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Xocnap:

|.Kipicne

Mbic pygoacbl,MMHepangapbl,KaszakctaHaa
Ke3[eceTiH ayMarbl.

Il.Heriari benim

MbIC KOHUEHTpAaTTapbIH DOarnkbITy adicTepi
[1l.KopbITbIHAbI
|V.[ManganaHbinFaH spedbuertep
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Mbic pypachl

KypamMblHaH MbIC ariblHaTbiH Tabufn Wwukidat. OHbIH
KypambiHa Mbicbl 6ap 240-TaH aca MmuHepan Kipeai.

6opHuT (63,3),
koBennnH(66,4),
TeHHaHTUT (57),
TeTpaagput (52,3),
oHapruT (48,3),
TeHoput (79,8),
a3yput(55,3),
xpusokonna (36,1),
6powaHTnT (56,2),
atakamut (59,5).



Mbic MUHepanaapbl

xanobxonupur CuFeS, Xanexosuu Cu.S
(MEeAHbLIN KONYeAaH)

kynput Cu,0 manaxut (CuOH).CO.




KaszakcTtaHaa MbIC pyAachkl Ke3geceTiH
ayMmak,

» OpTanblk KazakcTtaH
> Wbifbic (Kenai Antan) KasakcTtan
» OHTYCTIK KasakcTaH
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MbIC KOHIIEHTPATHI

> [Mangansl KasblnibiMaapabl 6anbITy ©HiMI, HE LUUKI3aTThI
XUMUANbIK eHaeyaiH eHiMi. byn eHimaepae nangansl
KOHLIEHTpAaT Mernwiepi bacTtankbl lWuKidaTTarblgaH Ker
bonaabl. Onap banbiTy dpabpukacbiHaH Tikeneu
nanganaHyra He MeTannyprusnbelk eHaeyre xibepineai.
MeTtannyprusanblk eHaeyre xibepep angbiHga onapabl
donotauuanslk banbiTygaH eTkiseni. MbiC KeHIH banbITy
bapbiCbiHAa HEri3ri anbiHaTbIH 6HIM, KypaMbliHAAfFbl MbIC 5 5%-
Fa xeteTiH (kebiHece 10%-paH 30%-fa gemniH) Mmbic
KOHUEHTpaTbl bonbin ecenTteniHeani. An donotaymsa KesiHae
MbICTbIH, KOHLIEHTPaTKa eTy wWbifbiMbl 80%-0aH 95%-Fa aeniH
bonaasbl.
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Mbic KOHUEHTpaTbIH eHAey bankaw
MbiC 3aybiTbiHAA B (BaHrokos)
newiHpe Xyprisineal

»©anKbITbIN eHaey

7 ycaTbln eHaey

»aBToreHal 6ankbITbin egey
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[leuyb BaHiwokoga
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| = nusmkosstit orcrofnme,
popotka, S - anreix, 6 - wrelinonsit orcrodtnmx, 7 - wiredn, 8 - Jerka
ABAPHAROIO Buyexn pacinaspa, 9 - GCaplSormaime pyvpan






HopaHpa

» HopaHnpga dpumpmacsk! DipiHLWWi caTbiga Kapa MbICTb
MbIC KOHLUEHTPAaTbIH 0ankbITy apKbirbl anyra
bonaTtbiHbIH ounan TankaH.

> 1973 x. KaHagaga TopH 3aybiTbiHAA OipiHLL
OHAIPICTIK peaKTop ICKe KocbInabl.
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MbIC KOHUEHTpaTbIH OankKbITy
HopaHpa apici bonbiHLWA

» Hopanpaa aaici bapbicbiHaa Y3AIKCi3 KypFak MbIC
KOHUEHTpaTbIH OankKbITy KenaeHeH LMnuHapnik
anHanmanbl NewTe Xy3ere
acblpbinagbl,(KoHBepTep) TyprneHaipriwiHe
ykcangobl.

