJOB MX KPH-
CTAIUTMYECKUX PEMIETOK M 00pa3oBaHUS MPH M3MENBUCHUU
psiia MIOCKOCTEN ¢ OJHOMEPHBIM U JBYMEPHBIM [€OMETPHU-
4gecKkuM mozobuem [15]. MarseTuT mo reomMeTpuy u mapa-
MeTpaM KpUCTaJUTMYECKOW PEIIETKH MeHee MOJ00eH KBap-
iy. ITosToMy B 3TOM cCilydae 3JIE€KTPOCTaTHYECKHE CHIIBI
OTTAJKHUBAHUS TIPH B3aHMMOJCHCTBHU YACTHI] TPOSBIITFOTCS
GoJ1ee CyIIECTBEHHO M IIPOYHOCTh 3aKPETUICHHS HIDKE.

Tabumua 2. Maccosast 1onist SiO; 1 Feysy Ha KpYIHBIX 3epHax [0 U 1oclie
COBMECCTHOT'O H3M€HL‘I€HHH,%

Table 2. Mass fraction of SiO,and Fege,. 0n the large grains before and after
co-grinding, %

Munepan o obpaborku | Ilocie  obpa-
VY3B* 6otku Y3B

Ksapu -0,140,04 mm maccosas | 0,11+0,03

103151 Feo610

Marnerur -0,1+40,04mm maccoBast | 0,52+0,1

1o SiO,

Temarur -0,1+0,04Mm maccoBas | 0,75+0,1

nons SiO,

V3menbueHne B MeNbHULE O€3 2JIEKTPOBO3ACHCTBHIHA

W3menbuenue kBapua ¢ marde- | 0,67+0,04 0,41+0,03

THTOM (F€up1)

W3menbuenue kpapua c¢ rematu- | 0,90+0,05 0,67+0,06

ToM (Feosu)

M3menpuenne  maraetuta ¢ | 8,64+04 0,43+0,35

kBapueM (SiO,)

W3menbuenne remaruta ¢ kap- | 13,44+0,5 10,68+0,1

em (SiOy)

M3menbueHne B MENbHULIE C 3JIEKTPOBO3ACHCTBIEM

M3menbuenune kBapua ¢ marde- | 0,42+0,08 0,22+0,05

TUTOM (F€01)

M3menbuenue kBapua c¢ rematu- | 0,62+0,07 0,52+0,05

TOM (Feosm)

WM3menmpuenne  marmeruta ¢ | 3,284+04 +0,35

kBapiieM (SiO,)

M3menpuenne remarura ¢ kBap- | 7,7340,1 4,72+0,1

em (SiOy)

*Y3B — yapTpa3ByKOBOE BO3ICHCTBIEC

B coBpeMeHHBIX 0apaOaHHBIX ILAPOBBIX MEIbHUIIAX
00pa3oBaHNE TEXHOTGHHBIX arperaroB IPOUCXOIHUT B pe-
3yJbTaTe MpeoOIafaHus yAApHBIX HArpy3oK Haj APYTHMH
BUJIaMH CHJIOBBIX BO3JEHCTBHUIL. M3MenbueHue py aBisieTcs
HanOoee 3HEpro3aTpaTHBIM B Ipoliecce O0OTalIeHHS Chl-
pbs. Tak, B CIIIA nnd 3Toit nemu tpatutes 2% 0T Beel 1po-
M3BOMMOM 3HEpruM B cTpaHe. A 3HeprosgQexTuBHOCTh e
UCIOJIb30BaHMsl JUlsi 00pa3oBaHKs HOBOI IMOBEPXHOCTH CO-
ctaBysieT He 6onee 1 %. B HacTosmIee Bpems Ui M3Mesbye-
HUA pyAbl Bcé Ooiblliee pacIpoCTpaHEHHE MOIy4aloT Bep-
THKaJIbHbIE MEJIbHUIIBL, Tl B OCHOBHOM TPe00JIaiaeT UCTH-
paroiiasi Harpy3ka. B 3TUX MeJbHMIaX IIPOUCXOIHUT OTTUP-
Ka, JacTH4Has NeIIOKYIISIUs MEXaHHYECKUM BO3ICHCTBH-
eM. Bricokas 3(Q(heKTHBHOCTH  OTTHPKA
ILN. ITunosemMm [7].

