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NMPUMEHEHUE TAXENOCPEAHbIX TMAPOLUKITOHOB
AnA OBOrALLEHUA YA

TspkemocpeaHbie TUAPOIMKIOHBI JUTSI 00OTAICHHS YISl IPUMEHSIOTCS Ha yTJie-
oboratutenpHbIX (padpukax CIIA, BenmukoOpuranuu, @panruu, ['omrananm, benb-
ruu, ABctpanuu, Kananel, Maauu, Poccun u npyrux crpas. ['MmapouUKIOHbI IPUMeE-
HSIOTCS TIPU OOOTAIICHWH MEJTKUX M CPEIHUX KIACCOB YISl PA3IMYHOM 000TaTHMO-
CTU (B OCHOBHOM TPYJHOHW W OUYEHb TPYAHOI), UCHOJIB3YEMOTO /Jii KOKCOBAaHUS U
SHEPreTUYECKUX Iieiei; 000oraleHu MEJIKMX U CPEAHUX KIJIACCOB aHTpaIUTa; mepe-
o0oramieHr IpOMIPOAYKTa OTCAIOYHBIX MAIlIMH MEJIKOTO MAaIlIMHHOTO Kiacca; Te-
peoboramieHnu ApoOJIICHOr0 MPOMIPOYKTa MOCIE OTCAIOYHBIX MAIUH U TAKEIO-
CPEIHBIX CElapaToOpoOB KPYIMHOTO MAIIMHHOIO KJacca; 00OTalleHun yIriisl U aHTpalu-
Ta MO HU3KUM IUIOTHOCTSIM JJIS TTOJTYYEHUS Mal030JIbHOTO KOHIIEHTpaTa; BhIICICHUN
MaJIOCEPHUCTOTO KOHIIGHTpaTa M3 MEJTKHUX KIACCOB CEPHUCTHIX YIJIEH; 0OOTraleHnn
YrOJIBHOTO IITaMa KakK B OTACIBHOM OIepaluu, TaKk U B KOMIUIEKCE ¢ 000TaTUTEb-
HBIMU THIPOIMKIOHAMHU U KOHLUEHTPAMOHHBIMH CTOJIAMHU.

B TsoxenocpenHbIX THIAPOLUMKIOHAX MOXKHO oOoramarh Yrojib W aHTPAIUT B
IIUPOKOM JHara3oHe KPpymHOCTH. BepxHuil mpenen KpymnHOCTU AJisi KpyImHOTa0apuT-
HBIX THAPOUUKIOHOB (aumamerpoM g0 700 mMm) moxetr npocturath 30 40 u maxe
50 MM, oHako 4aiie Bcero oH coctasisier 10, 30 u 40 mm.

HwxHuil npenen KpymHOCTH TpaauiimoHHO npuHuMaercs paBHbiM 0,6 (0,5) mwm.
[TpuamHOM BEIOOpA HIDKHETO Ipeeia KpynHocTH MarmuHHoro kimacca 0,6 (0,5) M sB-
JSIETCS. ONTUMATBHBIN pa3Mep IIeNel MIMaIbTOBBIX CUT BUOPAIIMOHHBIX TPOXOTOB, HA
KOTOPBIX TPOM3BOATCS OTEpAIMK JISNIIaMaIiy YIS Tiepes] o0oraimeHueM, a TakKe
MIPOMBIBKH ¥ 00€3BOKMBaHUS IPOAYKTOB. [IpiMeHeHre Ha BHOpAIMOHHBIX TPOXOTaxX
MNAJIBTOBBIX CUT C MEHBIIUM pPAa3MEPOM IIeNiel MPUBOAUT K PE3KOMY CHMXKEHHIO
yJIeTbHOM MPOU3BOAUTEIHLHOCTH U YXYIIIEHUIO 3 (PEKTUBHOCTH KI1acCU(DUKAITIH.

B 3aBucumMocTtu oT 000raTUMOCTH yriisi U TpeOOoBaHUN MOTpeOUTENeH K KayecT-
BY MPOJYKTOB, O0OTAIl[EHUE B TSAKEIOCPEAHBIX THAPOLUUKIOHAX MOXKET OBITH OJTHO-
CTaAUMHBIM (pa3/ielIcHUE Ha J1Ba MPOAYKTA) U ABYXCTAIUWHBIM (pa3felecHue Ha TPU
npojiykTa). B mocneaneM citydae MCMOIB3YIOTCS 1B TTOCJIEIOBATEILHO YCTAaHOBJICH-
HBIX TUAPOLUKIOHA U CYCTIEH3HS IBYX TJIOTHOCTEN

TexHomoruueckue cxembl HOBBIX (DaOpUK, BBEJICHHBIX B MOCIEAHUE TOJBI B IKC-
myatanuio B CIIA, Kanane, Poccun, YkpanHe u B Ipyrux cTpaHax, a TaK)Ke Haxo-
JSUIUXCSl B CTAJIUU CTPOUTENBCTBA U MPOEKTUPOBAHUSA, UCIIOJIB3YIOT B OCHOBHOM Tsi-
KeJIoCpeTHoe 00opymoBaHuE (CemapaTopbl W THUAPOIMKIOHBI), OOECIeUnBaIOIIEe
HauOoJIbIlIee U3BJICYCHUE YTOJBbHBIX (pakiMii B MPOIYKTHI OOOTAIlEHUs MPU HE3HA-
YUTEJBHBIX KOJIEOAHUSIX KauyecTBa TOBAPHOU npoaykiuu [1].
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CoBpeMeHHasi TEXHOJIOTHsI 00OTalleHUs YIiiel B TAKEIOCPEAHBIX THIPOIUKIIO-
Hax MOET OCYILECTBIISITHCS ABYMsI CITIOCOOaMU: ¢ JienuiaMaliueit yris u 6e3 Hee.