» baubITy OTTEKNeH ypney apKblibl pypmagaH
eTKi3edl,llnxTa y4yackeciHe kapau.bankbiMaHbl
/0-75%Cu wTtenHre canagbl.Con ke3ge wnak
KypaMbl KOHBEPTEPIIK LUNAK KypamMblHa »KaKblH
bonaabl.
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» «Noranda» 6apbicbiHOa YNKEH UMIMHOPNIK
koHBepTep 21,3 M y3biHabIFbI 5,2 (cyp. 4.56)
AnameTpi narnganaHbliHbI3. cyHri 60 gaHa
MernLwlepiHae KYpbINfbiHbIH 6GapnblK Y3bIHAbIFbI
boublHLWA opHaTbinagbl., 54 MM AnameTpi. 3apsan
Kenbip HEMEece Kornbe apKbifbl anganabl
TYpPReHAaiprili CoHbl Denirinae TeCIK apKblfibl peakTop
v3aikci3 6epineni. 25% xoHe 30% S 6ap KOHUeHTpaT,
/%Fa geniH KenTipeai XXaHe WukKidaTtTbl dontocneH bipre
newuke canagbl.l@asgap MOMbIHAOLIK apKbifbl LWaH
(HanbINbHUK)KE eTeni.
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Puc. 6.19. CxemMa LMJIMHAPHUYECKOIt TUIaBUJIbHOI NMeuu npouecca HopaHaa (@ — npononb-
HbiM pa3pe3, § — nonepeyHbLIil paspes, MOJOXEHNUE NPOAYBKH, 6 — TO Xe, NOAOXKEHNUE
3arpy3xm):

!/ — nurarens LWIKMXTHL;, 2 — dypMmbl; 3 — dyTepoBKa; 4 — ropenka; 5 — KOBLWI ANA UINaKa,
6 — wreH; 7 — wnak; & — Meab; ¢ — Wnyp;

/0 — xoB1U 151 MEAM MM LUTEeHHa

e



la30-

cbop-
I0BOPOTHbIIA T
/ Kynon
| |
|
NM CranbHOM KOXYX ﬂ[
Topno-
fopenkaco XpOMOMarHesur o~ BiHa Fopenka ¢
cropobl 4] | e UAKOBOM
nogaun . 1™~ Biion.. w1 CTOPOHbI
i = \tbmoc, rpaHYMPOBAHHbIA KOHLLEHTPAT U YTONbHAA MEN0Yb P~
: \
. \ IWnak ‘ ‘t\\
00bo00000000000000  Lreit /S
| e LLinakoBas

! ./ /4_ NeTKa
MepgHble U
LJB ®ypmbl (50-60 x 5 cm) " e Memp J




200 L - I
0 100 200 300 T, CYT

Puc. 6.20. UamMeHeHEe TOALUMHEI & dy-
TEPOBKHM Ha JMUHHUU OYPM B TCUCHUC
400-cyT kaMmnaHuHM t arperata HopaH-
aa; - - - — YCJIOBHO€ yCpeaHeHMeE 3Ha-
YeHH N 3aMepeHHBbIX TOMIUMH DyTEpOB-
KH
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MbIC KOHUEHTpaTbIH OankKbITy
Muuybucu agici bonbiHLIA

ObopoTHih
KONBEPTEPHMA
WwAaK

/

Uirak Ha rpanyaUsio

Puc. 6.18. Yeranorxa uis naasku MeAHBIX KOHUEHTpaToB 1o ¢nocoby Muuybuck:
| = nhasuabHAs neys, 2= BEPTHKATBHC dypMbi-conna; J = ropeaka; 4 = anekTponeys
VIR PAIICACHHMA LWTCHANA M WAAKa; 5 = neyb A8 KOHBCPTHPOBAHHA
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KonaaHbinybl

7 QNEKTpOoTEXHUKAOA

O3iHAiK 6Te TeMeH Keaeprinik kacmeTiHe cankec (KymicTeH
KEWiH) MbIC, 9NEKTPOTEXHMKAAA KyLWTi Kabenbaep ae
backaga Typae KkonaaHbinaabl.

» JKblnyanmacy

MbICTbIH Tafbl Bip KacueTi - eTe Xofapbl Aspexeneri Xbiny
OTKI3riwTiri. byn KacueTiHe CaMKecC Xblrly DOnIHETIH, XbIny
bepeTiH Xxepnepae kongaHaabl. bynapra cybiTy
pagunoTopnapbl, KOHOULUMOHEPSIEP XKaHEe XbIny
paguoToprapbl XXatagbl.

