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TEXHO/IOTHYECKHE PE>KHMbI OBOTI'ALLIEHHUA
TEXHOI'EHHOI'O MUHEPA/IBHOI'O CbIPbAA

T'lpoaranu3upoBaHbl XUMHYECKHEe H MHHepa/IbHble (pOPMbI COSAHHEHHH MeH B II/1aKax
MeTa/1ypradeckoro npoussoactBa. OTMeueHo B/MAHHE CY/IbQHAOB, MOPOAHBIX MHHE-
pa/sioB, B YaCTHOCTH MarHeTHTa, AHOKCHAA KPEeMHHS, OKCHAA Ka/lbLIHA, OKCHAOB Xe/le3a,
aMOMHHHS U APYrHX paKTopoB. BeisgB/ieHa 3aBHCHMOCTh IOKa3aTe/IeH haoTalky 1iia-
KOB OT CIIOCO60B ITOArOTOBKH IL/IAKOB — OX/IAKACHHSA H CTeITeHH H3Me/IbYeHHS.

Krtouesbie csioBa: miiaku, meab, oIoTaLIvA, CY/IbGDHIbI, OX/AaXKACHHe, KPHCTA//TH3ALIHS,

H3Me/IbYeHHe, COOHpAaTe/TH.

Cemunap Ne 26

V.A. Ignatkina, V.A. Bocharov,
L.S. Khachatryan, M.G. Viduetskii,
B.T. Puntsukova

TECHNOLOGICAL MODES OF
ENRICHMENT OF TECHNOGENIC
MINERAL RAW MATERIALS

Are analysed chemical and mineral forms
of connections of copper in slags of
metallurgical ~manufacture. Influence of
sulphides, pedigree minerals, in particular of
magnetit, silicon dioxide, calcium oxide, iron
oxide, aluminium and other factors is noted.
Dependence of indicators of flotation of
slags on ways of preparation of slags -
coolings and crushing degrees is revealed. It
is established that the choice of technology
of processing of slags depends on physical
and chemical properties of slag, character of
distribution of valuable components in
silicate  weight;  phase  structure  of
connections of copper, iron, silicon, etc.,
refrigerating conditions and crystallisation of
slags. Conditions of crushing and a
combination of collectors SGM  with
dithiocarbamates at which high quality of a
copper  concentrate is  provided — at
simultaneous growth of extraction of copper
are found.

Key words: Slags, copper, flotation,
sulphides, cooling, crystallisation, crushing,
collectors.
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n oBblllleHHe 3 PeKTHBHOCTH
METa/ITYPrHYeCKoro  MPOH3BO/I-
CTBa BO MHOIOM 3aBMCHT OT MCIIO/Ib30Ba-
HMsT BTOPHUHBIX MUHEPA/TbHBIX PECYPCOB.
Ha Tepputopuu 6biBiiero CCCP exe-
roaHo o6pasoBbiBasiock Gonee 60 MAH T
MeTa/iyprudeckux  IiakoB.  Macca
II/IaKOB MpH TPOM3BOACTBe 1 T Meau
poctvraer 5-6 T, a npu IMPOM3BOACTBE
HUKe/Isl U3 OKUCAeHHbIX pya routr 100
T. Ha oTBazax Meser/iaBUAbHBIX 3aBO-
[IOB HAKOIVICHbl COTHM M/IH. T. II/IAKOB,
B KOTOPBIX coaepxuTca 6Gonee 1-5%
Meal W APYrHMX LIBETHBIX MeTa/l/IOB.
[llnagku MoryTt ObiTh NepepaboTaHbl pas-
HBIMH crioco6aMu OGelHeHUsl C H3B/e-
YeHMeM LIBeTHhIX U O1aropoaHbIX Me-
Ta//IOB, TIOMYYEHHEM Kere3oconepxka-
lero IpOAYKTa, MIebHA, OpycyaTKH,
[/INTKH, LIeMeHTa, CBA3VIOIMX MaTepHa-
noB W apyrovt mpoaykumy. llraku me-
[IeT/TaBH/ILHOTO TTPOU3BO/CTBA 10 BUAAM
MeTa//TyprudeckUx IPOLIeCCOB T10Apas-
[IefIIOT Ha MIaXTHbIe, OTpaKaTelbHhbie,
37IeKTPOIIeUHble, KOHBEPTOPHbIE, II/IaKU
B3BEILIEHHOM M/1aBKU U T.a4. [lo crernenu
KHUC/TIOTHOCTH WM MOAY/s OCHOBHOCTH,
T.e. OTHOIIEHHIO CYMMBI LIE/IOUHBIX OK-
CHZIOB Ka/lbLIMSl Y MarHusi K CYMMe KHC-