[Tepexon k 006OTaIIEHUIO B TSXKEIOCPEIHBIX THIPOIIMKIOHAX HEACIIaMUPOBaH-
HOTO YIJISI TIO3BOJISIET TMOJIHOCTBHIO MPEKPATUTh OOOTalleHue IulaMa IO OTICIBHON
TEXHOJIOTUYECKOM CXeME WM PE3KO COKPaTUTh O0BEM IUIaMa, MOCTYMAIOIIEro Ha
camocTosiTebHOe oboramenue. OgHAKO MPUMEHEHHWE TEXHOJOTHU 00OTaIieHus: He-
KJIaCCU(UITMPOBAHHOTO YISl HE OTBEYACT MPUHIUTIAM OAHO()YHKIIMOHAIBHOCTH Tpa-
BUTALIMOHHBIX aIMapaToB (K KOTOPBIM OTHOCSITCS TSDKEIIOCPEAHbIE TMIPOLMKIOHBI),
YTO CHMKACT KaYECTBEHHBIC MOKA3aTeN UX pabdOTHI 32 CUET B3aMMOICHCTBHS ABYX
pa3eNUTENbHBIX TPU3HAKOB: KPYIMTHOCTH U IJIOTHOCTH.

UccnenoBanusamu Kupnapckoro A.C. [2-3] yCTaHOBJIEHO, UTO Y€M IO MEHBIIIE-
My KOJUYECTBY pa3IeIUTEIbHBIX TPU3HAKOB MPOMCXOAUT 00OTallleHNEe MaTepraia B
OJIHOM arnapare, TeM BbIIIE MOKa3aTenu oboramienus. Tak kak (QyHKIUS HOpMaib-
HOTO paclpe/ielieHHs], KaK WHTErpajl IJIOTHOCTU HOPMAJIBHOTO pacCIpe/esieHUs], C
YBEJIMYEHUEM KOJIMYECTBA MEPEMEHHBIX (pa3Ae/IUTENbHbBIX MPU3HAKOB) CTAHOBHUTHCS
MEHEE OCTPOBEPIIUHHON, TO €€ ACUMMETPHS, KaK CJIEJACTBUE ITOTO CMEIIEHUS [0 OCH
abcIuce, o3Ha4aeT HapyIICHUE TEXHOJOTUYECKOTO PaBHOBECHUS U YXY/IICHHUE MOKa-
3aTeliel cermapanuoHHoro mpomecca [4]. [l ucnonp3oBaHus 0HOPYHKIIHOHATBHO-
CTHU Mpu 00OTaIICHUH 3EPHUCTBIX MATEPHUAIIOB IE€JIE€CO00PA3HO €0 pa3aeiuTh Ha y3-
KM€ MAalIMHHBIE KJIACChl, YTO MUHHUMM3UPYET BIHUSHUE KPYIMHOCTH Marepuana Ipu
pasziefieHuy ero no IuioTHOcTu. [locienHee BO3MOXKHO MPU MPUMEHEHUU MOKPOTO
croco0a MOoArOTOBKM MAIIMHHBIX KJIACCOB M MX 00ECIUTaMIIMBaHUH.

Texnomorust oboramieHusi HEIEIUIAMUPOBAHHOTO YTJISi OCHOBBIBAETCSl Ha CIIe-
JYIOIIUX TOJIOKEHUSIX, YCTAHOBJIEHHBIX B MPOLIECCE IKCIUTYyaTAlUU TSHKEIIOCPEIHBIX
TUAPOIUKIIOHOB:

¢ (bakTHUYECKMI HIKHHH TIpeie] KPYIMHOCTH d()PEKTUBHO 000TanaeMoro yris
coctaBmsteT 0,15(0,2) mm;

® [10Ka3aTeIM pa3/eNieHHs caMbIX MeJIKUX KiaccoB (1o 0,15-0,2 mm) 3aBUCAT OT
BEpPXHEro Mpejena KPYMHOCTH MAIIMHHOTO Kjlacca, B COCTaB KOTOPOTO OHU BXOJST.
OTU mokazaTenau TeM Jydllle, YeM HUKe BEpXHUU npenen kpynHoctu. Hanpumep, B
cocTaBe kiacca 0-6 MM Melkue 3epHa oborarmarrcs 6osee 3hPeKTHBHO, YeM Kiracca
0-38 M. DddexTuBHOCTH OOOTaAIICHHS MHUPOKOKIACCU(DUIIMPOBAHHOTO YIJII HUXKE,
geM 3¢ (HEKTUBHOCTH 000TAICHUS Y3KHX KIIACCOB KPYITHOCTH;

® C YMEHBLIEHUEM JIMaMETPa TAKEIOCPETHOTO THAPOIUKIOHA U C MOBBIIICHH-
€M Haropa MyJibIbl Ha €ro BXoJie 3PpPeKTUBHOCTh 000TAIICHHUS CaMbIX MEIKUX KJIac-
COB BO3pAacCTaeT;

® IS KOXIOTO y3KOTO Kjacca KPYIMHOCTH, 000TamaeMoro B COCTaBe MaIlTuHHO-
ro Kjacca, XapakTepHa HHAUBUAYaJbHas TUIOTHOCTh pa3/eieHus, KOTOpas BbIIIE, KO-
r/1a KPYITHOCTh Y3KOT'O Kjlacca MEHBIIIE.

Ecnu npu oborameHny neniaMupoOBaHHOTO YIJIS UCIIOJIB3YETCSl, B OCHOBHOM,
oO1rast pereHepansi CyCleH31H, TO B CiIydae 0OOTaleHHs B TSDKEIOCPEIHBIX THIPO-
[UKJIOHAX HEACNLIAMHUPOBAHHOTO YIJisl, IPUMEHSETCS TOJBKO pa3jielibHas pereHepa-
1US CYCIICH3UHU.

