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AB/IEHHE CETPETALIHH PYIHOH MACCHI
H ETO B/IMHAHHE HA ®OPMHPOBAHHE KAYECTBA
IMPOAYKLIHH TOPHOPYIHOI'O IIPOHU3BO/ACTBA

IpoBesieHbI Hccie0BaHHA KadecTBa pYyAOIoTOKa Ha pyAHHKe «3arnoaspHblir. Ha ocHo-
BaHHH PACYeTHBIX AaHHBIX BBITO/IHEHA OLICHKA COCTOSHHSA TeXHO/IOTHYECKOHM H3MEHUHBO-
CTH KauyecTBa Ge/IHbIX MeaHO-HUKe/IeBbIX PYA U BbISIB/IeHA Ha/lMUHUe SIB/ICHHS cerperaLii
PYAHOI Macchl B TEXHO/TOTHYECKOM CXeMbl PYAHHUKA. YCTaHOB/IeHO, YTO sIB/IeHHe cerpera-
LIMH HMe@eT MeCTO BO MHOIHX TeXHO/IOTMUECKHX Ipolleccax Ha FOPHOAOOBIBAOIIMX TTPes-
MPUATHUAX K UrpaeT GO/bIIYIO0 PO/Ib MPH (POPMHUPOBAHHH H CTabM/IM3aLIMM KadecTBa I10-
n1esHoro uckoriaemoro. Oco6eHHO OCTpo 3Ta npob/ieMa BCTaeT IpH OTpaboTKe GeAHBIX
Py, TOCKO/IBKY OOBEKTUBHO MeXAYy COoAepKaHUeM ITO/Ie3HbIX KOMITOHeHTOB B pydax H
HX CTabH/IBHBIM COCTaBOM B HeApax CYIIeCTBYEeT KoppeaslMoHHas1 cBsisb. OAHUM U3 riep-
CITeKTHBHBIX METOOB PelleHUs] IIPO6/IeMbl SIB/ISAETCsl TTOBbIIeHHe CTaGH/IBHOCTH Bellle-
CTBEHHOI'O COCTaBa OTHOCHTE/IbHO GeAHbIX MeAHO-HUKE/IeBbIX PY/1 IYTeM COBEpIIeHCTBO-
BaHHA PYAHHYHOH CHCTeMbl, CTaOH/IM3alIMH PYAHOTO ChIpbs, 06ecrieurBaloIler MTOBbIIIe-
HMe KauyecTBa BblAaBaeMOF MPOAYKLIMH TOPHBIX MPEANPHATHI Ha OCHOBE TeXHHYECKHX
peliieHHH, 6asHpPYIOIMXCS Ha UCTIO/Ib30BaHHUH TIO/IOKHUTE/IBHOTO 3¢hpeKTa OT Ha/ludHs B
TeXHO/IOTHYECKOF CXeMe PYAHHKA SIB/IeHHS Cerperaliiy.

KrroueBble c/10Ba: pyaa, KadecTBo, cerperaimsi, COCTaB, PYAHHK, CTaOH/IH3aLIHA.

anﬂ MHHepa/IbHO-ChIPbeBOM 6asbl
OTeYyeCTBEHHOIO TOPHOAOOKIBa-
IOIIero MpOM3BOACTBA [TOC/ACAHUN ABa-
LIaTU/IETHUN TIepUOa  XapaKTepUsyeTcs
VIHTEHCUBHBIM ~ CHMXKEHMeM KayecTBa
MIPOMBIIII/IGHHBIX 3allaCOB OCHOBHbBIX BU-
noB pya. [Ipy s3toM Ha MHOTHX MecTo-
pOXKAeHUAX HaboaaeTcs He TOMbKO
oblllee CHMKEHUE KOHLIGHTPAlMU [10-
MIe3HbIX KOMITOHEHTOB, HO U YBe/aude-
HYe ToKasaTenerl M3MeHUMBOCTU XUMU-
yeckoro coctaBa. OAHOVM W3 T/aBHBIX
MIPUYUH TAKOrO IIO/IOKEHUs SIB/SETCH
MpekpallleHre rocyaapctsom ¢ 1996 r.
(B mpoizioM MacmTabHbIX) paboT T10 Mo-
HMCKY U pasBeslke HOBBIX MeCTOpPOKie-
HUM T0/Ie3HBIX HMCKOIAaeMhBIX, B TO Bpe-
Msi KaK KOMITaHWH-He1pOTob30BaTe!,
B OCHOBHOM, OIPaHHUMBAIOTCS BBITO/-
HEHVeM /IMIllb SKCI/TYaTallMOHHO-Pa3Be-
[OYHBIX PabOoT.