OnHako fake Mocie OTTUPKH B BEPTHUKAIBHON

IIOKa3aHa

MEIbHULIE, B MOCIEAYIONUX 32 M3MEIBYEHHEM OIepalusIx
TOHKOM3MENBYEHHBIN IPOJAYKT NOABEPracTCsl BO3ACHCTBHIO
THAPOMEXaHMYECKIX M MAarHUTHBIX MOJIEH, YTO MPUBOIUT K
B3aMMHOMY HAJIWIAHMIO MHHEPATBHBIX YaCTHI[ M TOBTOP-
HOMY 0Opa30BaHMIO TEXHOTEHHBIX arperatoB. PaspymreHne
TIOCNIETHUX TPeOyeT ITOMOIHUTEIBHBIX (HPU3NKO-XUMHIECKIX
BO3JICHCTBUI1, HANIPUMEP, TAKUX KaK yIbTPa3sByK U 3IEKTPO-
xumuueckas oopaborka. B CHIA emé B 80-x romax mnpo-
upioro crosierus staboparopueit  «BATTELLColumbusy
kommanuu  «BATTELLdevelopmentcorporation»  6butn
TIPOBE/IEHBI MCCIIEA0BAHNUSI TI0 KOMOMHUPOBAHHOM TEXHOJIO-
THH pa3pyIlIeHUs PyAbl, BKITIOYAIOMIEH HIIEKTPOAPOOICHHE U
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yABTPa3BYKOBYIO AE3UHTErpaLuo. Takas TEXHOJIOTUs MO3-
BOJISIET TIPOM3BOJINTH CEJICKTUBHOE Pa3pyIICHUE PYABL, T.C.
10 TPaHWIIAM CPACTaHUS MUHEPAIBHBIX YaCcTHII, 4TO obec-
MIEYNBAcT YMEHBIICHUE MIIaMOOOpa30BaHMs, a 3HAYAT U
CHIDKEHHE BO3MOKHOCTH BO3HHKHOBEHHS TEXHOTECHHBIX
arperaTosB.

Hamu 1 paspylueHuss TEXHOTCHHBIX arperatoB U
OYHCTKH MOBEPXHOCTH 3EPEH NMPUMEHSIIUCH Kak 00paboTKa

ANEKTPUYECKUM TOKOM, TaK U YJIbTPa3ByKOBOE BO3/EHCTBUE
Ha KEJIC30PYIHYIO MyJIbITy, 4 TAKKE KOMOMHANMSI STUX CIO-
coboB. Ha  pucynke  mpuBEOEHBI  3JIEKTPOHHO-

MHKPOCKOIIMYECKHE CHUMKH MaTrephaia INpo0 IHTaHUA
¢motammu [TonraBckoro 'OKa mo 1 mocine 00paboTKH yiTb-

TPa3BYKOM.

Puc. 1. DriextponHsie pororpaduu mpod npoaykra muranus ¢uiorauu 6e3 Y3B (a) u nocie V3B (6), 6, 2 — yactuua kBapua B Matepuaiie 10 u nocie Y30
Fig.1Electronic photos of feed flotation samples before (a) and after the ultra sonic treatment (6), 6,2 -quartz particle in the materialbefore and after ultra sonic