NIBIX OKCHOB KPEMHHS U alllOMHUHUS OHH
MoryT ObiTh HedTpasibHeiMK (Mo=1), oc-
HoBHbiMU (Mo > 1), rucasmu (Mo<1);
II/IAKKM [IAXTHOM I/IaBKM - OCHOBHBIE,
KOHBEPTOPHOM - KHC/Ible, OTpakaTe/lb-
HOM TI/1aBKU - OCHOBHbIE U Kucrble. [Ipu
OTpazKaTe/bHOM I/1aBKe GOoraThiX Masio-
CepPHMUCTHIX  KOHIIGHTPATOB  I[TOAYYAIOT
KUC/IBbIE IIZIaKH; TIPU 3/ICKTPOIIABKE MO-
I'YT OBITb KMC/IbIe M OCHOBHbIC II/IAaKU B
3aBUCHIMOCTU OT COJep:KaHUsl Mead, B
KoHLleHTpaTe. [Ipu kucnopoaHoit da-
Ke/IbHOM TI/IaBKe OOpasyioTCsl OCHOBHBIC
m1aky. [llnaky MeaHOM MIaBKU pasHBIX
3aBO/IOB UMEIOT HeOAWHAKOBBIM COCTaB;
colepKaHye 371eMEeHTOB B II/IaKaxX CO-
craeaser, %: meau 0,3-2,1; uunka 0,7-
5,1; Si0, 23,3-48,6; FeO 16,6-43,9;
Fe304 5-27; CaO 3,9-14,8; Al15,03 2,6-
9,7, MgO 1,6-3,8; S 0,4-1,7. Popmbl
HaxOK/IEeHUs Me/ B II/IaKaxX ¥ MPUYMHBI
MoTepb Meau C HUMH BecbMa HeoaHO-
3HAUHbl ¥ OOOCHOBBIBAIOTCSH MCC/IEA0Ba-
TensAM Mo-pasHOMY: HO OHH OMpeaesIsiioT
3¢ deKTUBHOCTb H3B/CUEHHS Menu B
KOHEUHBIE TPOAYKThl MeTa/l/Typruyeckoi
repepaboTKu pya M KOHLIEHTPATOB B
HITeVMH U YepHOBYIO Me/b.

[MoTepyu Meau B l/lakaxX 3aBHUCAT OT
XapakTepa B3aUMOACHCTBUSA  KHUAKHX
[IPOAYKTOB TV/IaBKU - l/IaKa U ILITeHHa,
KOTOpPBIE HMEIOT  37IeKTPOXUMHUECKYIO
HAIpPaB/I€HHOCTb.  J/IEKTPOXHMHUECKUE
TMpOoLIecChl Ha IpaHulLIe pasaesa lilaka U
IITeHMHa OIpeaensioT PacTBOPUMOCTD
Meau, oOpasoBaHHe TOHKOAMCIIEPCHOM
CynbPUAHON B3BECU B II/IAKOBHIX pac-
M/aBax M ee Koa/leCLeHLIMH, [epexoa
KaTHOHOB LIBETHBIX METa//IOB U3 IlTelHa
B lI/IaK, KOTOPbIE B/AMUSIIOT Ha Be/HUUYMHY
MOTepb MeTa//la B PaCTBOPEHHOM BH/E.
MHorumy MccreaoBaHUSAMU YCTaHOB/ICHO,
YTO LIBeTHbIE META/VIbl B LI/IAKOBBIX Pac-
[/laBaX HaxXOASATCS B PACTBOPEHHOM BHZIE
1 B BUIE META/NTMYECKOM WM Cyribcpuz-
HOM B3BecH. PasMep cyribthraHBIX Kariesb
(B3Becy) B I/TAKOBBIX pacIviaBax Ko/meb-
AeTcsi B IMPOKOM auarasoHe. Makcu-

Ma/IbHBIM pa3Mep Karle/b Ollpeersiercs
CKOPOCTBIO HMX OCamKICHWs B paclllaBe
1I/TaKa ¥ BpeMeHeM I1/1aBKHU.

Pasmepsl 3epeH MedHbIX MUHEPasioB
B CU/MKATHOM ILIZIaKOBOM Macce, Mpea-
CTaB/ieHHOM ((has/iTOM, CTeK/IOBUAHON
CTPYKTYPOI) IO AaHHBIM HCCIeAOBaHUM
npo6 mnakoB CYM3(a) He rpeBbIliaioT
0,08 MM c mnpeobragaiomert KpyrHo-
cteio 0,005-0,04 mm. /s 3epeH xasb-
KOMMpHTa  XapaKTepHa  KPYIHOCTh
0,005-0,01 MM; Ha KOTOpBIE MPUXOAUT-
cs 25 % oT Macchl MeIHbIX MUHEpaioB;
OOPHUT U Xa/IbKO3WH HAXOAATCH B Tec-
HOM B3aMMOCBS3U C Xa/lbKOTIMPUTOM M
MOPOAHBIMU 3epHaMH, OOlas Macca Ko-
TOPBIX cocTtaBaseT okorno 5 %. Koeesn-
NIVH TIpeACTaB/eH 3epHaMU KPYITHOCTHIO
0,005-0,01 MM B KomuuectBe 22 %.
Kyrpur v MeTtazmmueckasi Meab KPYIHO-
cteio 0,005-0,01 MM cocTaBasioT OKoro
3-5 %. ConepxaHvie MarHeTHTa B I/a-
kKax 5-10 %, aparoLieHHble MeTasbl
MPUCYTCTBYIOT B BUE MpUMecel B Mes-
HBIX MUHEpa/iax.