PaznenbHas perenepaiius pa30aBIeHHOM CYCIIEH3UU 3aKII0YaeTcsi B 00paboTke
B CIICLIMAJIBHBIX MAarHUTHBIX CEMapaTopax OTIEIbHBIX IMOTOKOB IMOCIE MPOMBIBKH Ha
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rpoxXoTax KakJoro M3 MpOAyKTOB oOoramieHus. [IpomMbiBHas BoJa COJAEPKUT ILIaM,
M0 Ka4eCTBY COOTBETCTBYIOIIMH MAaHHOMY MPOIYKTy obOoramienus. Kpome toro,
HEW MPHUCOETUHSIETCS YaCTh KOHIICHTPUPOBAHHOW CYCIIEH3UHU, OTACIEHHOW OT COOT-
BETCTBYIOIIETO NPOAYKTA HAa MEPBOM ydacTke rpoxota. [lo Takoil TexHonoruu Ha pe-
TeHEepaIMio HaIpaBisieTcsl 0OJIbIe KOHIICHTPUPOBAHHON CYCIIEH3HMH, Ye€M IO TEXHO-
JOTUM OOOTaIlleHUs JeNUIaMUPOBAHHOTO YIuisi. Ha MarHUTHBIX cemaparopax Huiam
BBIJICJISIETCS. CO CIMBOM M OTXOJIaMH B Kauye€CTBE HEMAarHUTHOTO npoxaykra. IloTok
nulamMa OIMPEJEJIEHHOTO KadyecTBa HaIpaBJIsieTCS HAa OTIEIbHBIE AYrOBBIE TPOXOTHI,
TUAPOIMKIIOHE U JPYTrue KiIacCU(UIMPYIONIUE YCTPONCTBA, TNI€ MPOUCXOAUT €ro
pasnenenue no rpanuaaomMy 3epHy 0,15 (0,2) Mm. B pesynbraTe oborameHus Bbije-
JgeTcss mpoayKThl KpynHocThio >0,15 (0,2) MM, nmpuca)kuBaemMble K COOTBETCTBYIO-
UM NPOAYKTaM (IIoTanuu, U TUIOXO OOOTAIEHHBIM TOHKUH MUIaM KpPYIHO-
ctr10<0,15 (0,2) MM, ABJISIFOLTUICS TUTaHUEM (PIIOTAIIUH.

JI7ist OOBIYHOM TEXHOJIOTHMHM B MEJIKOM MAIlIMHHOM KJIacce, MOCTYMAloeM B Ts-
KEJIIOCPETHBIE THIPOIUKIIOHBI, IOMYCKAETCS CPABHUTEILHO HEOOJBIIIOE COAEpKaHNe
nuiaMa KpynHoctbio < 0,6 MM — mopsiika 5%. COOTBETCTBEHHO BBIXOJ MPOTYKTOB
pasnenbHOl pereHepaluy B 001IeM 0ajaHce TPOyKTOB 000TaIleHUsT HeOOBIITOM.

Hckirouenune onepanuy MOKpOH JIelIaMallii U 1ojJjaya HeJeIUIaMUPOBAHHOTO
yIJsi Ha 00OTalieHue B TSHKEIOCPETHBIX THIPOLUKIOHAX B CYXOM BHJI€ MPUBOJIAT K
yBEIMYECHUIO cojepxkanus B HeM kiacca 0-0,6 mm 1o 25-30%. [Ipu sTom Tpebyercs
CYLIECTBEHHOE pacliupeHue (poHTa pas/elNbHONW pereHepalud U COOTBETCTBEHHO
BO3pacTaeT BbIXOJ] O0OTalleHHOT O IIIaMa.

TexHonoruueckas cxema 0JIHOCTaANAIBLHOIO 000TalleHHs] HEIeUIaMUPOBAHHOTO
YISl B TSOKEIOCPEAHBIX THAPOIMKIOHAX C YIPOIIEHHON BOJHO-IIUIAMOBON CHCTEMOM,
npuMeHsieMoi Ha gabpuke "Annaneunan [Tokaxonrac" (CLLIA), npuBenena Ha puc. 1.

Cyxoii yroiab KpymHOcThio 0-38 MM TofaeTcsi ¢ paboueil MOBEPXHOCTH B JBYX-
MPOJTYKTOBBIN TsDKEIOCPEIHbIN THAPOIMKIOH 1. IIpoaykTel oborameHus (KOHIICH-
TpaT W OTXOMABI) KaXIBIA MO OTAEIBHON cXeMe 00pabaThIBAIOTCS IOCIIEIOBATEILHO
Ha JyroBOM 2 U BHOparmoHHOM TpoxoTe 3. Ha myroBom rpoxoTe u epBoM (110 XOmy
JBWKCHHS YTIIA) y4acTHe BUOPAIMOHHOTO TPOXOTa OTHAEISAETCS KOHIUIMOHHAS CyC-
MEH3UsI, Ha BTOPOM YYacTKE BHOPAIMOHHOTO T'POXOTa MaTepuai IMOCIEeI0BATEIHHO
MIPOMBIBAETCSI OOOPOTHOM M CBEXKEW TEXHUUYECKON BOJIOM.

[To cBoel cTpyKType 3Ta 4aCcTh TEXHOJIOTHYECKON CXEMbl HUYEM HE OTINYACTCS
OT CTaHJAPTHOM CXEMBbI TsKeJIocpeaHoro oboramnienus. OTauune TEXHOJIOTUHU I1y0o-
KOTro 00OralieHus 1Mo KpyrnmHOCTH 3aKJII0YaeTCsl B MOCIEAYIOIIeH cxeme pasaenbHOn
pereHepaIyu CyCIIeH3u! U CUCTeMe 00pabOTKH ITUTAMOBBIX IIPOTYKTOB 00OTAIICHUSI.
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Puc. 1. TexHomoruueckas cxema oqHOCTaAHAILHOTO 06OFaIJ_ICHI/ISI HEACTIIaMHUPOBAHHOI'O
Y B TSDKCJIOCPCAHBIX THAPOLIMKIIOHAX C prOH.ICHHOﬁ BOJIHO-IIIAMOBOM CHCTEMOM

Paz6aBnenHas cycreH3us U3-1oJi FPOXOTOB KOHIIEHTpATa C YacThi0 KOHIUIMOH-
HOM CyCIIEH3MHM MOJAeTCsl Ha MarHUTHbIE cenapartopsl 4. JIByxcraganbHas o0padoTka
Ha MarHUTHBIX cemnaparopax oOecreunBaeT 3((EKTUBHOE OTAENEHUE MarHUTHOU
(dpakuuu OT HEMarHUTHOM, BBIJENISIEMON CO CIMBOM M OTXOJaMu cemnapaTopoB. Ha
JBYX IOCJIEIOBATEIIbHO YCTAHOBJIEHHBIX AYTOBBIX IPOXOTaxX 5 OOOramieHHbIN uiamM
knaccuuuupyercs no kpynaocta 0,15 mm. KpynHo3zepHuctsiii xopoiio oboraiieH-
b1t Marepuan (0,15-0,6 MM) 00e3BoKHBaeTcs B (GUIbTpYIOMECH IeHTpudyre 6 u
oObenuHsAeTCS Ha cOOpHOM KOHBeliepe 7 ¢ Oonee KpymHBIM KoHIEHTpatoM (,6-38
MM, Takke 00e3BOKCHHBIM B (puibTpyromieii neaTpudyre 8. Ilnoxo oborameHHBIH
TOHKHI 11aM KpynHocThio 0-0,15 MM HanpaisieTcsi B pailalibHbIA CTYCTUTEND 9.