treatment

[oka3aHO, YTO CpaBHUTEIHGHO KpPYITHBIC YaCTUIIBI
KBapIla IMOKPHITH TOHKOIMCIEPCHBIMA YaCTHYKaMH MarHe-
Tuta. [IpuMeHeHne yabpTpa3ByKOBOM 0OpabOTKH JUCIIEPIHU-
pyeT mpoaykT U 3(P(EKTHBHO OUMIIACT MMOBEPXHOCTh Ya-
CTHIIMUHEPAIOB MUTaHMs (HIOTAIMH M KOHIICHTPATOB Mar-
HHUTHOM cenaparwy B 1,8 pa3sa, a Takke MO3BOJISET CHU3HUTh
K,O u Na,O B rotoBoMm mpoaykte. [locnenHee o4eHb Bak-
HO, T.K. KM M HaTpUH CHIDKAIOT MPOYHOCTh OKATBILIEH
IIPY HU3KOTEMITEPATypPHOM BOCCTAHOBIICHHH HX B JIOMCH-
HBIX IIeYax, YTO MPUBOJIUT K YBEIMUYCHHUIO pacXoa KoKca 1
CHIDKEHHIO TIPOM3BOTUTEITHHOCTH ITCUCH.

O0paboTaHHOE YIBTPA3BYKOBEIMH BO3JCHCTBUSIMHU
nuTanye (HIOTAIMK YIy4IIaeT YCIoBus dutoTanuu U dhdek-
TUBHOCTb Pa3/IeiICHHsL.

BoIBOJBI.

HpOBe)IeHHI)Ie OKCTICPEMCHTAJIbHBIE HUCCIIEN0BAHUA
TIO3BOJIMIIH CHIETIATh CJICIYIOLINE BBIBOJIBL:

1. [zera-moTeHIMal OCHOBHBIX MHHEpaJIbHBIX Ya-
CTHII IPH 0OOTAIIEHUH MAarHETUTOBBIX KBAapIIUTOB CHUXKACT-
Cs1 C TIOBBIIICHUEM KECTKOCTH TEXHUYECKOH BOJIBI.

2. CHwxeHHe J3eTa-ToTeHIHana 4acTUIl 10 MeHee
12-15 MB npuBOIHUT K MHTEHCUBHOM MX KOAryJsIUK B rpa-
BUTALIMOHHOM CHJIOBOM TI10JIE.

3. DnexTpoxummudecKas 00paboTKa ITyJIbIBI MTOBBI-
maer 3HadeHue j3era-noredimana o 40-80 MB, uro cro-
CO6CTByeT SHAYUTCIIbHOMY CHMXXCHUIO CTCIICHb HaJIMIIaHWA

KBapIEBbIX NIJIAMHCTBIX YaCTUI] HA TIOBEPXHOCTH KPYIHBIX
3€peH MarHeTUTa ¥ TeMaTiTa

4. TlpumeHeHHe YIBTPA3BYKOBOW OOpaOOTKH ITUC-
MEPrupyeT NPOAYKT U 3(P(HEKTHBHO OYMIIACT ITOBEPXHOCTH
YacTUIl MUHEPAJIOB IMHUTaHHs (JIOTALIMM W KOHICHTPATOB
MarHUTHOW cenapaiyy, a Takke no3BossieT CHU3UTh KO 1
Na;O B roTOBOM IpOIYKTE, YTO CYIIECTBEHHO BIMSIET HA
MPOYHOCTh OKATHIIICH IPH ITOCIEAYIONIEM OKOMKOBaHHUH
KOHIIEHTpaTa.

Takum 00pa3oM, yIbTPa3ByKOBOE U JJIEKTPOXUMHUYE-
CKO€ BO3/ICHCTBUSI HA TPOIYKTHI OOOTaIeHHs! IO3BOJIIOT
YAYUIIUTh TEXHOJIOTHYECKHE MOKa3aTelll epepabdoTKH kKe-
JIE3UCTHIX KBAapLUTOB U TIONy4eHHe Oojiee BBICOKOKaue-
CTBEHHOT'O KOHIICHTpATA.

Jlureparypa

1. I'y6éun I'.B., Tkau B.B., Open T.B., [Inotaukos B.B. Oco-
OEHHOCTH 3arpsi3HEHUsI TTOBEPXHOCTH MUHEPAJIOB B IPOIECCe H3MelThb-
yenus. Bicank KpuBopisekoro TexHiunoro yriBepeutery, 2005. Boim. 7.
C.77-82.

