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PaccMoTpeHbl acriekTbl GpUKeTHPOBaHUs TOMJIMBA U3 OTXOAO0B YrienoObiuu W yrienepepaGoTKH.
[TpencraBneHa koMnIeKCHas TEXHONOTHS NepepabOTKN YTOJIbHONM W KOKCOBOM MMBITH, BKIJIIOYaKOLLIas
oborailleHHe UCXOOHbIX KOMIMOHEHTOB METOIOM MacjssHOW arnoMepauiu, MojiyuyeHHe TOTUBHBIX
OpUKeTOB €O CBsA3yWMM. [TpoBeneH BbIOOP ONTUMANILHOTO CBA3YIOLIETO, B KauecTBe KOTOPOTO HC-
1MoJib30BaHbl Qycht KokcoBaHus. VcclienoBaHo BIMsSHEE BHIA NPecCOBAHMA I COAEPKAHNUS Pa3HBIX
THIIOB CBSI3YIOLIMX Ha NPOYHOCTHbIE XapakTepUCTHKHU TOTIMBHBIx OpukeToB. [IpnBenenb! kauect-
BEHHBIE XapaKTepUCTHKY KOHLEHTpaTa W3 00orallleHHOH YTroJjibHON 1 KOKCOBOW MbIM W M3rOTOB-
JICHHBIX Ha €ro OCHOBE TOTIMBHbBIX OPHUKETOB.

Omxo06r y21e0obeivu u yzuenepepabomnu, OpuKkemupoganue, KONIUGHole OPUKEMbI, YCOIbHAS Hbl1b,
KOKCOBAs Nblilb, 0D0>AIyenue, MACTaHas acioMepayus, (pycol KOKCOBans

AKTyaJIbHOCTh padoThl 00YyCJIOBJIEHa HEOOXOAMMOCTHIO YTHIIM3AIMUA TOHKOIUCIIEPCHBIX OTXOJ0B,
cOpa3yrolMxcst B mpolieccax JoObIMH U NepepaboTKH YIS U MOy YeHUS] HETPAJUIIMOHHBIX BHJIOB TOILIH-
Ba. MHorue BH/Ibl TBEPAbIX OPraHUYECKHX BEILECTB MOXHO MCIOJIb30BaTh KAK 3HEProHOcUTeNH. Bax-
HEeHIIIMM M3 HUX SIBJIIETCS YTOJib, 3alachl KOTOPOro Ha 3emiie BecbMa Besuku. [lpu 3ToM npu 100bive,
TPaHCMOPTHUPOBKE, 0OOralleHNH, CKIIaIMPOBAaHUU U NepepaboTke yrist obpasyeTcst O0JbLIOe KOJIMYECTBO
BCEBO3MOXKHBIX, 00BIMHO MEJIKUX, MaJio BOCTPEOOBAHHBIX MPOIYKTOB (OTCEBBI, ITPOCHITH, IUIAMBI U T. II.).
KOTOpBIE TIOYTH HE MCTIOJIB3YIOTCS M CYIIECTBEHHO 3arpsi3HSIOT OKpYIKarolIylo cpely. B HacTosiee Bpe-
M$ HAKOTUIEHBI OTPOMHBIC 3aItachl TAKUX MPOMBIIIICHHBIX MPOAYKTOB, KOTOPBIE MO COAEPKAHUIO IOPIO-
yel COCTABIISIIOLIEH HE YCTYMAloT, @ MHOT/IA U TIPEBOCXOST UCXOIHBIE J0ObIBAaEMbIE YTJIH.

B03MOXHBI pa3znuyHble cNOCOObl UCIIOJB30BaHMUs TaKUX NMPOAYKTOB B KaueCTBE IHEPrOHOCHTENEH
(cXMraHve B KHISIIEM CJIOoe, TIOTy4YEeHHEe BOJHO-YTOJILHOIO TOIJIMBA, XKHUIKOTO TOorumBa u T.11.). Ho ca-
MBIM TTPOCTBHIM, JOCTYTIHBIM M TEXHHYECCKH M3YYCHHBIM METOJIOM HCIOJB30BAHUS Mallo BOCTpeOOBaH-
HBIX MPOIYKTOB YIJIeH00OBIYM M yriienepepaboTKH SBJISETCS X OpuKeTHpoBaHue. Pemenuto npodiembl
nepepabOTKH ¥ OPUKETHPOBAHHUS YTOJBHOW MEJIOYM MOCBSIICHbI MHOTOUYHMCIICHHBIE MCCIIEIOBaHMS,
c(OpMHUPOBATIHUCH OTIPeIe/ICHHbIE TEOPETUUECKHE HANIpaBJICHH s, U3JI0KEeHHbIE B paboTtax [1 —5].