HccnenoBanuamy A.B. BaniokoBa u
[p. TMOKa3aHO, UTO IUTeMHOBAas U CYllb-
duaHas B3BeCh B ILIZIAKOBBIX pacl/iaBaX
ofbpasyercsa B pe3ynbTaTe BAWSHUSA psaa
$aKTOPOB: COCTaBa KOMIIOHEHTOB B Chl-
Pbe; CMauMBaHUA KHUAKUMH CY/IbPUIaMU
MOPOAHBIX MHHEPasioB; CY/IbPUINPOBa-
HUSI WM BOCCTAHOB/ICHUS LIBETHBIX Me-
Ta//IoB, PACTBOPEHHBIX B II/IAKOBOM
pacriziaBe. KonnuecTBeHHble 3HaueHMs
TOHKOZMCIIEPCHOM B3BeCH B LIZIAKax
3aBUCAT OT cozepKaHUs KpeMHe3eMa U
MarHetuTa. KoOHeuHBle codepKaHus
B3BeCH B IlI/IaKaX OMpeaensioTcs COoT-
HOIlIGHWEeM MPOLIeCCOB AUCIIePrupoOBa-
HUS W KoadeclieHlMH. Uem 6o7blie
KOa/leCLINHUPOBaHHbBIX B3BEIleHHbIX
YaCTHL, TeM MeHblle IOTepUu Meau B
I/TaKaXx M OTBa/IbHbIX MPOAYKTAX HX
rnepepaboTKH.

KonuuectBo pacTBOpeHHOM Meau B
II/IaKaX OTparkaTe/IbHOM I/IaBKU Yparib-
CKUX Me/el/IaBW/IbHBIX 3aBOAOB COCTaB-
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nsger 0,19-0,25 %, MmexaHuueckue Io-
Tepu cocraasior 0,27 %. Ha mpen-
NpUATHAX KasaxcraHa KOIMYeCTBO pac-
TBOPEHHO! MeaH B II/IaKax MeHbllle, a B
mrakax AIMK - Gonbiie. B 1mnakax
IIAXTHOM IVIAaBKKM KO/IMUECTBO PacTBO-
pentort Meau 0,3, B m1akax pake1bHOM
I/1aBKY 3HauuTer1bHO Bhillle 0,85 %. Ko-
MMYECTBO Meau B lIIaKaxX B3BEIIEHHOM
[/IaBKK C POCTOM COACPHKaHWS Meau B
lITeliHe BO3pacTaeT 3a CyeT MexaHhue-
CKUX Y PACTBOPEHHBIX IOTEeph, NMPUUYEM
3HauMTe/bHass 4YaCThb Meau Tepserca B
II/IaKaX B BUIE TOHKOAMCIICPCHBIX Ka-
renb IITEHHa, Ha/MYMe MarHeTuTa
yXy/IiaeT KOa/IUCLIeHLIMIO B3Becu. Pac-
TBOPEHHbIE MOTepy Meau CHUKAIOTCS T10
Mepe yBenuuenus no 45% avorcuaa
KpeMHHs B lriakax. [ loBbllieHre okcraa
Karblig 10 12% Takke CHUXKaeT 3TU
rnorepu. C pOCTOM OKCHAOB Kere3a C
25 % no 50 % BoapacrtaioT Bce poOpMbI
MoTeph Meau B II/IaKkaX.

AMOMUHUIT M KpPeMHMI TOBBIIIAIOT
KOHLIGHTPALIMIO OKCHIOB KpEeMHUs U
AMOMHHUSA, UYTO CHUXKAET KOMMYECTBO
pacTtBOpeHHOH Meau. Meranmmueckoe
Keneso U cynbgUAbl Kesesa B II/IaKke
TOBBIILAIOT PACTBOPUMOCTDL Me/IH.

[pu He3HauMTenbHBIX A0OABKaX IMH-
pyTa B NPUCYTCTBUM META/TMUECKUX U
YI7IePOANCTBIX  BOCCTAHOBMTENICH  KOa-
NeCLeHLMs CYmb(OHUAHOM B3BECH BO3pac-
TaeT. Ha 3TOM oOCHOBaHbI MHpoOMeTasn-
nyprudeckue Criocobsl obenHeHus Mia-
KOB. JrekTporieyHoe obeaHeHWe Ii/ia-
KOB B3BEIlIeHHOM I/IaBKU C KCITO/b30Ba-
HHEeM B KauyeCTBe BOCCTAHOBUTE/ICH IU-
PHUTHOTO KOHLIGHTpaTa, MPUPOAHOro ra-
3a, TBICYI/IS, aAMOMHUHUMCOACPKAIIMX
OTXOZIOB, CYNbMUANPYIOIMX W APYTHX
KOMII/ICKCOB TIPUMEHSIIOT Ha Tpearipy-
atuax Punnananu, PPI, Anonuu, Ys-
OekucraHa, Poccun, KasaxcraHa u B
APYTHUX pervioHax U CTpaHax.

