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PA3PABOTKA MATEMATHYECKOH MO/E/TH
3ACOPEHHA KEPAMHYECKHX BAKYYMHDBIX
AHCKOBbBIX ®H/IbTPOB IIPH OBE3BO>KHUBAHHH
?KE/IE3OPY/IHOI'O KOHLIEHTPATA

OrvicaHpl MPHHLIMIBL pa3paboTKH MaTeMaTHYeCKOM MoJe/M IIpoliecca 3acOpeHUs
u/IBTpa NpH pasgeseHHH CYCIIeH3HH 3Ke/le30pYAHOTO KOHLIeHTpaTa ¢ NpHMeHeHHeM
AMCKOBBIX BaKYYMHbIX (puisTpoB. [loapo6HO npeacTaB/eHbl aTaribl pa3paboTKH MO-
Aemd W aHa/M3a AaHHbIX, MO/Y4eHHBIX TMPH BapbHPYeMbIX OlepaTUBHBIX IapaMeTpax
paboTkl IKCIIepuMeHTasbHOM ycTaHoBKH. OnpesesieH BUA Hanbo/Mee HHOPMAaTHBHBIX
3aBHCHMOCTeF, C TOYKH 3peHHs cOopa M Aa/lbHeHIIero aHa/im3a AaHHBIX O IpoLiecce.
Onpesienied o6IME BH/ 3aBUCHMOCTH Be/TMYUHBI COGCTBEHHOIO YAe/IbHOTO COIMPOTHB-
7leHHs (PU/BTPYIOIIEE MTeperopoaKH OT BPeMeHH A/ CYCIIeH3HH U MaTepHasa (pH/IbTpa,
006pa3yIoIIHX CUCTeMY, XapaKTepH3YIoIIYIOC HaOOpPOM YHHUKa/IbHBIX ITapaMeTpOB.

KmoueBble c/10Ba: 3acopeHHe, ke/le30pYAHbIE KOHLIGHTPAT, COMPOTHB/IEHHEe (DU/IBTPA.

ﬂ[lﬂ OLICHKU H3MeHeHUs MpOHULIa-
eMoCTH (QU/IBTPYIOlel Tepero-
POAKM TP pasaerieHru CYCIeH3NH C UC-
IO/1b30BaHKEM BaKyyMHbIX KaIlW/I/IAPHBIX
[VICKOBBIX (PH/IBTPOB Obl/1 MOAEPHUSHUPO-
BaH U BIIepBble ITPHMEHEH MUHU-(PU/IBTD,
MIPUMEHSBILMHICS paHee A7s TpoBeAeHHs
SKCIEePHIMEHTOB B 00/1aCT (PUIBTPALIMU
Npy U36bITOYHOM aaBrneHyu [1]. Takum
obpa3oM, co3gaHHasl 3KCTepHMeHTallb-
Has YCTAHOBKa XapaKTepuayercs Iepe-
PabOTaHHBIM COCTABOM OCHOBHBIX (PYHK-
LIMOHA/IbHEIX CBfI3eM UM paspaboTaHHbIM
«C HY/Isl» COCTABOM AOTIO/THHUTE/TbHBIX CBS-
3el, rae OCHOBHBIMU CBS3SIMU SIB/ISIIOTCSH
OCHOBHBIE Y371l HMCKOBOTO (PU/IBTPA,
a JOTIONHUTENNBHBIMU — MeprdepUiiHoe
obopyaoBaHue, obecreyuBaroliiee Moza-
nepXaHHe HeoOXOAUMBIX IlapaMeTpOB
CHICTEMBbI pasaerieHust CYCIIeH3UH.
COBOKRYIMHBIN aHa/IN3 AaHHBIX, ITO/1Y-
YEeHHBIX TIPY BapbHUPYeMBIX OlepaTHB-
HBIX TlapaMerpax paboThl SKCIepHMeH-
Ta/lbHOM YCTAHOBKH, TIO3BO/IAET C/e/laTh
BLIBOJA O 3HAUMTE/ILHOM B/AWSHUM aH-
HbIX [MapaMeTpoB Ha OOblIMe MoKasaTe/u
3pheKTHBHOCTH TMpollecca OOE3BOKU-
BaHUs  Ke/e30PYAHbIX  KOHLIGHTPATOB.
CrieactBrieM IaHHOTO BBIBOJA U YC/IOBHIM