[Ipn cxUraHuy yroJibHBIX OPUKETOB 110 CPABHEHMIO C PSNIOBBIM YIJieM MoBbIaeTcst Ha 25—35%
KT1JI TormoyHbIX ycTpoHCTB, cHIKatoTest Ha 15 —20 % BBHIOPOCH cepHUCTOrO Traza, OoJiee 4yeM B 2 pa3a —
BbIOPOCHI TBEP/BIX BEIIECTB C JbIMOBLIMH ra3zamu, Ha 15—20% — Hem0XXor roprouuX KOMIIOHEHTOB.
YunteiBas 3TH GaKTOpbl, CTAHOBUTCS OUEBUIAHBIM NEPCHIEKTUBHOCTb NIEPEBOA KOTENbHBIX C YTOJIbHO-
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ro TOIJIMBA HA TOTUIMBHBIE OPHMKETHI, IIPU 3TOM CYILECTBEHHOE W3MEHEHHE KOHCTPYKLUMH TOMOK He
notpedyercs [6]. OcBoeHHe NMpPOU3BOACTBA TOMJIMBHBLIX OPHMKETOB B 3HAYMTEJIBHOH Mepe NOBbILIAET
3 PeKTUBHOCTb UCTIOJIL30BaHUs TOTUJIMBA 32 CUET pecypcocOepekeHusl.

B [7] npuBoauTCs cpaBHUTENbHAs XapaKTepUCTHKA BHJIOB TOIUIMBA B 3aBUCHMOCTH OT KPYITHOCTH
1 K03 (PHULIHEHTA MTOJIE3HOTO UCIIOIB30BaHus Terua, %:

PsinoBo#t yroJib, conepalni Mesioub 46.7
CopToBoii yroab >13 mm 62.5
BpukeTbl, TepMOOPUKETHI 75.0

CyuiecTByIOT /1Ba crioco0a OpHUKETHpOBaHMS yrieil: 6e3 CBSI3YIOIMX BEIIECTB IIPH MOBBILIEHHOM
nasieHuu rpeccoBanus (cBbime 800 xIla) u ¢ goGaBKo# CBA3YIOLIETO BEllECTBa NPH MAJIbIX JaBlie-
Husix npeccoBanus (150 —250 xIla). Ilo nepBomy criocoOy OpuKeTHpYIOTCSI MSTKHe Oypble YIIIM U
TOp(. 10 BTOPOMY — MeJIOYb KAMEHHBIX U TBEPABIX OypbIX yIieH, aHTPalMTOBBIN WITHIO M KOKCOBas
mesious [ 1].

[lepcnieKTUBHOCTH ChIPBA IS TPOH3BOICTBA MOJTHOLEHHOTO OBITOBOIC TOILIMBA METOIOM OpHKe-
TUPOBAHUS OLICHUBAETCS TIPEKIE BCEro Mo IoKazaTessiM KayecTBa (TEIJIOTa CropaHusi, 30JbHOCTD,
rpaHyJIOMETPHUECKUI COCTaB M JIp.) U MUHEpPaIbHOMY cocTaBy. He MeHee Ba)kHOH sBJIIETCS IKOJIO-
ruyeckasl OLCFKa KauecTBa ChIPbSI U 1IPOJYKTOB €ro Cxnranusi. BcectopoHHee kauecTBEHHOE M3V~
HHEe COCTABIISIOLIMX OpUKeTa (UIMXTHI, CBSI3YIOMIET0) TMO3BOJIUT BBISIBUTH d(PPEKTHBHOCTH UX Nepepa-
OOTKH B TOM WJIH HHOM HarIpaBjieHIH [5].