> KyObIp eHAaipiciHae

©Te XKOofapbl MeXaHUKariblK MbIKTbISIbIFbIHA COHbIMEH Bipre
MeXaHUuKarnbIK eHaeyre 1e3 KENeTIHIHE CaMKeC AeHrenek
MbIC KyOblpnapbl CyMblKTap MeH rasgapabl TacbiManjayra
cy K¥6blpﬂapblelH, ILLKI cucTemManapbiHAa XblNbITY
XXynenepiH ra3beH xabablktay, KOHOULMOHED

bINFbINApPbIHAA, CYbITY arperatrapbiHaa
blnaabl.
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KonaaHbinybl

muyvivoieoriniry 11V IVIIVIU'JVIOGLl'VInHG IViDILV Oy rnoliolily, ory NUII W i1iaAanouidipirm nalra’iviodl U'J,

COHAbIKTaH MbIC KyOblprapblHAa aueTuUnuHAi Tacy yLwiH Kybblp KynMacblHOafFbl MbICTbIH,
Kypambl 64%-OaH acnaybl Kaxer.

MbIC COHBIMEH Bipre apxuTekTypaga KongaHsinagbl. FumaparrtapabiH Tebenepi meH
MaHOanwanapbiHa MbICTaH XacanfaH kaHbintelpnapabl nanganany 100-150 xbinfa
AEeNniH xeTtea,.

’KakblH yakbiTTapaa MeavuvHaga MbiCTbiH 0aKTEpUUMTTI KacueTiH NanganaHy
bomkaHyoa. AypyxaHa iwinik 6aktepusiHbl TACUTbIH: €CIKTep, ecik TyTKanapbl, Ccy
KyOblprapbl, kabaTt apanblk KopFaHgap, KepyeTTiH 6acTapbl, cTonablH 6eTTep| - bapnbik
3aTtTap Kaw xepre agam konel Tnegi.>KeHe ge:

Exxenri agamgap MbICTbl TUbIH Xacay YLWiH KongaHFaH.
MeiCTaH Kapynap, Kypangap xeHe 0e3eHAipy 3aTTapblH Xacayfa bonagbl.

Mbic KywTi, XbINyAbl KaKCbl OTKI3ETIH XXoHe TOT bacyfa TypakTbl MeTans
bonfaHablKTaH, TamMmak ictey TabanapblH Kacayaa KosgaHblSiFaH.

Mbic anekTp KyaTbl eHipiciHAe KyHAEniKTi TYyTbiHyAa 3MeKkTp cXxemarnapbl MeH
OTKI3rILWTEpPIH Xacayaa kongaHbinagbl.

My3blkanblk acnantap MeH MyCiHAep »kacayaa KongaHbinagbi.

MebiC TOT Bacyfa TypaKTbl XXaHe Xblnyabl XXakcbl ©TKI3ETIH OoSFaHAObIKTaH, Cy XYpPrisy
XynenepiHae XaHe XblbITy KypangapblH XXacayaa KongaHbiniagbl.

MbIcTaH »xacanfaH Kybbiprnap ynnep xeHe backa ga fumapaTTapfa bICTbIK XXOHE CYbIK
cynapAabl XxeTkisepai.




KbI3bIKTbl ManiMeT

» bocTaHablK eckepTKiwi MbicTaH xacanfaH. On 90
/20 Kr MbIC TaKkTanwanapbiMeH KanTarfaH.
EckepTKiluTEr MbiC ayaaafbl KEMIPTEr TOTbIFbl XXoHe
CYMeH apanacaTtbiHAblKTaH, bocTaHabIK
eCKepTKiLLiHIH, TYCi Xacbln 6onbIin Keneai
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KopbITbIHADbI

MbIC KOHUEHTPAaTbIH OanKbITy apKblfbl Di3 emipimiare
KaXXeTTI KenTtereH matepuangapabl,KyMmanapgbl,
bankbiManapabl anambl3.
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[TanganaHbinFaH agebunerTtep
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» studbooks.net/1531745/tovarovedenie/otrazhat
elnaya_plavka_mednyh_kontsentratov

> klukonin.narod.ru/index/0-1
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