B ycnoBusx yxyalleHHs 3aracoB
MHHepa/ZbHBIX PecypcoB B Heapax,
eCTeCTBEHHO, IMPOUCXOAUT CHUKEHHE
KauecTBa /0OBITOTO PYAHOTO ChIpbs,

4yTo BreYeT 3a COOOM COOTBETCTBYIO-
1iee yBenmmyeHrue o6beMoOB ero M00bIUH,
COTPOBOK/IaeMOe BO3pacCTaHUEeM CO-
MYTCTBYIOLIMX 3KO/IOTMUECKUX W MarTe-
pUaTbHO-(PUHAHCOBBIX  TTOC/ICICTBUM.
CyiiecTBeHHOE MPOTHBOICHUCTBUE 3THM
HeraTMBHBIM (PAKTOpPaM BO3MOKHO ITy-
TeM IOBBIIICHUS KaueCTBa AOOBITHIX PYII
3a cyeT COBEepIIeHCTBOBAHHUsS TexXHOIO-
MM TOPHO-A00bIUHBIX padoT. [Ipu sTom
HbIHE M3BECTHO 0CTAaTOUYHO MHOTO CITO-
COBOB YIpaB/IeHUsi KaueCTBO TMO/Ie3HBIX
HCKOTIaeMbIX B Mpoliecce ux a06buuu [1,
2, 3 u ap.). Bce 31 MeToaBl AeasTCa Ha
TPU TPYIIb: pa3aenvTenbHbie (cernapa-
LIMOHHbIE), CMeCHTe/bHbIe (YCpeaHUTe k-
HO-CTabUAU3alIMOHHBIC) U TTpoUHe.
OmnHako, BO MHOTHX cayuyasix Ha ado-
hPeKTUBHOCTL  CMOCOBOB  YITpaB/IeHUs
KauyeCTBOM TTO/Ie3HBIX MCKOIAEeMbIX OKa-
3bIBAET CYLIECTBEHHOE BAUSIHUE SIB/ICHUE
cerperauvu pyaHoM Macchl (puc. 1),
CYIIHOCTb KOTOPOTO [peaoripeaenser-
ca HamMuueM OOpaTHOM KOppersiOH-
HOM CBfI3N Mexkay KPYIMHOCTBIO KYCKOB
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Puc. 1. Cxema npouecca cerperaudd pYyaHOH MaccChl
a — B wrabene, 6 — B OyHKepe; 1 —30Ha PYAHON Meouu C
BBICOKHM COZIepKaHUeM MeTa/lla; 2 — 30Ha KPYITHOKYCKOBOM
Macchl, cocTosiias U3 6eaHON PY/bl

YcTonurBas — cTaTUCTUYe-
CKasg 3aKOHOMEPHOCTb BBISIB-
/leHa Ha MHOIMX MeCTOPOXK-
[eHUsIX, KOor/la KauyeCTBeHHbIe
roKasaTe/Iu Me/IKUX (PpaKLIHi
MMHEPasIbHOTO ChIPbsl 3HaYU-
Te/IbHO OT/IMYAIOTCH OT COOT-
BETCTBYIOIIMX XapaKTePHUCTHK
B KPYIMHBIX Kaaccax (puc. 2).
Takas curyanus tpebyer HO-
BbIX TMOAXOA0B K (POPMHUPO-
BaHMUIO 1 CTAaOUIU3ALIMU Kaue-
CTBa I10/1e3HOTO UCKOTIaeMOoro
C WCTIO/Ib30BAHHEM OCHOBHBIX