[TpeccoBanue yriiepoMCTBIX MATEPHAIIOB CO CBSI3YIOLMMHE COMIPOBOXIAeTCs IBYMsI ornieparusmy [8]:
(opmoBanreM (nojydeHueM OpHKETOB oIpeieieHHOH (OpMBbl M pa3MepoOB) U COOCTBEHHO MpeccoBa-
HUCM — YIUJIOTHEHHEM Macchl M CKJIEMBAHUEM €€ 3epeH Moj AeiicTBueM BHeIIHero ycuius. Cpasylo-
e obecrnevyrBaloT NacTHYECKyo aedopMauyic OpUKETHOH Macchl M HeCyT (DYHKLMIO KIIESILEro
BeILlCCTBA.

[nacTuuHOCTH OOECIeYMBaETCs BHYTPEHHUM CTPOCHHEM CBSI3YIOIIETO, €0 KOre3HOHHBIMU CBOM-
CTBaMU, TPEHUEM 3epeH YIIIepOAUCTHIX HANIOJHUTENEH.

KomnpeccroHHble CBOMCTBA MacChl U KQUECTBO MOJTy4YEHHBIX OpPUKETOB (B NEPBYIO OYEpelb, UX Me-
XaHhueckasi NIPOUHOCTh) 3aBUCAT OT BUJA M pacxojla CBS3YIOLIETo, TeMIepaTypbl 1 JaBJIEHUs MpPecco-
BaHUsl. FPaHyJIOMETPUYECKOrO COCTaBa, pOpMbl 3epeH U aicOPOIIMOHHBIX CBOUCTB HarosiHuTens {9, 10].

O0pa3oBanue OpHKETa CO CBSI3YIOLIMM MTPOUCXOJUT B pe3ysibTare CUEIJICHHUS 4aCTH1] CBS3YOILUM
BeniecTBoM. [Iporiecc OpukeTHpoOBaHKUE COCTOMT U3 TpexX cTaauii: 1) agcopOuum CBA3YIOLIETO BELIECT-
Ba OpUKETHPYEMBIM MaTepHalloM U 00pa30BaHKs Ha MMOBEPXHOCTH YaCTHUI TOHKOW IIJIEHKH CBS3YIOLLE-
ro; 2) npeccoBaHusl LINXThI; 3) 3aTBep/IeBaHuUsl OpuKeTa npy oxjaxaeHuu [11].

[IpouHocTh OpHKeTa 3aBUCUT OT CHJbl CLEMJICHHs IJIEHKH CBSI3YIOUIEro Iocje 3aTBepAeBaHUs
¢ MOBEPXHOCTBIO MaTepHaia (CHJIBl aAre3uy WIH NMPHINTAHKUS) U TPOUYHOCTH CaMOM TUIEHKH (CHJIBI
Kore3ud). [IpoyHOCTb CUENIEHNs YacTHLl 3aBUCHT OT CBOMCTB CBSI3YIOIIETO U OPHKETHPYEMOro MaTe-
pHaia, ero KpymHOCTH, CHTOBOTO COCTaBa, BJIIAXXHOCTH, IaBJICHUS TPECCOBAHHUS, KOIUYECTBA CBA3YIO-
[IEr0 ¥ paBHOMEPHOCTH paclpesesieHusi ero B Macce MUXThl. C yMeHbLIEHHEM KPYITHOCTH YacTHIL
MIPOYHOCT CIEMJICHUs UX B OpUKETe BO3pacTaer.

ITpu w30BITKE B yriie BIard 3aTpyJHSETCS NPUIMIIAHHE CBS3YIOHIETO K MOBEPXHOCTH HacTHI U
MPOYHOCTH OpHKETOB CHIDKaeTcs. [Ipu oueHb cyXxoM yriie cMayMBaeMOCTh OBEPXHOCTH YACTHIL YXY/I-
maeTcsl U ero pacxoj yBenuuuaeTcsi. ONTHManbHAsE BIAXHOCTh, COOTBETCTBYHOLIAs HAaWMEHbLIEMY
pacxoy CBSI3YIOUIEro, ONpeAessieTCsl ONBITHRIM ITyTeM. [[J151 KaMeHHOYTOJIbHOH MeJIOUM OHA COCTABIISIET
2 —4% v 3HaUNTENIbHO MOBBILIAETCS 17151 OyphIX yriie# (10 20 %) B 3aBUCUMOCTH OT MX IOPUCTOCTH.