KpoMe ofeaHeHusi LIIaKOB C WUC-
IO/Ib30BAHMEM  [MHUPOMETa/IYPrUUecKrX
IIPOLIECCOB, KOTOPhle OT/IMUYAIOTCH TeX-
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HO/TOTUUYECKOM C/TOKHOCTBIO, BBICOKMMH
KalMTa/IbHBIMKU M 3KCI/IYaTaLMOHHBIMU
3aTpaTaMH, B 3apyOemHOM U OTeyecT-
BEHHOM TIPaKTHKE WCIIONb3YIOT (hrioTa-
LIMOHHBIC, MAarHWTHBIE W peXe TpaBUTa-
LIMOHHBIE CrocoObl. MuHepanoruuecku-
MM HCC/IeIOBAHHAMMU II/IAKOB TTOKA3aHO:
OTBa/IbHbIE 1II/TaKU OTpazKaTe/IbHOM I1/1aB-
ku (AIMK, CYM3, KYMK u ap.) co-
crosar u3 dasauta 2FeSiOy B BUze 3e-
peH, KpuctamioB pasmepom 30x150 —
200 MKM M HACBILEHHOTO CHUAMKATHOM
Maccor MarHetuTa pasmepoM 20-30 MkM.
Cynbdpuanesie yactvilsl pasmepom 1-30
MKM paclipeaeriedbl B CTeK/IOBUIHOMN
Macce M acCOLIMMPOBaHbI C KPUCTa/l/IaMU
MarHeTuTa.

lllnaku KucnopoaHo!t dpakenbHOU U
IIAXTHOM TI/IaBOK TaKXe COCTOSAT U3
dasinvTa B BHAE KPUCTA/ZIOB Pa3MepoM
0,1-1 mM. B dasmire mmeroTcss 3epHa
MarHetuta pasmepom 0,01-0,2 wmm.
CynbduaHas ¢asa npeacTaBieHa TOH-
KO B3BECHIO pasMepoM OKOMO 1 MKM,
pexe 100-200 mrM. B koHBepTOpHBIX
1I/TakaX OCHOBHbIE MHHEpasbl - pasi/IuT,
MarHeTWT. MarHeTuT MMeeT KpPYIIHOCTb
pasmepom a0 0,3 MM; pasmepbl Bblae-
MeHuit CcynbPUAOB W  MeTa/lTMYeCcKOM
meau 0,02-0,06 mm.

Vcxonst U3 mpuBeseHHOTO aHa/M3a
KOHBEPTOPHbIE II/IaKM 10  CTPYKTYpe,
KPYIMHOCTH  BKpaIvIeHUsl  CYnbpUaHOMN
B3BECH, METa//IMYeCKONM Meau, MHUHe-
panbHOMY, (pa30oBOMY, XMMUUYECKOMY CO-
cTaBYy 6oree GMaronpuATHbL A7 MeTasl-
nyprudeckort nepepaboTKu U oboraiiie-
HUS C MCIIONb30BaHNeM (b/IoTallvi, Mar-
HUTHBIX U TPAaBUTALIMOHHBIX METOO0B, a
[OTOMY TepepabaThiBAIOTC C BHICOKUMH
OKa3aTe/IsMU.

B npowmbiiienHoM Maciitabe B 3a-
pyOexHbix cTpaHax v B CHI' mmpoko
MIPUMEHSIIOT TepepaboTKy II/IAKOB Me-
[ET/IaBU/IbHBIX  3aBOAOB MeToaoM  hr1o-
taumy (Banxamckuit MK, AnManbik-
cruit AI'MK, Cpeateypanbckuii Mesb-
3aBoa ¥ Ap.). OCHOBHast YacTh Meau B



Tabmmia 1

Pe3yaprars! ¢haoTallHH KOHBePTOPHBIX LIIAKOB

Ha HEeKOTOPbIX 3apy6e)xublx 3aBodax

3aBoa INpouss. no Coaepxanue meau, % H3Bneuenue
nriaKkam Hlnak Konuenrpar XBocCTbI menu, %
T/CYTKH
"Toio" 350 3,7 35,0 0,36 91,2
"Kacaka" 150 6,0 25,0 0,37 92,6
"Xurtaun" 220 3,2 24.4 0,33 91,2
"CaraHoceru" 200 4.45 32,5 0,34 93,1
"Huocuma" 500 3,77 24,6 0,29 93,46
"Xubu" 300 51 40 0,5 92,8
"Maynt Afiza" 550 2,9 23 0,46 84,88
Tabnma 2

O6061eHHbIe pe3yabTaThl MOAYNPOMbIIIICHHBIX

ucnbitanuk waaxkos KBIT

Inak Coaepxanue meau, % Hssneuenne, %
I/1aKk K-T XBOCTbI Meﬂﬂbli;l K-T
HopwmanbHo oxnakaeHHbie 1,33 12,9 0,5 65,1
MenneHHO ox/axkaeHHbIe 1,43 17,9 0,34 77,8

II/Iakax MpeacTaBlieHa cynbduaaMy U
MeTasimmyeckor Messto. B taba. 1 mpu-
BeZleHbl pe3ynbTaThl pIoTallK KOHBED-
TOPHBIX LIIAKOB Ha HEKOTOPHIX 3apy-
GeKHBbIX 3aBOJaXx.