Paz6aBnenHas cycrneHsus u3-1oJi rpOXOTOB OTXOJ0B BMECTE C YaCThIO KOHIICH-
TPUPOBAHHOM CYCHEH3UHM IOCTYMAeT Ha CBOIO TPYIIY MarHUTHBIX CENapaTopoB.
[lynbra ¢ HEeMarHuTHOM (pakiert (30JabHbIN 1U1aM) KpynHocThio 0-0,6 MM He Kiac-
cupuIUpyeTcs, a MOCTYNAET HEMOCPEACTBEHHO B pajuaibHbI crycTutesnb. CryieH-
HBIM IPOJYKT U3 CTYCTUTEIs cOpachlBaeTCs B HAPYKHBIN HUTaMOHaKonuTenb 10 wunu
¢unbTpyercs Ha BakyyM-¢punbsTpe 11, a 3aTem nogaercst Ha cOOpHBIN KOHBEHEp OTXO-
10B 12 nnM, ecinu ero 30JbHOCTh COOTBETCTBYET HOPMATUBY, JOOABISAETCS K KOHIICH-
Tpary.

B pesynbpraTe aHanu3a ONMUMCAHHOW BBIIIE TEXHOJOTHUU CIEAYET OTMETUTh, YTO
HEICIUIaMUPOBAHHBIN YroJib MOXET 00OramaThCcsi B CTaHAAPTHBIX TSHKEIOCPETHBIX
THJIPOLMKIIOHAX MPU JI0O0M JOCTYIHOM JAAHHOMY THIIOpa3Mepy ammapara BEpXHEM
npenese KpynmHOoCTH MamuHHOro kiacca (1o 40 win 50 mm); oboraiieHue npou3Bo-
JIUTCSL B OJHY CTaJWIO0 MPU OOBIYHBIX MapaMeTpax pekrMa padoThl T'MIIPOLUKIIOHA;
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pasnenbHas pereHepalus CyCleH3uu KOHLEHTPAaTa U OTXOJ0B IPH JIBYXCTaIualbHON
00paboTKe B MarHMTHBIX cemapaTopax oOecneunBaeT 3(QQPEKTUBHOE BbIICICHUE
[iaMa ¥ CTabMIM3UPYeT YPOBEHb 3aCOpeHMs pabouell CyCleH3uH IIaMOM; KJIacCH-
(dbuKaIus Ha TYTOBBIX TPOXOTax ¢ pazMepom menu 0,35 MM TBepaoi (ha3bl MPOMBIB-
HBIX BOJI (CIMBA M OTXOJIOB MAarHUTHBIX CEMapaToOpOB) JIMHUH KOHIIEHTPATA MPOXOIUT
3¢ PEeKTUBHO, TIPH 3TOM KadyeCTBO HAJPEIICTHOTO MpoaykTa KpymHocThio 0,15(0,2) -
0,6 MM TyTOBBIX TPOXOTOB MO3BOJISIET IPUCOSAUHSITH €T0 K OCHOBHOMY KOHIICHTPATY
habpukmn.

Takast TexHomOTHsA OOEceYnBaeT 00OTANIEHUE B TSKEIOCPETHBIX THIAPOITUKIIO-
Hax yriist 7o kpynHoctu 0,1 (0,2) MM, TO3BOJISIET CYIIECTBEHHO YIPOCTUTH CXEMY IIe-
nu anmapatoB GpaOpuKH, CHU3UTH KOJWYECTBO €AMHHI] 000PYAOBAHHS U YMEHBITUTH
MIPOU3BOJICTBEHHBIC 3aTPATHI.

OpmHako TEXHOJOTHS O0OTAIICHHs HEJACIIIAMHPOBAHHOTO YTIIS MO CPaBHEHUIO
CO CTaHIAPTHOW TEXHOJOTHEH OOOTalleHHs ACIIIAMHUPOBAHHOTO WMEET Psi HEHoC-
TaTKOB:

® TPYAHOCTh CTAOWJIM3AIMH TUIOTHOCTH CYCIICH3MHM M3-3a 3HAYUTEIHHO OO0JIb-
1iero o0bemMa KOHLEHTPUPOBAHHOM CYCIIEH3UH, BBIBOJUMON HA pETeHEPALINIO;

e (oJee MHUPOKUHN TUANa30H Pa3IMyus MTIOTHOCTEH pa3IeneHus y3KUX KIIacCOB
yIJIsl, 4TO OTpaskaercss Ha oOuieil 3ppexTuBHOCTH oOoramenus. PasHuia B mioTHO-
CTSIX paslieleHHs y3KHUX KJIACCOB XapaKTepHa M JJIsl TEXHOJOTMU OOOTalIeHUs Aell-
JAMUPOBAHHOTO YISl MPH HIMPOKUX Mpenesax KPYMHOCTH MAIIMHHOTO Kiacca, OA-
HAaKO B NEPBOM CIy4yae 3aMETHO IOBBIIIAETCS 30JbHOCTh HAaMOOJee MENKHX 3epeH
KOHIIEHTpaTa (0COOEHHO MpU 000TAIEHUH B THIPOLMKIOHAX OOJIBIIOrO AUAMETPA).