B nanHoif paGoTe paccMaTpuBaeTCsl BOMPOC MONYyUEHHUs TOIUIMBHBIX OPHKETOB M3 TOHKOAMCIIEpC-
HBIX OTXOJIOB YTJIeJOOBMMH U yTIenepepaboTKy, TakuX KakK yroJbHas ¥ KOKCOBasl IbLIb.
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[Tpo6yieMa yTUAM3aUUU TOHKOJMUCHIEPCHBIX OTXOJ0B, B YACTHOCTH KOKCOBOM MBUIM HAa KOKCOXH-
MHUYECKUX NpeANpUsTHsIX, siBJsieTcs akTyanbHOH. O0beMbl 00pa30BaHUsl KOKCOBOHU MbITH 10CTAaTOYHO
BeJIMKH, B CPEJIHEM Ha OJTHOM KOKCOXMMHYECKOM TNpeArpusTHH B roj oOpasyercst okosio 18 —20 Teic. T
KokcoBoM nbuH. Ecnym yunThiBath. 4To B Poccun HacuuThiBaeTcsl 12 KOKCOXMMHYECKUX MTPOU3BOJICTB,
10 9TU 00BEMBI BECbMa 3HAUUTEJbHBI [12].

KokcoBasi MbUIb MPaKTUYECKH HEe HaXOAHWT MPHUMEHEHHsS M3-3a TOHKOJIUCIIEPCHOTO COCTOSIHHS U
BHICOKOH 30JIbHOCTH, CJIOHOCTH C pa3rpy3Koil ¥ TpaHCHOPTUPOBKOW. YTOJIbHAs MbUIb COCTOUT U3
yacTHil pazMepom J10 300 MkM ¢ mipeoOaganueM Meako# (pakiuu. bosbliie BCcero B yrojasHOH MbuH
yactul pazmepoM 20 —50 mMxM. TIbTHHKY UMEIOT HeNpaBUIBHYIO GOPMY, KOTOpas 3aBUCHUT TJIaBHbIM
o0pa3oM OT poja TOIJIHBA.

VYroasHas TbUIH 00pa3yeTcst Ipu A0ObIYe U TpaHCTIOPTHPOBKeE yIiisd. OcHOBHasK 1podJieMa Ha 1y TH
nepepabOTKH dTUX OTXOJOB — BBICOKAs 30JIbHOCTh MCXOIHOIO ChIPbsi, OTCYTCTBHE Hay4YHO OOOCHO-
BaHHBIX peKOMEHAALMI 1 MpoleccoB PUNKO-XUMUUECKOTr0 BO3ACHCTBIS Ha UCXO/IHBIN yroib ¢ yue-
TOM €r0 CBOWCTB.

CornacHo suTepatypHbIM JaHHBIM [13, 14], onTManbHOR A1 yTUIIM3AlUM KOKCOBOM 11bIIY 5B~
jasieTcst TeXHoNorusi OpuxeTupoBaHusi. OCHOBHBIE acleKTbl OKYCKOBAHUSI KOKCOBOM TbUIM ClleAyeT
paccMaTpUBaTh CO CIEAYIONIMX TOYEK 3PEHHS: SKOJIOTHYEeCcKash OLUEHKa CBIPhS U €ro BIIUSIHHE HA Bbl-
Opochbl Bpe/IHbIX BELLECTB MpPU CXKiifaHMM; OIICHKA JKOJOTMYHOCTH. B YACTHOCTU CTENEHM KaHLEpo-
FCHHOCTH CBSI3YIOIIMX MaTe€pUajioB, U BIUSHMS COCTaBa YroJjlbHbIX OpMKETOB Ha BbIOPOCHI BPEIHbIX
BEIIECTB TIPH CXKUTAHUHU; YKOJIOTHYECKas OIIeHKa TEXHOJIOTHH TTPOU3BO,ICTBA OKY CKOBAHHOTO TOTUIMBA.