HHuTtepec mnpeacraBnsieTr COBMeCTHas
repepaboTKa II/IAKOB M MeAHOM PYbl.
DroTrpoBan MeAneHHO OX/IaxkAeHHbIe
KOHBEPTOPHbIE LIIAKK COBMECTHO C PY-
OOW Ha OIBITHOM U TPOMBILI/ICHHON
dabprkax AIMK. CooTtHoleHue 171aka
v pyabl 110 Macce 1:4-20. MeaHbitt KOH-
LeHTpat conepxan 14-16 % meau npu
M3B/leYeHn Meau U3 cMecu 86-89 %, B
TOM uMcrie 13 mriakoB 84-86 %. Mcrwi-
TaH{s TIPOBOAWAMCH, Ha IIZlakaxX dpa-
Ke/lbHOM Y KOHBEPTOPHOM I/1aBKH, OTO-
OpaHHBIX HErNoCPe/nCTBEHHO W3 I/IaKO-
OTBa/la, Te OHM 3a/IMBAIOTCH U OCThIBa-
10T B Buze crnos tomurHor 10-80 mm
(HOpMarZIbHO OX/IaMkIeHHbIe II/IaKH) Y Ha
II/TakKaxX T[IOATOTOB/IGHHBIX IO METOaY
“Oyrorymry”  (PuHASHAMS), O KOTO-
POMY II/IAKK OX/IAXKAAIOTCA B (hopMax
tonumHoM 450-600 MM (MeaneHHO oOX-
naxaenHele wsaky). lllnarky vsmensya-
mick 10 86-90 % krmacca -0,074 MM c
roc/IeiyIoNleNl MeXKLIMK/IOBOM U OCHOB-

HOW (p1oTalMel ¢ TpeMs IepevyrcTKaMH.
Pacxon peareHToB: OYTW/IOBBIM KCaHTO-
renar - 150 r/1, 6yTH/IOBLIN a3podoT -
70 r/T, T-80 - 100 r/T.

Ha ocHoBaHMM HCCe0BaHUM BbISIB-
[IeHO, YTO OCHOBHOE B/IMSHWE Ha IIOKa-
3aTen P/IOTALIMK  OKa3bIBaeT CIIoCo6
MOATOTOBKY LIZIAKOB, W IIpexzae BCero
CKOPOCTb HX OX/IaXkAeHUs U CTereHb
naMernbuenus (90 % kaacca -0,074 Mm).

B taba. 2 npeactaBneHbl 06001eH-
Hble Pe3ynbTaThl IO/IYIIPOMBIII/ICHHBIX
vicribiTanmi mz1akos KBIT.[1-11].

HMayuenre notepb Meau ¢ OTBa/IbHbI-
MU XBOCTaMH IIOKa3a/lo, YTO Melb Teps-
ercs B BU/JE BK/IIOYEHUI CYnbOHIOB B
MarHetute u Qasnure. Ha 3aBoae "Xu-
Taun" (HAroHus) maky nocne apobre-
HUSL Y TPEXCTAMMHOTO W3Me/TbYeHUs 10
94 % kmacca 0,043 MM, BHauane 060-
rama/Zi MarHMTHOM ceriapaluer C Bbl-
[lefleHWeM  Kefle3HOr0  KOHLIeHTPaTa;
XBOCTbl (P/IOTUPOBa/I  KCAHTOTEHATOM
(500 r/1) npu pacxone macna 130 r/T u
pH 6,5; MenHbIi KOHILIGHTpAT comepxar
okroro 15 % Menu ¢ v3BreyeHrieM B He-
ro okorno 95 % memu, 96 % 3onora u
97 % cepebpa. Ha saBone "XapbsiBars-
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Puc. 1. Kunernka Bbixoaa

Ta" (PuHAAHAMA) W/IAKY B3BellleHHOM U
KOHBEPTOPHOM M/AaBKKM IIPHM COOTHO-
wenun 1:2,25 nocne oxnaxaenus (8
yac), samuBarii U apobunu no 25 %
krnacca muayc 10 mm. 3aTeM miax us-
Menbyarii M PrIOTUPOBA/IM aMU/IOBBIM
KCAHTOreHaTOM. XBOCThl  (p/IoTaLMM
(reckoByIO PPAKLMIO) A0U3MeNbYA/IN C
Menkoi ranpkoit (100 u 50 mMm), Beiae-
nsieMoM B LIMK/IE APOOG/eHHs IITaKOB.
B rnepBhIX ABYX CTaausx H3MellbueHHs
MPUMEHANMN KPYIMHYIO Ta/IbKy LIZIAaKOB
150 1 100MM. M3 miakoB ¢ comepxa-
HueMm 3 % meau nonyyaiot 18 % men-
HBIM KOHLIGHTPAT IPU H3B/IeYEeHUU Me-
v 90 %.

Ha banxamckom I'MK nepepaba-
THIBAIOT LIZIAKM HEMOCPEeACTBEHHO C
OTBa/a; colepxaHue Meau B IIZIaKax
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coctaBasano 0,9-1 %, xenesza 2,20 %,
keapiia 41,7 %, amoMocuirkaTa
>10,5 %. Bonbinas yacts Meay B 1ia-
Kax HaxoauTcs B ¢hopMe cyibOUAHBIX
coeavHenuil. VsBneuenwe wmean u3
71laka TpY HU3MEHEeHWM COepKaHMs
krnacca -0,074mm ¢ 40 oo 90 % Baps-
upyetr B uHTepBarie oT 70 mo 80 %.
[1pu npoBeneHUH MPOMBIIL/IGHHBIX KC-
MbITAHUM II/TaKU uaMenwvdanu ao 40-
45 % xnacca -0,074 mm. Pacxon pea-
rentoB: 60 r/T 6yT. KcaHToreHarta, 40
r/T cepHucroro Hatpus, 120 r/T mac-
na, T-60 150 r/t. UsBneuenue menu
coctaBuno 73,5 % mpu conepxaHuuU
Mean B KoHueHTpate 8,5 %. [lpose-
psnack BO3MOXKHOCTb (pIOTALIMK II/Ia-
KOB B CMeCH C UCXOAHOW PYIOU B CO-
otHomeHusax 1:9, 2:8, 3:7, 5:5. On-
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Puc. 2. KuneTtnka u3B/1e4YeHHus

THMa/IbHOE CcOYeTaHHe oboralleHus
II/IAKOB C PYAOM OlpeneneHo IPU COo-
OTHOIIeHHH 2:8.