Jlis monmyueHusi O6osiee BBICOKMX KayeCTBEHHO-KOJIMUYECTBEHHBIX MOKa3aTenen
o0OTaIEeHNs] CYXOTO YIJIA B TSDKETOCPEAHBIX THAPOIMKIOHAX MPUMEHSIETCS TEXHO-
JIOTHYECKasi CXeMa JBYXCTaIUaIbHOTO OOOTAIIECHUS HEACIIIAMHPOBAHHOTO YTJIA,
TIpuBeIeHHAas Ha puc. 2, (bhabpuka "Teprpe", benbrus).
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Puc. 2. TexHomornueckas cxema ABYXCTaaaJIbHOT'O O60FaH_IGHI/IH
HEACHIIIAaMUPOBAHHOT'O YIJIA B TSXKCJIOCPCAHBIX TMAPOIUKIIOHAX

TexHoMOrMUeCKas cxema MpeaycMaTpUBacT MOCTYIUICHHE HECIIIaMUPOBaHHO-
T'0 UCXOJTHOTO YIJIsl B CMECUTENb 1, KyJa HacocoM U3 cOOpHUKa 2 mojaercs padodas
CyCHeH3Usl 3aJJaHHOM TUIOTHOCTH. M30BITOK CYCIEH3UU BO3BpAIACTCS U3 CMECHUTENS
B cOopHUK. TakuM 00pa3oM, EMKOCTh 2 CIYKUT COOPHUKOM IMPKYISIITUOHHON CyC-
neH3un. BepxHuil npenen KpymHOCTH 000raniaeMoro yriis MPUHUMAETCS OOBITHBIM
IUTSL TSKEJNOCPEAHBIX THAPOUMUKIOHOB, T. €. 9,5 unn 25 mMm. IlockosibKy yroib He
MoJIBepraeTcs JeluiaMaliui, HIKHAN TIpe/ien KpymHOCTH cocTaBisieT 0 MM.

W3 cmecuTens yrosb ¢ CycrieH3uen MoJ THAPOCTATHYECKUM HAIIOPOM IMOAAETCS
B CTaHIAPTHBIN TSDKEJIOCPEAHBINA THAPOIMKIIOH 3, T/Ie MPOUCXOANUT Pa3ACICHUE YIS
IO IMJIOTHOCTH Ha KOHIIEHTPAT U OTXOJBI.

Oba KOHEYHBIX MPOIYKTa BMECTE C OMPEIEICHHBIM KOJIWYECTBOM IIaMa o0pa-
0aTBIBAIOTCS KaXIBIH IMOCIICIOBATEIIBHO HA JYTOBBIX TPOXOTax 4 M BUOPAIMOHHBIX
rpoxotax 5. Cuta IyroBoro u BUOPAIIMOHHOTO TPOXOTOB — MITMAIBTOBBIE C Pa3MEPOM
menu 0,6 MMm.

PaGouas cycnieH3us, oTaeneHHas Ha JYyrOBBIX TPOXOTaX M Ha HAYaJbHOM y4acT-
Ke BHOPAIIMOHHBIX TPOXOTOB, BO3BpamiaeTcss B cOopHUK 2. Ha BTOpoOii ydacTok BUO-
PaIMOHHBIX TPOXOTOB ISl TPOMBIBKM KOHIIGHTPATa M OTXOJIOB MOJAIOTCS Yepe3 MPo-
MBIBOYHBIE YCTPOWCTBAa OOOPOTHAS BO/IA (TI€pBasi CTYNEHb MMPOMBIBKH) M YHCTAsl TEX-
HUYECKas Bojia (BTOpast CTYNEHb MTPOMBIBKH).

OTMBITBIC OT MarHEeTUTAa KOHIIEHTPAT U OTXOJbI 00C3BOKUBAIOTCS B IIEHTPHUPY-
rax 6, Mmocje 4ero KOHIEHTPAT OTTPYKAETCA MOTPEOUTENIO, & OTXO/IbI HAMIPABIISIOTCS
B OTBAJL
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OcHoBHasi Macca IuiaMa, MOCTyHarolas B MPOLECcC C UCXOIHBIM YIJIeM, BbIje-
JsieTcs Ha BUOPAIMOHHBIX TPOXOTaX BMECTE ¢ paboued cycrneH3ue U MmomajacT B
coopuuk 2. O0beaHEHUE B OJHOM COOpHHMKE OT/CJMBIICHCS Ha TPOXOTaxX JIMHUN
KOHIIEHTpaTa M OTXO/0B CYCIICH3WH MPUBOJIUT K CMEIIMBAHUIO IIJIaMa, YK€ YacTHU-
HO 00OTaIIeHHOTO MO TUIOTHOCTU B TSKEIIOCPETHOM THApONHKIoHe. M3 cOopHuKa 2
9acTh HACHIIICHHOW MIJIAMOM CYCIEH3WH TOJAETCS OTIEIBHBIM HACOCOM B TSIKEJIO-
CPEIHBIM THUAPOIMKIOH 7 MEHBIIET0 AWAMETpa, TAe W MPOUCXOTUT OOOTaICHHUE
nurama. Ha ¢abpukax benbruu, Ha3BaHHBIX BBIIIE, JIJIT OCHOBHOTO OOOTAICHUS TTPH-
MEHSIOTCSI TSDKEIIOCPEIHBIE THAPOIMKIOHBI quameTpoM 500 Mm, i mepeodorarie-
HUS 1IJIaMa — THUIPOLMKIOHBI auameTrpoM 350 mm. CMech 1iamMa ¢ CycrleH3uel B
THAPOITMKIIOH 7 TI0J1aeTCsS HEMOCPEICTBEHHO HacoCcoM (06€3 CMECHTEIIs) O/ TaBJICHH-
eMm okouio 0,1 MI1a.

O0Bem rmogaBaeMol Ha miepeoOoraiieHne u3 COOpHUKa 2 B THIPOIMKIOH 7 CycC-
MIEH3UH PACCUUTHIBACTCS TaKUM 00pa3oM, YTOOBI KOJMYECTBO BBIBOJUMOTO Ha TIEpe-
o0orameHe mJiaMa COOTBETCTBOBAJIO KOJWYECTBY INIaMa, MOCTYMAIOIIETO B TPO-
necc. TakuM 0O6pazoM, MOAIEPKUBACTCS MIOCTOSIHHOE COICpKaHHE TIIaMa B paboueit
CYCIICH3UHU B IIUKJIE OCHOBHOT'O 00OTaIEHUSI.