2. BnusHMEe MUHEpaIbHOTO COCTaBa HEPYIHON CpeJibl Keme3uc-
TBIX KBAapIINTOB M CTETICHH MUHEpaIN3alliy BOJBI HA KAYECTBO KOHIICH-
tparoB. X.Y.Kosanpuyk, M.B.Ilenan, A.f.I'on, JI.B.Ceepanosa. O60-
raiienne pya yepusix metaios. M.: Heapa, 1981. Beim. 10. C.55-66.

3. I'punaii }0.J1., Tlenan M.B., T'epacumona 3.®., be3pepxnss
NL.II. UccnenoBanue Mo 3aKpeIICHUIO TUCIIEPCHBIX PYAHBIX MHHEPAIOB
Ha MOBEPXHOCTU KBaplla IIPU H3MENIBUCHHM JKEIE3HCTHIX KBapIIH-
ToB.O0oramnieHe pya uepHbx MeramuioB. M.: «Heapa», 1980. Bem. 9.
C.3-9.

4. Bornanosa W.II., I'punaii }0.J1., Ynosenko P.I'. [Ilpumene-
HHE yJIbTPa3ByKOBOI OOpaOOTKHM MyJIbIBI JUIi WHTEHCH(UKAIMH TPO-

Gubina V., Ravinska V., Gubin G./ Geochemistry of Technogenesis 1(2019) 82-87

85



llecca MAarHUTHOM CelapalMi OKUCJIEHHBIX KBapLMTOB. MuHYepMeT
CCCP. lleHTpanbHBI Hay4YHO-HCCIENOBATEIbCKHH HHCTHTYT HHGOP-
Maly¥ U TEeXHUKO-DKOHOMHYECKHX HCCIENOBAaHUH YEPHOH MeTaIyp-
run. Dxcnpecc-uHpopmanust. Cepus 2. 1977. Bom. Ned.C.18-22.

5. Pesnusnes B.1., [Imutpues FO.I'. YnpTpazBykoBoe obora-
[IEHHEe MUHEPAJOB, IIOKPHITHIX IOBEPXHOCTHBIMU 3arPs3HSIONIIME
npuMecsmu. [IpumeHenne ynpTpasByka B MammHOcTpoeHHH: CO. TOKIL.
Ha 4-# eXerofHoil Hay4HO-TeXHHYECKOil KoHpepenimu. M.. 1963. C 74-
82.

6. Kesep O.K., Kapteuu I'.C., JIyostaunxuii I'.J1. YabrpasBy-
koBas ouuctka. JI.: Mammnoctpoenue, 1977. 184 c.

7. ITnnos I1.1. IoBblieHre KauecTBa MarHETUTOBBIX KOHIIEHT-
paToB myTeM MexaHH4ecKkoil oOpaboTku. ['opHblil xypHan, 1999. Ne6.
C.30-32.

8. HOmurpues HO.I'. M3ydeHne HEKOTOPBIX 3aKOHOMEpPHOCTEi
mporecca yIbTPa3ByKOBOW OUYMCTKH MHHEPANOB: ABTOpedepaT aucc.
CaepuioBCK, 1967.

9. Knaccen B.I1., Henoropos B.1., [lebepaees 1. X. Illnamsl BO
¢morarmmonHoM nporecce. M.: «Hexnpay, 1969.-245 c.

10. Yantypus B.A., Hazaposa I".1. Dnexkrpoxumuyeckas Tex-
HOJIOTHSI B 00OraTUTEIbHO-THAPOMETAIIYPTHYECKUX Iporeccax. — M.:
Hayxka, 1977. 160 c.

11. Yantypus B.A., Amutpues I'.M., Tpopumoa D.A. Uuren-
cudukalys 00OralleH!s pyJ CIO0KHOIO BEIIECTBEHHOro cocraBa. M.:
Hayxka, 1988.185c.