Ha dabpuke Yaur Ilan CIIA me-
pepabaTthiBaloT LIZIAaKKM OTPaKaTe/TbHOM
niaBgy. [ IprMeHsieTcss KOMOWHHMPOBAH-
Has cxeMa (p/IoTalMK M OborailieHre B
TARKenbIX cycrieHsusx. [ Ipotiecc ocyiie-
cTB/seTca B GapabaHHOM cerapaTope, B
KOTOPOM B KauecTBe THXKE/IOM cpesibl
WCTIONB3YeTCs  CYCIeH3ust  peppoCUin-
1LIMsl, CO CTaBW/IM3HPYIONIMM PeareHTOM C
MOCTOSIHHBIM TOUHBIM KOHTPO/IEM TI/I0T-
HOCTH cycriensuu. Vseneuenvie meau no
KOMOWHHUPOBAHHOM TEXHO/IOTMU COCTaB-
nsiet 78-85 % u 3aBHCUT OT comepxa-
HUS ee B UCXOAHOM MPOAYKTE.

Ha ob6oraturensHeix dabpukax Yu-
Y U3B/eYeHre Meau BO (P/I0TaLMOHHBIN
KOHLIeHTpaT cocTtaasao 90-98 % mpu
conmepxaHuM Mean B KoHLeHTpat 7-8 %.
[Tpy OTMEYeHHBIX COOTHOIIEHHSAX HIZIaKa
Y pyabl MTPOU3BOAUTE/IBHOCTD MTPaKTHye-
CKM OCTaBa/Zlach TpexHel, OAHAKO pac-
X0 prI0TOpeareHToB ObI/ BHILIE.

KonBepTtopHble 11aku  MeaHorop-
CKOTO Me/THOCEPHOTro KOMOMHATa Toc/ie
usMmensyenns 10 93 % ka. mMuHyC 62

10 12

MKM TIO/IBepra/ii CEpPHOKHC/IOTHOM 00-
paboTtke B TeueHun 10 MuH W aOTH-
poBamu ¢ nonyuenvem 20 % meanoro
KOHLIGHTpaTa IIpPH M3B/IGYEHUH Meau,
3omoTta U cepebpa okorno 90 % kaxao-
ro; XBOCTBI (U/IOTALIMM ILI/IAKOB OBOoTa-
Ila/li MarHWUTHOM cerapalvier C Bblae-
fleHWeM B MarHUTHYIO (PPaKLMIO Kernes-
HOTO KOHIIGHTpaTa C Co/epXaHueM
56 % xenesa mpu U3BAGUEHUM OKOTO
50 %.

CpaBHHBasg MpaKkTHUUECKHEe pe3y/b-
TaThl TepepaboTKU II/IaKOB Ha pas-
MUYHBIX TIPEANPUATHAX MOXHO 3aK/IIO-
YUTh: AOCTHKEHHE BHICOKUX TEXHO/IO-
rMYecKHX T[IOKasaTesiel Ipu obe3Me-
KMBaHWM II/IaKOB (P/IOTALIMEN 3aBUCUT
OT coaepKaHUsA Meau U APYryxX COIYT-
CTBVIOIIMX KOMITOHEHTOB B MCXOAHBIX
II/IakKaX, KPYIMHOCTH CYibPUAHBIX 3e-
PEeH U MeTa/lIMuecKoy Meau, MUHe-
panbHOTO ¥ (Pa3oBOrO COCTaBa, CIO-
coba MoAroTOBKU II/IAKOB K (p/1oTaLMU
MPUHATON TEeXHOMOTUU 00e3MexiBa-
uusa 1waakoB. Ha Kwuposorpaackort
OP obGesmexrBaHMe MMPOBOAUTCHA IO
WIEHTUYHOM CcXeMe W pexume, 6/113-
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Tabmuia 3

Pesyaprarsl (p1oTauuu ¢ pasHbIMH cOGHpaTenaMH

[Ipumensembie INpoaykTr Bbixoa, % Coaepxanue H3Bneuenune
peareHTbl meau, % meau, %
Kx -100 r/T KoHueHtpat 30,9 3,0 80,5
XBOCTBI 69,1 0,32 19,5
HcxonHas 100 1,17 100,0
Kx-70 r/t KouueHnTpat 43,2 2,3 86,4
CIM-1-30 /1 XBOCTHI 56,8 0,28 13,6
HcxonHas 100 1,16 100
CepHHCTBIN HaTtpui 25 r/T, KoHLeHTpat 49 2,2 87,9
JKUIKOE CTeK/0
100 r/+ XBOCTBI 51 0,3 12,1
Kx-70 /1 Wcxonmas 100 1,25 100
CI'M-1 30 r/T
Tabmuia 4
PesyabTarsl ¢hroTallHH C pasAHYHBIM coAepXaHHeM coOHparTe/eit
IIpumeHsieMbie peareHTbI IMpoaykTt Bbixon Coanepxanue | HUsBneuenue
r % Cu, % Cu, %
1 KoHLeHTtpaT | 414 21,0 4.75 77,8
pH=9, usBecrts; XBOCThI 1555 79,0 0,36 22,2
CepHMCTHIN HaTpui - 25 1/T,
100 ?}?rmo —100r/T oman | 196,9 | 100,0 1,28 100,0
MVIBK - 2 k.
2 KoHLleHTpat | 41,5 21,2 5,8 83,0
pH=9, uzBecrs; XBOCTBI 154,2 78,8 0,32 17,0
CepHUCTHIN HAaTpui - 25 r/T,
rugoe crexo 1001 | hexomian | 1957 | 100,0 1,48 100,0
CI'M-1-30r/T
3 KOHLIGHTpaT 27 13,8 6,8 75,6
pH=9, usBectb XBOCTBI 168,9 86,2 0,35 244
CepHKCTHIN HaTpul - 25 r/T,
*kuakoe crekno — 100 r/T
JI3/K - 70 1/1 HCXOIHAs 195,9 | 100,0 1,23 100,0
CI'M-1 -30 r/T