CnuB TUIPOIMKIIOHA C TOHKO3EPHUCTHIM YTOJBHBIM KOHIIEHTPATOM OOBEIUHS-
eTCs ¢ pa30aBIEHHOM CYCIIEH3UEeN MOCe MPOMBIBKH KPYITHO3EPHUCTOTO KOHIIEHTpaTa
Ha BUOparmoHHoM rpoxote. Crojia e B ciiydyae HeoOXOJAMMOCTH MOXKET MOJaBaThCs
o0opoTHast Bojia U3 HamopHOTo Oaka. Yepe3 HUKHIO HACAAKy THUAPOLUKIOHA BbI-
IPYXalTCS TOHKO3EPHUCTBIE OTXOJIbI, KOTOpPbIE OOBEIUHSIOTCS C pa3z0aBICHHOM
CyCIIEH3UEH MOciie MPOMBIBKM Ha BUOPAIIMOHHOM TPOXOTE KPYITHO3EPHUCTHIX OTXO-
noB. Kak u 17151 TMHUY KOHIIEHTpATAa, CI0/Ia MOXKET OBITH TT0/1aHa 000POTHAS BOJA.

[Tynmpria TOHKOTO KOHIIEHTpaTa M OTXOJOB TOCTYMAeT Ha OTACIbHBIC JMHHH,
BKJTFOUAIOIIME JIBA MTOCIIEOBATEIbHO YCTAHOBIEHHBIX NYTOBBIX TpoxoTa 8. Cuta my-
TOBBIX TPOXOTOB UMEIOT pa3Mep IIEJH, MO3BOJISIONINN OTACIATh MaTeprall KPYITHO-
cthio <0,1 MMm.

[TompemnieTHbIE MPOAYKTHI KAXKIOTO KOMIUIEKTa TYTOBBIX TPOXOTOB, TaK e Kak
Y HaJpEIICTHbIE MPOIYKThI, HAMPABISIOTCS Ha OIMpPEICIICHHbIC TPYNIbl MATHUTHBIX
pereHepaIMoHHbIX cemapaTtopoB 9. B kaxol rpyrmme ycTaHOBIEHBI TOCIIEI0BATEIb-
HO JIBa cemaparopa, MpuYeM OTXOJbl pereHepaly EPBOTo cemnapaTopa mepeodora-
IIAFOTCST BO BTOPOM.

MarseTuToBBI KOHIICHTPAT CO BCEX TPYII MAarHUTHBIX CEMapaTOpPOB HaIPaB-
JSIeTCS B pacupenenuTenbHbiii coopuuk cycnensuu 10. U3 cOopHuka 3agaHHOe KOTH-
YECTBO CYCIICH3UHU MOCTYIAET B COOPHUK 2.

Konnentpar u orxoas! kpynHocThio 0,1-0,6 MM, BbIZICICHHBIE B MAaTHUTHBIX Ce-
rapaTopax, HallpaBJIsIOTCS B OTJIeTbHbIE (DUIbTpYIOIIMe HeHTpudyru 6, mepea KoTo-
PBIMH OHM COEIMHSIIOTCS C KOHIIEHTPATOM M OTXOJaMu KpYIMHOCThI0 >(0,6 MM, TIOCTY-
MAIIIUMU C BUOPAIIMOHHBIX TPOXOTOB 5.

BrigienieHHbIe B MATHUTHBIX CEMAapaToOpax U YaCTUYHO OOOTAIEHHbBIE MPOYKTHI
kpynHocThio 0-0,1 MM yepe3 cOopuuku 11 BMecTe ¢ pyratom GUIBTPYIOMIMX IEH-
TpUQyTr HAMPABISAIOTCS B COOTBETCTBYIOIMME cryctutenu 12. CrymeHHbld nuiaM u3
cryctutens 12 TUHUM KOHIIEHTpaTa B 3aBUCUMOCTU OT €Tr0 KayecTBa MOXKET J00aB-
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JAThCSI K OOIIEMY KOHIIEHTpaTy (rmocie o0e3BOXHBAHUS HAa BaKyyM-(QUIbTPE) WU
MPU HEJIOCTATOUHON A(PPEKTUBHOCTH 0OOTAIICHUS HAMPABISECTCS B CTYIIEHHBIE OT-
XOJIbI TOU K€ KPYMHOCTH, BBITPYXKAE€MbI€ U3 CTYCTUTENSI 12 JIMHUK OTXOJI0B.

CmuB cryctutens 12 gepes 3ymmnd 13 Hacocom nomaercs B 6ak 000pOTHOH BOBI
14. Iyt 9aucTol TEXHUYECKON BOJIBI IPETYCMOTPEH CTCIUAIBHBIN Oak 15.