12. Yaurypus B.A. Dnekrpoxumuueckas TEXHOJOTUS B IPO-
reccax HepBUYHON IepepabdoTKH MHHEPaILHOTO ChIphs. HoBEIe mporec-
CHl B KOMOMHHUPOBAaHHBIX CXeMaX OOOTaIleHHs ITOJIe3HBIX HCKONAeMbIX.
M.: Hayka. Tp. UTTKOH, 1989. C. 119-127.

13. I'srosr T.H. K Bompocy npumeHeHHsT (QH3MYECKHUX IONEH
it pyn Muxaiinosckoro I'OKa. Passurne npeii 11.H. ITnakcuna B 00-
JIACTH OOOTAIEHNUs IOJE3HBIX MCKOMAEMBIX M THAPOMEeTAILTyprum: Te-
3UCHI JOKIL. 100w [lmakcunackue urenus. M., 2000.

14. I'srosin T.H. OnbIT npuMeHeHUs: YHEPreTHYECKUX BO3AEHC-
TBUH IPU DPYHONOATOTOBKE M OOOralleHUH XEJIE3UCTBIX KBApLHUTOB.
DU3MKO-TEXHUYECKHE MPOOIEeMbl pa3pabOTKH MOJIE3HBIX MCKONAEMBIX,
2002. Ne2.C.98-113.

15. Meiiep K. ®usmko-xumuueckas kpucramuiorpadus. M.:
Henpa, 1984. 161 c.

Reference

1. GubinG.V., TkachV.V., OrelT.V., PlotnikovV.V. (2005),
VIsnikKrivorlzkogotehnlchnogounlversitetu,. — Vyp. 7, KriviyRig, UA,
pp. 77 - 82.

2. H.U.Kovalchuk, M.V.Pedan, A.Ya.Gots, L.V.Sverdlova,
(1981), Obogaschenierudchernyihmetallov, Vyp. 10, Moskow, Ru, pp.
55 - 56.

3. GritsayYu.L.,, PedanM.V. GerasimovaZ.F., Bezver-
hnyayal.P. (1980), Obogaschenierudchernyihmetallov, Vyp. 10, Mos-
kow, Ru, p. 9.

4. Bogdanova I.P., Gritsay Yu.L., Udovenko R.G. (1977),
Minchermet SSSR. Tsentralnyiy nauchno-issledovatelskiy institut infor-
matsii i tehniko-ekonomicheskih issledovaniy chYornoy metallurgii.
Ekspress-informatsiya, Seriya 2 — Vyp. 4, Moskow, Ru, pp. 18-22.

5. Revnivtsev V.l., Dmitriev Yu.G. (1963), Sh. dokl. na 4-y
ezhegodnoy nauchno-tehnicheskoy konferentsii, Moskow, Ru, pp.
74 - 82.

6. Keller O.K., Kartyish G.S., Lubyanitskiy G.D.( 1977), Ul-
trazvukovaya ochistka. Leningrad, RU, 184 p.

7. Pilov P.1. (1999), Gornyiy zhurnal,No 6, Leningrad, RU,pp.
30 - 32.

8. Dmitriev Yu.G. ( 1967), Avtoreferat diss.lzuchenie nekotory-
ih zakonomernostey protsessa ultrazvukovoy ochistki mineralov, Sverd-
lovsk, RU, 35 p.

9. Klassen V.P., Nedogorov V.l., Deberdeev I.H. (1969),
Shlamyi vo flotatsionnom protsesse, Moskow, Ru, 245 p.

10. Chanturiya V.A., Nazarova G.l. (1977), Elektrohimich-
eskaya tehnologiya v obogatitelno-gidrometallurgicheskih protsessah,
Moskow, Ru, 160p.

11. Chanturiya V.A., Dmitriev G.M., Trofimova E.A. (1988),
Intensifikatsiya obogascheniya rud slozhnogo veschestvennogo sostava,
Moskow, Ru, 185 p.

12. Chanturiya V.A. (1989), Tr. IPKON Novyie protsessyi v
kombinirovannyih shemah obogascheniya poleznyih iskopaemyih, Mos-
kow, Ru, pp. 119-127.