YCpeaHeHunTe/IbHOIro, CMeCH-
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TIOTUYECKOU CXeMbl PYAHUKa

(e} 100 200 300 400 500
Pasmep Kycka pygbl, mm

Puc. 2. 3aBHCHMOCTb coAep:KaHHA HHKe/ls B IOTOKe

rpollecca cerperauvv yxya-
HIaIOTCS CMeCHTe/TbHble CBOM-
CTBa PYAHOM MacChl U BO3HU-
KaloT KoreOaHUsA KadecTBa

600 700

BKpaIl/IeHHbIX pya OT KPYIIHOCTH pa3Mepa KYCKa pyabl

PYAHOM Macchl M codep:KaHHeM B HUX
MetanioB. [lpu aToM mpoucxoaut pas-
fleleHre PYaHOM MacChl B HaBase IO
KPYITHOCTU KYCKOB M KOHLIGHTPALIMU
Mo/Ie3HbIX KOMITOHEHTOB. B pesynbrate
[eVICTBUSL 3TOTO fIB/IEHWS TPaAWLIMOH-
Hble TIPOILIeCcChl CTabW/N3alMK COCTaBa
PYAHOM Macchl Mpu ee MTabeseBaHUU
M OVHKepH3aLMH CYIECTBEHHO YC/I0XK-
HSIIOTCS, UTO TpebyeT pa3spaboTKU HMHBIX
TexXHonoruueckux peiienuii. C apyroit
CTOPOHBI, I'paHy/IOMeTpHUecKasi cerpe-
ralys pyaHOH MacChl CIIOCOOCTBYeT ce-
MapalrOHHBIM TeXHO/IOTUAM.

ViccnenoBanusa mnokasanu, 4to siB/e-
HHe cerperaluy Hauboree XapakTepHo
A5 PYA C OTHOCUTE/IBHO BBICOKOM I/10T-
HOCTBIO U XPYITKOCTBIO PYAHOTO MaTepu-
ana Mo OTHOIIGHHIO K Ooriee BA3KKUM U
7IerKUM BMeEMIAIONIUM TOPHBIM MOPOAaM.
Hasnuuve storo siBneHus BO BKpariZieH-
HBIX pyaax CIIOCOOCTBYET TMOBBIICHHIO
pe3ynbTaTUBHOCTU  YIIpaBIeHUsl Kaue-
CTBOM DYI.
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PYabl, KOTOpPble  CO3AalOT
3HaUUTe/IbHbIEe TPYAHOCTH B MepepaboT-
Ke pybl, YXy/Llas TakKhe TeXHO/Iornye-
CKMe TIOKasaTen ofOorallleHUsl Kak U3-
B/leueHre MeTa/l/IOB, BHIXOA U KaueCTBO
KOHLICHTPATOB, MIPUBOAUT K HEIIO/THOMY
VICTIO/Tb30BAHUIO MUHEPA/IbHOTO ChIPhs 1
CHUKEHUIO 5KOHOMUYECKOM 3hheKTUB-
HOCTH BCEro rOpPHO-MeTa/l/Typruieckoro
KOMII/IeKca. BavsHve Haums rpaHyno-
METPUUYECKOM Cerperalyy B TeXHO/IOTH-
YeCKOM cxeMe pyaHMKa Ha KadecTBa py/a
MOATBEPKAAIOT Pe3y/bTaThl BbIMO/THEH-
HOTO KOPPE/SILIMOHHOTO aHa/lv3a B/MS-
HUSI COAePKaHUs HUKe/sl Y Mear Ha OC-
HOBHbIE TEXHO/IOTMYECKHE pPe3y/IbTaThl
obGorarienus (puc. 3).