Takast TexHOIOTHYECKAsI CXeMa UMEET CIEAYIONEe 0COOCHHOCTH: oborarmaercs
HeJIeIIJIaMUPOBaHHBIN Yroyib KpyMHOCThIO 0-13, 0-25 MM; MEJIKU MalllMHHBIA KJ1acc
(0,6-13; 0,6-25 mM) oboramaeTcss B CTaHAAPTHBIX THKEIOCPETHBIX THIPOIMKIOHAX
1o 00bIYHOM cxeme, a miaM (0-0,6 MM) — B THAPOIMKIIOHAX MaJIOTO IHaMeTpa C BbI-
COKHM JIaBJICHUEM Ha BXOJE; IIJIaM BBIBOIAUTCS B CHCTEMY OOOTaIICHHUSI TOHKOTO YIJIsI
BMECTE C CYCIICH3HEH M3 cOOpHUKA pabodeil Cpe/ibl B KOJIMUECTBE, 00SCIICUYNBAIOIICM
MoJi/Iep’)KaHre KOHIICHTPAIMH MIJaMa B HUPKYJIUPYIOMIEH CYCIICH3WH HE BHIIIE JO-
MyCTUMOTO YPOBHS; B OTJIMYHE OT CTAHIAPTHOW TEXHOJIOTMH Pa3JeIbHON pereHepa-
1IUU pa30aBJiICHHAS] CYCIICH3HS M3-T10JI IPOMBIBOYHBIX TPOXOTOB KaXKIOTO U3 MPOIYK-
TOB OCHOBHOTO THAPOIMKIOHA CHadaja KiacCu(puImpyercs Ha IYTOBBIX TPOXOTaxX B
CMECH C CYCTICH3UEH U COOTBETCTBYIOIIMMH MPOIYKTAMH M3 THAPOIMKIOHA, MTPeIHA-
3HAQUYEHHOTO JIJIsl 000TaIleHHs] MEJIOYH, a 3aTeM IMOJBEPraeTcsi MAarHUTHOM cemapaliuu;
OTJIeJIEHUE OT MPOJYKTOB oOOramieHus muiaMa (KOHIIEHTpaTa W OTXOJOB) CaMOro
TOHKOr0 Marepuana (KpynHocThio <0,1 MM) MPOU3BOAUTCA HA CIEIUATBHBIX TYTO-
BBIX TPOXOTax C MaJbIM pa3MepoM IIEIN CUTa; MPEIyCMOTPEHA JIBYXCTyleHYaTas
CHUCTEMa pereHepali Ha MarHUTHBIX cemapaTtopax OTAEIbHO KOHIIEHTpaTa U OTXO-
noB kpymnHoctbio 0,1-0,6 u 0-0,1 MM; cMmelMBaHuEe COOTBETCTBYIOIIMX MPOAYKTOB
pa3HOM KPYITHOCTU MPOU3BOJUTCS TONBKO mepes GUIbTPYIOIUMU HEHTpUdyramu;
OCYIIECTBIICHUE pa3IeIBHOTO CTYIIEHHS CaMOro TOHKOTO IuiaMa (KPYMTHOCTBHIO
< 0,1 MM) o3BOJIIET OOABIATH CTYIICHHBIM TOHYANIIINI 1aM (B 3aBUCHMOCTH OT
€ro Ka4ecTBa) K KOHIICHTPATY WJIH OTXOJaM.

Takum oOpa3om, ommcaHHas TEXHOJOTHYECKas cXxeMa OOOTalIeHUS B TSKEJIO-
CPEIHBIX THAPOIMKIOHAX obecreunBaeT d3((PEKTUBHOE pa3ACIICHHE YIS JI0 KPYITHO-
cti 0,1 MM (B HEKOTOPBIX CIydasx mpakTudeckd A0 ) MM) B OTJIMUME OT OOBIYHBIX
CXeM 00oramieHus: B TSXKEITOCPEIHBIX THAPOIMKIOHAX, T/I€ HIKHUHN Mpeen KpymHo-
ctu coctaBisietT 0,6 (0,5) mm.

TexHomorust o0orameHus: eNUIaMUPOBAHHOTO YIS, KOTOpask IMIMPOKO MPHUME-
HSETCS Ha yrieoOoraTUTENBHBIX (adpuKax, MpuBeneHa Ha puc. 3 (padbpuka "Xomep
Curn", CIIIA).
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Puc. 3. Texnonoruyeckasi cxema riryOOKOT0 Mo KPYITHOCTH 00OTaIIeHuUs! YT
B TSDKETIOCPEIHBIX THAPOLMKIOHAX C AclIaManuen
B TUPABIMYECKHUX KiIaccu(prukaTopax

Texnonornueckas cxema O® "Xomep Cutu" uMeeT psii OCOOEHHOCTEN U CUH-
TaeTCsl B HACTOSIIEE BpEeMs TPOTrPECCUBHOM:

e (habpuka oboramaeT BeCh yrojib C BEpXHUM IPEIEIOM KPYITHOCTH MaITUHHO-
ro kiacca 32 mm 10 riryouHs! 0,15 MM TOBKO B TSXKEIOCPEIHBIX THAPOIMKIOHAX;

® YToJb Iepes odorameHneM KIIacCupUIMpyeTcs Ha y3KUe MAIIMHHBIC KITaCCHI;
TEXHOJIOTHSl pacCUMTaHa Ha KPYITHBIA MPOMBIIIICHHBIH MacmTad (MpOU3BOIUTEIb-
HoCTh (habpuku 1200 1/4).

dabpuka mpeaHa3zHayeHa Uil T1yOOKOTro MO KPYMHOCTH OOOTAIlleHUs YIJIs, a
TaKKe i ero obeccepuBanus. B COOTBETCTBUU C TEXHOJOTHMYECKOW CXEMOW yTroib
Ha CTaJuu TMOJTOTOBKU U3MENbYaeTcs B Apoodumiike 1 10 kpymHOCTH 32 MM, 3aTeM
MOABEPTaeTCsi MOKPOI KiacCU(pUKAIIUU TOCIEI0BATENIHHO IO TPAHUYHONU KPYITHOCTH
6 1 2 MM Ha rpoxoTax 2 u 3. MammHHbIe Ki1acchl 6-32 u 2-6 MM nogaroTcs A 000-
TalieHusl B TSHKEIIOCPEAHbIE THAPOIUKIOHBL. YTOJb Kiacca 0-2 MM M3-TI0JI TPOXOTa
yJanseTcsl ¢ MOTOKOM MPOMBIBHOM BOJIbI U TIOJAETCS B KiIaCCU(UKAIIMOHHBIE THAPO-
LUKJIOHBI 4, TJIe OH JCNIJIaMUPYETCs TT0 rpaHuYHOMY 3epHY 0,15 MM u oTaensiercs ot
OCHOBHOM MacChl BOJIBI.
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JIJist KaXkKI0ro M3 MAaIIMHHBIX KJIACCOB MPEAYCMOTPEHa pa3iuyHas TEXHOJOTHUS
oOoraieHus1, 00ycI0BJI€HHAs: HA3HaYECHHEM TOBAPHBIX MPOJTYKTOB.

MamuHHBIN KJ1acc KpYmHOCTbIO 6-32 MM 00O0TalaeTcsi B OJIHY CTaJAHIO B TSXKe-
JTOCPEIHOM THAPOLMKIIOHE 5 10 TPaHMIHOH mioTHOCTH 1800 Kr/M’.

OT IpoAyKTOB 00OTAIIEHHS OTACIACTCS CyCTICH3Us, U 3aTeM OHU MIPOMBIBAIOTCS
Ha KOMIUIEKCaX, COCTOSIIIMX M3 AYTOBBIX M BHOPAIIMOHHBIX TPOXOTOB 6 1 7.