VHEPTHOCTU W KPYIMHOMACIITaOHOCTH
TPOLIECCOB TOITOTOBKU ChIPbs METa/IIyp-
TMYECKOTo Tepe/esa K I/1aBKe sB/sgercs
9KOHOMHUYECKH O0OOCHOBaHHass HeobXo-
AMMOCTB NoaGOPa OIepPaTHBHbBIX MMapame-
TPOB MM UCIIO/IB30BAHUU CIIeLIHa/IbHBIX
YCTAHOBOK, O6eCreunBalolMx Moaodve
HCTIO/Ib3YeMbIX TIPH pasaesieHuH rapame-
TpoB [2]. A UMeHHO, paspexeHHe B KO/l
NeKTOpHOM Tpybe, nepernaza AaBAeHus Ha
HUABTPOBA/ILHOM Tleperopoake, cobmo-
[leHrie PeXXMMOB PaboThl U 3TarloB TeXHO-
NTOTUYECKOTO LMK/a PUIBTPALIMN, TO/MIIN-
Ha obpasyiollierocs Ha I/iaCTMHE Ocazka.

B npotiecce mpeo6Gpa3oBaHuil CTPYK-
TYPHOM CcXeMbl 060PYAOBaHUS YaanoCTh
[OCTHUTHYTh TAKOM CTPYKTYPhI TEXHO/TO-
TMYeCKHX CBA3eH, MPH KOTOPOM BO3MOXK-
HO BapbUPOBaHWE BbIllICTIEPEUUC/ICH-
HBIX OCHOBHBIX [TapaMeTpPOB YCTAaHOBKU
M OTC/eXVBaHHWe peakLHH CHCTeMBl,
BhIpazkalollierics B M3MeHeHHWH Ko/rue-
CTBEHHbBIX M KaueCTBeHHBIX [oKasaTtesner
ro/1y4aeMoro ocazka U ou/asTpara.

B xome skcrepuMeHTOB ObI/I0 BhISAB-
7IeHO, YTO Hauboriee MoMHYIo UHOopMa-
LIMIO O MpoLiecce pas/aeneHus CYCreH3uU
HeceT B cebe 3aBUCHMOCTb KYMY/ISTHB-
HOV Macchl ou/bTpaTa M ocadka B 3a-
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BHCHUMOCTH OT BpPeMeHHU 3KCIIepPHMEHTa,
O3BO/IAOMAN [TOYUHUTh HEOOXOAUMYIO
MH(OPMALIMIO Ha CcTaauu OOpPabOTKU
[NAHHBIX 3KCIIepruMeHTa [3].

B pesynsrate 06pabOTKH  AaHHBIX
3KCTIeprMeHTa IO pasaesieHUIo CYCrieH-
3um 2KPK, He conepxkaiert ¢paoTalmoH-
HBIX peareHToB Obl/1a MTo/1IyYeHa OropHast
3aBUCHUMOCTb  T[IPOHMLIAEMOCTU  (PU/b-
TpVIOLer KepaMUYeCKON Ieperopoaku
OT BpPEMEHM C YUETOM XapaKTepPUCTHK
CYCIIEH3UM M BHIOpAHHBIX MapaMeTpPOB
dunsrpa. Beina BeiBeneHa MaTemaTHhue-
CKasl Mofe/nb Tpoliecca, MO3BO/sOINIas]
MMPOrHO3UPOBaTh 3¢pPEeKTUBHOCTL pabo-
Thl PU/IBTPA, a TaKXKe MaclTabUpoBaTh
[IO/IyUeHHble Pe3y/bTaThl Ha (PYHKLIHMO-
HHUPOBaHHE MPOMBILIZICEHHBIX YCTaHOBOK
C Y4eToM H3MepeHHBIX MapaMeTpoB CY-
criedsuu. [lonyyeHHasi sKCIIOHEHLIMA/Ib-
Hasl 3aBHCHMOCTb T[103BO/ISIeT OLICHHTh
AMUTeNbHOCTh  3pPEKTHUBHONM PaboThl
duisTpa 40 MOMEHTa CHHXKEHMsS ero
[MPOU3BOAUTE/IBHOCTH /10 MHHUMA/TbHO
OOIYCTUMOTO 3HAYeHHsl, Koraa TIOAro-
TOBKa ChIPbsl K Aa/IbHEHIIeMy MeTa/iyp-
TMUeCKOMY Tlepeneny CTaHOBHUTCH 3KO-
HOMMUECKU HEeBBLITOAHOM C TOUKH 3PeHUs
SKCII/IYaTaLIMOHHBIX 3aTpaT Ha MpoBeae-
Hye ob6e3BoxuBaHua nysisl 2KPK [4].