13. Gzgoyan T.N. (2000), Razvitie idey I.N. Plaksina v oblasti
obogascheniya poleznyih iskopaemyih i gidrometallurgii: Tezisyi dokl.
yubil. Plaksinskie chteniya, Moskow, Ru, p. 25.

14. Gzgoyan T.N. (2002), Fiziko-tehnicheskie problemyi raz-
rabotki poleznyih iskopaemyih,. — No 2, Moskow, Ru, pp. — 98 — 113.

15. Meyer K. (1984), Fiziko-himicheskaya kristallografiya,
Moskow, Ru, 161p.

OYHUINEHHSA MOBEPXHI MIHEPAJIBHUX 3EPEH BIJl LINTAMUCTHUX YACTOK YJbTPA3BYKOBHUMMU TA EJIEKTPOXIMIY-

HUMMU CIIOCOBAMUA

I'y6ina B.I'., kann. reonm-mIH. H , cT. H. c., mp. Hayk. cm., JY «Hcrturyr reoximii HaBkomumiHboro cepeposuina HAH  Ykpainwmy,

gvgl31619@gmail.com

Pagincka B.O., IIpAT «IlonraBcbkuii I'3K», HauansHUK BUIIPOOYBaIBHOTO LEHTPY , Vita.ravinskaya@mine.ferrexpo.com
['y6in I'.I'., kaux. TexH. HayK, goueHT, KpuBopisbkuii HallioHansHui yHiBepeutet, gennadiy.gubin@gmail.com

Memoio pobomu € 6cmanoenients 6niusy enekmpoximiunoi 0OpoOKu nyabnu i 6UCOKOEHePLeMUUHO20 YIbMPA3EYKY V KAGIMayitiHoMy pedcumi Ha
Oe3iHmezpayito MexHOZeHHUX azpe2amis i (IOKYI npu MazHIMHO-PROMAayioHHOMY 30a2aueHHi MAZHEMUMOBUX K8aAPYUMIg.

Ha 6i0miHty 6i0 HAAGHUX NO0JICEHL NPO YMBOPEHHS MEXHOLEHHUX AZpe2amie 6 ONepayiax MoHKo20 NOOPIOHeHHs PO, 6CMAHOBIEHO, WO 3ACH OCY6AH-
HA 6EPMUKATLHUX MAUHIG NPU3EOOUNb 00 360POMHO20 AGUWA — YACMKOBO20 GIOMUPANHs NOBEPXHI MIHEPAi@ 6I0 CIMOPOHHIX HAWIAPYEAHb 6HACTIOOK
3aMINU 8 YUX MAUHAX YOapHUX HABAHMAICEHb CIUPAIOYUMYU MAH2CHYIANHUMU CUNAMU PYUHYBANHS, W0 0036014 PO3POOUMY MeXHON02il0 nepepo o-
KU NIHHUX NPOOYKMIG, SIKi OMPUMYIOMbCAL 8 npoyeci promayitino2o 008edens MacHeMUmMOBUxX KOHYEeHMpPAamie.