KMX K TexHonoruu banxaiickort obora-
TUTENBbHON (habpHKHU.

TexHonornyeckoe U 3KOHOMHUUE-
CKOe CpaBHeHHE MeToaA0B obOeaHeHUs
m/1akoB (drioTaLvert M 31eKTPOI/IaB-
KOM) T103BO/IM/IO BHISBUTh OCHOBHbBIE
daKTOPBHI:

e  3aTpaThl Ha KallUTa/lbHble B/1O-
JKeHUd, HeoOxoanMble a8 obenHeHus B
37IeKTPOIleYr, B 2 pa3a MeHblle, 4eM
npy obeaHeHUH Qo/1oTallveld;
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e oba MeTona UMEIOT OAWHAKOBbBIC
3KCIVIYaTALIMOHHBIE PACKO/Ib;

e  pacxoad 3Hepruu Npu aoTaLurun
B [IBa pasa HUXKe, YeM B 3/IeKTPOIIeUH;

e  U3B/eUeHHe Mead TpHU obeaHe-
HUM drioTaumert Ha 7 % Bblilie, ueM Npu
obeaHeHUH B 3/IeKTPOIICUH.

B cBs3u ¢ M3/10KEHHBIM BBIOOD Tex-
HO/IOTHH TIepepaboTKU II/IaKOB Orpe/e-
nsercss  PUSMKO-XMMUUYECKHMMU  CBOWCT-
BaMU IIl/IakKa, XapaKTepoM BKparieHHO-
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Puc. 3. Texnonornyeckas cxema oborallleHHsI MeTa/ITYPru4eCKHXx 1I/IakoOB

CTU LIGHHBIX KOMIIOHEHTOB B CH/IMKAaT-
HOM Macce, (pa3oBbIM COCTABOM COeIu-
HeHUM Meau, Kenesa, KpeMHus |
APYTUX COMYTCTBYIOMINX, YCAOBUAMH
OX/axkAeHUs U KPUCTAN/IU3aLNM Li1a-
KOB, U  TEXHHKO-3KOHOMHUECKHM
CpaBHEHMEeM pa3/MUYHLIX BapHUaHTOB
rnepepaboTKH.

[epcriekTMBHBIM HarpaB/IeHHEeM
obeaHeHUs II/IaKOB SIB/ISETCH HX KOM-
I/IeKCHas TepepaboTKa C U3B/IeUeHHEM
LIBETHBIX META/I/IOB 1 Kese3a U HCIO/b-
30BaHMEM CW/IMKATHOTO  OTBa/IbHOTO

MPOAYKTa B CTPOMUTENLCTBE, UTO TOBbBI-
CUT peHTabe/lbHOCTh UX TMepepaboTKy.

B uccneayemort npobe MeTannypru-
YeCKHX ILIIaKoB KHMpOBrpaackoro mesd-
HOTO 3aBOJa COAepHKaHWe Meau COCTa-
Buno 1,2 %, sonota — 1 r/T, cepebpa —
20,5 r/1. Nayuany BausiHve Ha IoKasa-
Tenu PAOTALIMM: CTelleH! M3Me/byeHHs,
pacxona cobuparenein CI'M-1, [A3/1K
[Py PA3IMUHOM COYETaHUM C OYTH/IO-
BbIM KCAHTOI'€HAaTOM, ONTHUMA/LHBIX Bpe-
MeHM bIoTalK, AO3UPOBAHUS HKUIKO-
rO CTeK/a W APYrHX PEeareHTOB B OCHOB-
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Tabmuia 5

Pe3syabTarsl (b/10TallMH I/IAKOB B 3aMKHYTOM LIMK/IEe C IPHMEHeHHeM
couyeTtaHHs cobHpaTeeii: 6yTHa0Boro KcaHroreHara c CTM-1 u I/IK

INpoaykr Boixon, CoanepixaHue H3Bneuenue VYcnoBus onbita.
% meau, % meau, % Pacxoa cobupartens