CornacHo KpHBBIM, C YMeHblIeHUeM
pasMmepa Kycka pyasl ¢ 600 ao 100 mm
MIPOMCXOANT YBeMdeHUe CoAepxKaHUs
HUKRens B aoOwitort pyae ¢ 0,29 mo
0,6%, uto Breuer 3a coGol yBenvye-
HUe u3B/ledeHus1 B KoHLeHTpaT ¢ 50 mo
80%, T.e. Ha 20% u yBenMueHye BHIXO-
[1a TIPOAYKTa MPOU3BOACTBA B CPE/IHEM C
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KOHUeHTpar, %

y = -4E-05x2 - 0,0318x + 82,923
R?=0,9774

Pasmep Kycka pyasl, mm

6) 15

y = 2E-O5xf - 0,0263x + 13,359 & Ni

-------- Norapudmuueckan (Ni)

R? =0,9664
*. 3
10 k\

NojuHommansHan (Ni)

Bbixop KoHUeHTpTa, %
Pe

y=-4,351In(x) + 31,349
R?=0,9641

o 100 200 300

Puc. 3. 3aBHCHMOCTb H3B/IeYEeHHS HHKe/lA

pasMepa KycKa A00ObITOH pyabl

7 no 11%, T.e. yBenMueHue KoMuecTBa
npoaykimy B 1,5 pa3a.

[lonyyeHHble 3aBUCUMOCTH  T103BO-
AsioT Hauboree OOBEKTHBHO OLIeHWThb
yiep® OT AecTabun3allMy BelleCTBeH-
HOT'O COCTaBa pyabl U, HA0OBOPOT, — 3d-
(PeKTUBHOCTh MEepOIIPUSATHI MO TOBbI-
IEHUIO KauecTBa W CTaOW/IM3alMK CO-
CTaBa OTHOCUTE/IbHO OelHOro PYAHOTO
CBIPbSI C YUETOM SIB/ICHUS Cerperalivu.

OnnuM u3 criocoGOB CYIIeCTBeHHO-
ro TIOBBIIIEHUs COAePKaHUs TMO/1e3HbIX
KOMIIOHEHTOB B I0OBITOM pyzie MpU OT-
paboTKu 6enHBIX PYA C Y4eTOM Ha/lu4iusA
TPaHy/IOMETPUYECKOM  cerperaivyd B
TEXHO/IOTHUYECKOM CXeMe PYAHUKA, KOTO-
past 6/1arornpUsTCTBYET KYCKOBOM COPTH-
POBKa, SIBsETCS CMOCOO IMpPeaKOHIIeHT-

500 600 700

Pasmep Kycka pyabl, Mm

B KOHLUEHTpaT H BbIXOA KOHLUEHTpaTa OT

paLuUy PYAHOM MacChl, BbIIO/THAEMbIN
Ha CTaauyd BedeHWsl TOPHO-A0OBIYHBIX
pabot. Y pyaHrKa MMeroTcs OObeKTUB-
Hble BO3MOXHOCTHM [/ CHHXeHUsA B
npoiiecce A0ObIUHBIX PabOT B IIEPBYIO
oyepenb HU3KOUACTOTHBIX KomeGaHWM!
conmepxkaHusa MetannoB B pyme. Cosep-
IIEHCTBOBaHUE PYAHUYHON  CHUCTEMbl
CTabu/IM3alli KadyeCTBa OTHOCHTebHO
OeHbIX MeaHO-HUKeNeBbIX Py, MO3BO-
auT B 2—-3 pa3a MOoAHATh HbIHEIIHHE M0-
KasaTe/I CTabW/IbHOCTU COCTaBa C Yue-
TOM fIB/IeHUs cerperaluu pyaHONM MacChl
Ha BbIXOZe U3 PYAHHKA M CYLIeCTBEHHO
YAYUIUTb 3ppeKTUBHOCTb PaboThl BCe-
IO KOMII/IeKCa FOpPHO-MeTa/lTypruyecKo-
ro IMPOW3BO/ICTBA, TeM CaMbIM IOBLICUB
TMO/THOTY M3B/IeUeHHs 3aracoB Hep.

CITHCOK /IHTEPATYPbI

1. /lomonocos I'.I". ['opHasi KBanuMeTpus. —
M.: MITVY, 2000.