Ynepwe ons desinmezpayii pyonux ¢noxynoymeopens ma mexnoeHHux 3p0CmKie neped gromayiunum 36azauennam po3pobaeHo Memoo nonepeo-
Hb020 00POONEHHS 3aNI30PYOHOT NYIbNU, AKUL 3ACHOBAHO HA BUHUKHEHHI KABIMAayiliHux npoyecis y nosimpanii 6yivoauiyi 3a 00NOM0o2010 OUHAMIYHUX
eghexmis BUCOKOEHEP2EMUYHO20 YIbMPA3BYKY, WO 00360JA€ 30LAbUUMU eeKMUBHICb OYUUJeHHs 810 WAAMOBUX YACMUHOK NOBEPXOHb MIHepaie
orcuenenns gromayii konyenmpamie maenimnoi cenapayii y 1,8 pasu.Jlocnioocenns npoyecie ymeopenns mexHoeeHHux aspeeamie ma ix o6pooxa
BUCOKOCHEP2EMUYHUM YIbIMPA3EYKOM 00360JIA€ NONNUUMU MEXHIKO-eKOHOMIUHI NOKA3HUKY (PIomayitino2o 0068e0eHHs MAsHeMmUmogux KoHYeHmpa-
mie npu 30azauenni OOCUMb MOHKOBKPANJIEHHUX 3anizucmux Keapyumie, a makoodxc suusumu KO i Na,O y 2omosomy npooykmi. Ocmanne oyduce
6ADICIUBO, MOMY WO KAMI | HAMPIL 3HUNCYIOMb MIYHICNb OKAMUWIE NPU HUZLKOMEMNEPAMYPHOMY GIOHOGNEHHT IX Y OOMEHHUX NeUax, wo npu3go-
Oumbs 00 30ibUIEeHHSA BUMPAM KOKCY | 3HUJICCHHS NPOOYKMusHocmi neveil. Bcmanogneno, wo enexmpoximiyna i yismpaszeykosa 06pooxa nyiwni npu
30aeauenti MazHeMUmMoBUXx Keapyumie npuzeoountv 00 NiOGUWEHHS SKICHO-KITbKICHUX MEXHON0IYHUX NOKA3HUKIE npoyecy | ompumanhs Oinbul
BUCOKOSAKICHO20 KOHYEHMPAnty.

Knrouosi cnosa: 3anizucmi keapyumu, enekmpoximiuna i yibmpasgykoea 06pooKa nyivhu, mexnoceHti azpeeamu, ouueHHs NO8EPXHi MiHePATbHUX
Yacmox.
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CLEANING OF THE SURFACE OF MINERAL GRAINSFROM SLUDGE PARTICLES WITH ULTRASONIC AND ELECTROCHEM-
ICAL METHODS

V. Gubina Ph. D. (Geol.-Min.), Senior Research Fellow, Leading Researcher State Institution “Institute of Environment Geochemistry of the NAS of
Ukraine” , gvg131619@gmail.com

V.Ravinska Head of Test Cente, FERREXPO Poltava Mining, vita.ravinskaya@mine.ferrexpo.com

G.Gubin Ph. D. (Techn.), docent, Krivoy Rog National University, gennadiy.gubin@gmail.com

The aim of the work is to establish the effect of the electrochemical processing of pulp and high-energy ultrasound in the cavitation mode on the dis-
integration of man-made aggregates and flocs during the magnetic-flotation enrichment of magnetite quartzites.

In contrast to the existing provisions on the formation of technogenic joints in the application of fine grinding of ores, it was found that the use of
vertical mills leads to an opposite phenomenon - partial scrubbing of the surface of minerals from foreign layers due to the replacement of shock
loads in these mills erasing tangential forces of destruction, that allows us to develop a technology for the processing of froth products obtained in
the process of flotation finishing of magnetite concentrates.

Before the flotation enrichment, a method for treating iron ore pulps was developed for disintegrating ore flocculation and technogenic joints. This is
based on the occurrence of cavitation processes with air bubbles using the dynamic effects of high-energy ultrasound. This improves the cleaning
efficiency of sludge particles in the composition of minerals in flotation and magnetic emissions by a factor 1.8.

The study of the technogenic joints formation processes and the treatment of them with high-energy ultrasound can improve the technical and eco-
nomic indicators of the flotation finishing of magnetite concentrates with the enrichment of very fine disseminated ferruginous quartzites, while also
reducing K,O and NaO in the finished product. The latter is very important, because potassium and sodium reduce the strength of the pellets at low-
temperature recovery in blast furnaces, which leads to an increase in coke consumption and reduced productivity of the furnaces.

It is found that electrochemical and ultrasonic treatment of pulps with the enrichment of magnetite quartzites leads to an increase in the qualitative
and quantitative indicators of the process and receiving of a high-quality concentrate.

Key words: ferruginous quartzites, electrochemical and ultrasound pulp processing, technogenic joints, cleaning the surface of mineral particles
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