Konuenrpat M/u dor. 3,1 17,8 44 3
Cu KOHLIeHTpaT 2,5 16,6 34,2
O6m. Cu komertpar | 5,5 17,3 785 | CTMA+AIK
XBOCTHI OTB. 94,5 0,28 21,5
Hcxoan. 100 1,21 100
Konuenrpar m/1u1 . 2,8 17,9 41,1
Cu KoHLIeHTpaT 3,2 14,3 37,6 Byrunoseiit kcanTorerar
061, Cu korertpar | 6,0 16,0 788 | +CTM
XBOCTHI OTB. 94,0 0,275 21,3
HcxonH. 100 1,218 100
Cu KoHLIeHTpaT 5,6 16,9 77,6
XBOCTBI OTB. 94 .4 0,29 224 CI'M-1+1K
Hcxonn. 100 1,21 100
Cu KOHLIeHTpaT 5,69 16,5 78,3 ByTuioBeift KcaHTOreHaT
XBOCTHI OTB. 94,31 0,28 21,7 +CI'M-1
HcxonH. 100 1,20 100

[MocrosiHHble ycnous: uaMensuerve 1o 80% knacca -0,074 mm

HBbIe U MepeyncTHbIe oreparivu. [lyyiime
pe3y/nbTaThl MO/MYYeHbl MPU COOTHOIIe-
Hun peareHtoB CI'M-1 u 6yruioBoro
KcaHToreHata 1:4. Pesynsratel mnpesn-

cTaBneHsl Ha pyuc. 1 u 2, u B 1abn. 3 u 4.

HccnenoBanuss couetaHust pasivy-
HBIX [0 cu/ie coOvparesieil KCaHTOreHa-
Tta, CI'M-1 (cobuparens Ha OCHOBe Au-
tHodocdaron), [AD/IK (Ha ocHoBe au-
THOKap6aMaTa) MOoKasanu, 4YTo A1s TI0-
BblIIeHWA M3B/ledeHHs Mead HeoOXOau-
MO TIPUMEHATb COYETaHWs Pas/IMYHBIX
peareHToB (Tabn. 4 v puc. 3).

B YC/IOBUAX 3aMKHYTOI'O OITbITa (pI/IC.

3) B oTpaboTaHHOM pexkyMe IO IIo/-

HOM (PAIOTALIMOHHON CxeMe C MpuMe-
HeHWeM COYeTaHWs KcaHOoTereHara M
bonee crnabrix cobupaTeneil MoayueH
Me/IHbIM KOHLIGHTPAT C coAepkKaHieM B
Hem Mean 13-18 %, 3onotal0O-15 r/T
Mpy usBneyeHuu Meau 66-68 % u 30-
nota 62-63 %. Ilpu Gonee TOHKOM
M3MerbUeHHH W HCIIO/Ib30BaHUK Ccoue-
TaHus cobupatenern CI'M wu autuo-
KapbaMaToB obecnieurBaeTcs 0Ooree
BBICOKOE KaueCTBO MEHOTO KOHIIeH-
TpaTa 16-17 % npu pocrte usBneyeHus
meau no 78 %.

B Ttabn. 5 mnpuBeseHsl pesynbTaTthi
drioTalMK I/IAaKOB B 3aMKHYTOM LIUK/IE.
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KTO, KAK H 3AYEM COYHHA/1 ITHCbMA

OT HMEHH PABOYHUX H KPECTBSH.
KAK HCKA/TH TIOAITHCAHTOB

3uatomme ucroprio CCCP He Mor/v He 3aayMbIBaThCsl O TOM, /151 Yero TPYASIIUecs Mepuoan-

YeCKW MMCa/M B TaseTbl MMCbMa B TOAAEPRKKY pellleHui BraacTei. Paboure 1 KpecTbsiHe UTO-TO
NoAEePRUBA/M, OBellla/Iv BBIMTO/HWTDL W TIePeBbINO/IHUTD I71aHbl apTur. Ho ocobeHHo yacTo oHM
K/IeMMU/M UCTUHHBIX WM MHUMBIX BParoB KOMMYHUCTHUECKOTO pexuMa. Bce yke MpUBLIKIM K Ta-
KUM MHMChbMaM, HO MeHs opaasa WX BhICOKas IPaMOTHOCTb, XOPOIIMM CTW/b, ZIOTUUHOCTh. KTO
Ke UX ncan?

Ve 1ocrne nazeHrsi COBETCKOM B/IaCTH HEKOTOPbIE 3HAKOMbIE MHTe/I/ICKTYaslbl TPHU3HABA/IHCh B
ABTOPCTBE TaKWX IpowusBeneHuit. Ha Borpoc, 3aueM OHM 3TO aen1asnu, 3aCTeHUMBble {IHMCaTe/In»
OGDBSACHSA/MN, UTO OT MOAOOHBIX MPEAIOKEHUH He TPUHATO ObII0 OTKa3biBaThcA. K ToMy X&e 3a 3To
xopoltuo maatiad. /la u o6uaHo 6bIZI0 OTKA3aThCs OT TAKOM /1eTKOM U BLIFOAHOM Xa/ITyphl, HALLIN
Obl APYroro — MeHee ILIeTNeTH/IbHOrO. BusHec aHOHMMHBIX MycaTesier 6bl/l MOCTaB/IeH Ha LIHMPO-
KYIO HOTY: MHCaTh MPHUXOAWIOCh 32 MaZlorPaMOTHBIX BOXK/IEH, YMHOBHHKOB OT HAyKH, MapTHHMHBIX
(PYHKLIMOHEPOB, BEYHO 3aHATBIX MHCATE/TbCKUX HauyaslbHUKOB. JTa TPAAMLIMA He yMepr1a U Cero/Hs.
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