2. Koxues X.X., /TomoHocoB I'.I. Pyannu-
Hble CHCTEMBl YIIpaB/eHHs KauyeCTBOM MIHe-
panbHoro chipbs. — M.: MITY, 2005.

KOPOTKO OB ABTOPAX

3. /lomoHocoB [I.I. TlpousBoacTBeHHble
MPOLIECChI [TOI3eMHOM Pa3padOTKH PYAHBIX MeC-
TopoxaeHuit. — M.: MITY, 2011.

4. TypteirnHa H.A. O60ocHOBaHNE CHCTEMBI
cTabunnzalmy KadecTBa OeaHbIX MeaHO-HHKe-
neBbix pya. Mouorpadusa. — Hopuasck, Ho-
pyabCKUit nHaycTp. uHet-T, 2012, - 102 c.

/lomoHocoB I'epanba [ eoprieBud — NOKTOP TeXHUYECKUX HaYK, Mpodheccop,
MOoCKOBCKHI1 roCyaapCTBEHHbBINM FOPHBIM YHUBEPCUTeT, e-mail: ud@msmu.ru,
Typreiruta Hartamms AsekcaHAPOBHA — KaHAWAAT TeXHUUECKHX Hayk, AOLIeHT,
e-mail: tyrtiginana@mail.ru, Hopuabckuil MHAYCTpUABHBIN UHCTUTYT.

39



UDC 622.272

SEGREGATION PHENOMENA IN ROCK MASS AND ITS INFLUENCE ON THE FORMATION
OF THE QUALITY OF PRODUCTS OF MINING PRODUCTION
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Turtigina N.A., Candidate of Engineering Sciences, Assistant Professor, e-mail: tyrtiginana@mail.ru,
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For the raw mineral-material base of home mining production the last twenty-year period is characterized
by the intensive decline of quality of industrial supplies of basic types of ores. Thus on many deposits there
is not only a common decline of concentration of useful components but also increase of indexes of change-
ability of chemical composition. The article is written as a result of implementation of researches of quality
of pyaororoka in a mine "Polar". On the basis of calculation data the estimation of the state of technological
changeability of quality of poor copper-nickeliferous ores is executed and educed presence of the phenom-
enon of segregation of ore mass in flowsheet of mine. It is set that the phenomenon of segregation takes
place in many technological processes on mining enterprises and plays a large role at forming and stabilizing
of quality of useful uckoraemoro. Especially the sharpness of problem of this problem increases at working
off poor ores, as objectively between maintenance of useful components in ores and their stable composition
there is cross-correlation connection in the bowels of the earth. One of perspective methods of decision of this
problem is an increase of stability of material composition of relatively poor copper-nickeliferous ores, by per-
fection of the mine system of stabilizing of ore raw material, providing upgrading of given out to the products
of mountain enterprises on the basis of technical decisions of being based on the use of positive effect from a
presence in the flowsheet of mine of the phenomenon of segregation. The got dependences allow most objec-
tively to estimate a damage from destabilization of material composition of ore and, vice versa, is efficiency of
measures on upgrading and stabilizing of composition of relatively poor ore raw material taking into account
the phenomenon of segregation. One of methods of substantial increase of maintenance of useful compo-
nents in the obtained ore at working off poor ores taking into account the presence of grain-size segregation in
the flowsheet of mine, that plays in favour of to cobbed sorting, there is a method of pre-concentration of ore
mass, executable on the stage of conduct of ropHo-a06buHbIX works. A mine have objective possibilities for a
decline in the process of booty works first of all of low-frequency vibrations of maintenance of metals in ore.
Perfection of the mine system of stabilizing of quality of relatively poor copper-nickeliferous ores, will allow in
2.3 time to heave up the present indexes of stability of composition taking into account the phenomenon of
segregation of ore mass on an exit from a mine and substantially to improve efficiency of work of all complex
of production, promoting plenitude of extraction of supplies of bowels of the earth the same.

Key words: ore, quality, segregation, composition, mine, stabilizing.
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