MammHHBIH K1ace 2-6 MM oOoramiaercs B IB€ CTAANH B TSDKETOCPEIHBIX THJI-
pOIMKIOHAX 8 U 9 O rpaHHdnHbIM mioTHOCTAM 1300 1 1800 kr/m’. KoHeunsie mpo-
IYKTBl OOOTAIEHUsI M TMepeo0OoTamaeMblid MPOAYKT OTACIAIOTCS OT CYCIEH3WH W
MPOMBIBAIOTCS Ha KOMIUIEKCAX, BKIOYAIOIINX TYTOBbIE W BHOPAIMOHHBIE TPOXOTHI
10, 11, 12 u 13 cootBeTcTBEHHO. ['0TOBBIE TOBapHBIE MPOIYKTHI JIOMOJTHUTEIBHO
00e3BOKHMBAIOTCS B QruibTpyromux neaTpudyrax 14 u 15. Takum o6pa3om, oba ma-
IMUHHBIX Kjacca (6-32 u 2-6 MM) oboramaroTcst 10 OOBIYHBIM OJIHO- W JIBYXCTaIH-
anpHBIM cxemam. JIIs KakIoW W3 CTaaud pa3lesieHUus MPEIyCMOTPEHBI CaMOCTOS-
TEJbHbIE IUKJIbl LUPKYJIALHU CYCIEH3UHU, OTIEIbHBIE IBYXIIPOIYKTOBBIE TSKEIO-
CpEIHBIC THIPOIUKIOHBI M KOMIUIEKCHI U3 JYTrOBBIX M BUOPANMOHHBIX TPOXOTOB IS
OTJIeJICHUS KOHIICHTPUPOBAHHOM CYCTIEH3UU U MIPOMBIBKU MPOTYKTOB O0OTaIEHUS.

Mammnsbii knace kpynHocTbio 0,15-2 MM o0oramaeTcst o TeXHOJIOTHYECKOU
CXeMe, aHAJIOTMYHOM MpUMeHsieMoil Ha oboratutenbHbIX (padpukax "Teprpe". [ns
oboraiieHus: mpeyCMOTPEH OTAEIbHBIN TsHKEIOCPEAHBIA THAPOIUKIOH 16, KOHIICH-
TpaT U OTXOJIbl BMECTE C CYCIEH3UEH MOCTYNalT Ha 00pabOTKy B MarHUTHbBIE Cema-
patopsl 17 u 18, paGoTaronue no AByxcTaauaabHoi cxeme. Ilynbna ¢ HeMarHuTHOU
TBep10i (ha3oil (CITUB U OTXOJbI MAarHUTHBIX CEMapaTOpPOB) C JIMHUU KOHIIEHTpaTa
MO/IaeTCsl B CHUPABbHBIN Kiaccupukarop 19. 3epHHUCTHIN KOHIEHTPAT KPYIMTHOCTHIO
0,15-2 MM mocie kiaccupukKaTopa AOMOTHUTEIHFHO 00E3BOKUBACTCS B (QUIBTPYIO-
et neatpudyre 20.

Hemarautnas tBepaas (aza mociae MarHUTHBIX CEMapaTOpPOB JIMHUU OTXO/0B HE
KJIacCH(pUITUPYETCs, a HAPaBISAETCA B CUCTEMY 00paboTku nurama. Tyma e mocTy-
MAOT CIUBBI KIACCU(PUKAIMOHHBIX THIPOIMUKIOHOB 4 M CIUPAIHLHOTO Kiaccugpuka-
topa 19, TBepnas daza koTopbix umeeT KpynHocTh 0-0,15 mm.

Takast TeXHOJIOTHYECKast CXeMa UMEET CIEAYIOUIUE MPEUMYILECTBA:

e o0oraimeHue B TSHKEIOCPETHBIX THIPOLUUKIOHAX Y3KMMH MAITMHHBIMH KJIac-
camu obecrieuuBaeT 0o0jiee BBICOKYIO 3(()EKTUBHOCTD Pa3/ACIICHHs 10 CPAaBHCHHIO C
o0oraieHleM MUPOKO KIacCU(PUIUPOBAHHOTO MaTepraa;

® KXl MAITUHHBIA KJIACC MOKET 000TaIaThCs MO ONTHMAIBHOMN TUIOTHOCTH
pazzieneHus;

® IIpH pa3INuMd B MOTPEOUTEIHCKOM HA3HAYEHUHW TMPOIYKIUU IS KaXkKIOTO
MAaIlIMHHOTO KJlacca MOXKET OBbITh MCHOJIb30BAaHA WHAUBHUAYaTbHAs TEXHOJIOTUS 000-
raiieHus (HampuMep, pa3Hoe YUCIIO CTaJAul pa3esieHus).

B Vkpaune nHa obOoraiieHue B TSKEIOCPEIHBIX THAPOIMKIOHAX HAIPaBIISETCA
TOJIBKO  JECIIJIAMUPOBAHHBIM  yrojb, Hanpumep, KpynHocTero  1-40 Mm
(OY OO0 "Cas-IInact" [5]), 1-13 mm (O®D "Casto-BapBapenckasa" [6]), 3-13 mm
(O® OO0 "IIK "AYT" [7]).

Takum oOpa3oM, OJHUM W3 HAMPABICHUI COBEPIICHCTBOBAHUS TEXHOJIOTHYE-
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CKHUX CXEM erIGO6OFaTI/ITeJIBHBIX (pa6p1/11<, SIBIISICTCA HpI/IMeHeHI/Ie JJIsL O60F3.IJ.[€HI/I$I
MCJIKMX MAIIWMHHBIX KJIAaCCOB erI}I pa3JII/ILIHOI7I prr[HOCTI/I TSI)KCJ'IOCpeZIHBIX T I/IZIpOI_II/I—
KIIOHOB, HpI/I‘-IeM, YycM MCJIbYC MaHIHHHBIﬁ KJIacC, TEM ZII/IaMeTp FI/IZIPOL[I/IKJIOHOB JOJI-
KeH OBITh MEHBIIIE, a THAPOANHAMUYECKHA HAIIOP TOIa4l UCXOIHOM MYJIBITBI B HETO
OOJIBIIIE.
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