C yueroMm crielidyKU HCCIea0Ba-
HHsl, 3aK/II0Yalolleicss B Ollpeae/ieHUH
BWSAHUSA COJEPKAIINXCH B CYCIeH3UU
IpyMeceit Ha Matepuran pusTpa, 6o71b-
oe 3HaueHue KMesla OlleHKa H3MeHe-
HUS  COMNpPOTUB/ICHUS  (PUIBTPYIOLIEH
[eperopoaky B YC/IOBUSAX HEU3MEeHHBIX
rapaMeTpoB IMpoliecca U CBOWCTB CY-
criensun. [lpu npeo6pasoBadnu 0606-
IIEHHOTO YpaBHEHUs (PUIBTPOBAHUS /151
HeIIpepbIBHOTO Ipoliecca ¢ NOCTOSHHOM
PAsHOCTBIO [aB/IeHHs Ha [1eperopoxe
OTHOCHUTE/IBHO ee COMNPOTHB/ICHUS Oblia
BhiBe/IeHa 3aBUMCHMMOCTb, MO3BO/SIOIIAS
OLIGHUTb BEe/MMUMHY THUAPABINUYECKOrO
COMNPOTUB/IEHUS PUIBTPA.

R - At fAP  V,ac "
wV,  2A
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rae R — corpotysieHye usTpyomes
reperopoaku (M1), A — nzomaab punb-
Tpauuu (M%), t_ — BpeMs LMKIa (OU/Ib-
Tpaumu (c), AP — pasHoCTb naB/1eHHH Ha
neperopoake ([1a), p — anHaMHueckas
BA3KOCTb xkUAKoCTH ([Ta ¢), V. — obbem
dunkTpaTa 3a LUK uasTpauvu (M3),
o — ydenbHOe COMPOTHB/CHWE Ocal-
Ka (M/Kr), ¢ — Macca CYXOro oOcaka,
MO/IYYaeMoro Ipy TPOXOXKASGHUM 4Ye-
pe3 pUALTpYIoLIyIO Teperopoaky 1 m3
dunsrpata (kr/m3), f — crenensb norpy-
KeHust PUIBTPa B NyrbIly (-).

Ha ocHoBe YpaBHenus 1 v akcriepu-
MEHTa/IbHBIX AaHHBIX O MMPOHHLIAEMOCTH
Obl/la BbIBeZIeHa 3aBHCUMOCTDb Be/TNUMHbBI
COOCTBEHHOIO  Y/IE/IBHOTO  COMPOTUB-
neHusi PUALTPYIONICH MEePeropoaku OT
BpeMeH! pas/efieHus, XapaKTepHCTUK
CYCTIeH3MM U TlapaMeTpoB (PUALTPA,
B o0llIeM BHze NpeAcTaB/eHa HUXKe:

R =R, e (2)

rae R, — XapakTepuCTMKa MaTepuasa
dunstpa (M), a — mapamerp, OMUCHIBa-
IOLIMI CUCTeMY pasaesieHus (-), T — Mpo-
[OMKUTE/TLHOCTh (PU/BTPOBaHuUs (C).
TakuM oO6pasoMm, o6GoOlIeHHas Ma-
TeMaTUyecKas Mozernb Ipoliecca Ipes-
craBasieT coOOM COBOKYITHOCTb YpaB-
HEHUsl CKOPOCTH (DUABTPOBAHUS U 3a-
BHCHMOCTU Y/Ie/bHOrO COMPOTHB/ICHUS
Meperopoaku OT BpeMeHH, KoTopast To-
cre npyBeaeHus K eaMHOMY audpeper-
LIMa/IbHOMY YPaBHEHHIO MMeeT BU/I:

dv K

I - R o
2 0
Ve 3)

rae R, — XapakTepuCTMKa MaTepHasa
durnsrpa (M/M?),

Vcnonb3oBaHWe AaHHONM Mozdenu To-
3BOMIAET CO34aTh /eTaZlbHOE OITMCaHUe
Trpoliecca pasaesieHus MPU YCIOBUU M-
MMPUYECKOTO Ollpesie/leHHs MapaMerpa
a, KoHcTaHThl K M M3BeCTHOro Hauallb-
HOTO TMAPAB/INYECKOrO COMPOTHB/ICHHS
neperoponku R.
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DEVELOPMENT OF FOULING MODEL FOR IRON ORE FILTRATION

BY VACUUM DISC FILTERS

Volovikov A.Yu., Graduate Student, e-mail: volovikovartem@mail.ru,
Sharikov Yu.V., Doctor of Technical Sciences, Professor, e-mail: yvshar@mail.ru,
National Mineral Resource University «University of Mines».

The article describes principles of mathematical modeling of filter clogging during separation of iron ore

concentrate using disc vacuum filters. The modeling stages and the analysis of data obtained with varied op-
erating parameters of the experimental plant are specified. The type of relationships to be most informative
from the viewpoint of data acquisition and processing is defined. The general form of the relation between the
filter membrane background resistivity and the time is determined for the suspension and the filter material
that arrange a system characterized by a set of the unique parameters.

Key words: iron ore, filter fouling, medium resistance
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