llens gaHHOro MccnenoBaHuss — pa3paboTKa ONTUMAIbHON TEXHOJOTMHU YTHUIIM3ALUN YTOJIBHOH
NbUIM U KOKCOBOM MbUIM B BUJE TOIUIMBHBIX OPUKETOB MOBBIIIEHHONW MPOYHOCTH, C HU3KOH 30J1bHO-
CTBIO M CEPHHUCTOCTBIO, MPHEMJIEMBIX I KOKCOBAHHUS WJIM MCIOJIb30BAHMS B KayeCcTBE TOIUIMBA IS
CXKUTAHUs B OBITOBBIX M MPOMBILUICHHBIX TOTIKAX.

Jliis pazpaboTaHHbIX OPUKETHBIX COCTABOB OIpPEAEIIEHbI CIIELYOLME OCHOBHBIE XapaKTEPUCTHKH:
TIPOYHOCTH TIPH CXKATHM, 30JILHOCTH. BBIXOJ| JIETYUHX BEMIeCTB, 0oOllee COJAEp)KaHHE CEpbl, BOAOLO-
IJIOUIeHME, MaccoBast 10Jisl BJIaTH, BbICIAst U HU3LLAs TEIUIOThl CrOPaHHs, HPOYHOCTh OPUKETOB M AP.

KauecTBo H3rotaBiMBaeMbIX OPUKETOB OLEHHUBAJIM IO CTAHAAPTHBIM METOAMKAM: OLEHKA MEXaHU-
4CCKOW MPOYHOCTH Ha UCTUPaeMOocTh B MasioM Oapabane — 1o 'OCT 9521-74 co ckopocTbro Bpallenus
50 06/muH B Tedenue 120 ¢ (comepkaHue KyckoB > 25 MM qospkHO ObITh 6osiee 80 % mac.) [15]; npou-
nocTh Ha cOpachiBanue o Metoay BYXHMH — 2 paza cOpaceiBaeTcs ¢ BbICOThI 1.8 M Ha METAJIIMYECKY 1O
TIIMTY (coliepkaHne KycKoB >25 MM JoibkHO ObITh Oosiee 80 % Mac.); UCIIBITAHME HA TOYEUHOE CXKaTHE
(Krc/OpMKeT) 1o Harpy3KOH, IIPU KOTOPO# HAcTyMaeT pa3pyLIeHHe CTPYKTYPbl H3TOTOBJIEHHOIO OpHKeTa.

TepMuyeckas MpOYHOCTH ONpPEEIISIACh B JIEKTPONEYH IIPH HENIPEPHIBHOM M30TEPMHUYECKOM Ha-
rpeBe B TeueHue 3 —5 muH. CyTh METO/Ia UCIIBITAaHUSI TEPMUYECKOH NMPOYHOCTH COCTOUT B OTpesesie-
HHW U3MEHCHHS BEJIMYMHBI COMPOTHBIICHUSI OPUKETOB pa3aBiIMBalollell Harpy3ke BO BpeMs FTOpEeHHs
B dJieKTporieyn B atMocgepe Bozayxa npu Temmeparype 900° C. Takoe ucnblTaHne XapakTepusyeT
roBejicHUE OpHUKETa B HIDKHEM CJIO€ B JOMEHHOM Me4Yu. ITO OJIHA U3 BaXHEHIINX XapaKTepHCTHK. KO-
TOpO#i JIOJKEH OTBEYATh OPUKET, B MPOTHBHOM CIIy4yae ero TEIIOTBOPHasl CIIOCOOHOCTh 3HAUYMTENILHO
YXYALINATCS.

TepMuueckyto cTOMKOCTH OPUKETOB OTIpeeisuih B MydenpHO# neun npu temneparype 900° C
no 'OCT 7714-75 [16] u mo meTony. pazpaboTanHOMY B MHCTUTYTe oOOrameHust TBEpAOro TOIIIN-
Ba, BOJI0CTOHKOCTh OpukeToB — 1o 'OCT 8858-76 [17] (ucupiTanust NpoBOaMIOCH Yepe3 2 U 24 ).
TeNMI0TBOPHYIO criocoOHOCTh — 1o 'OCT 147-95 [18], cogepkanue cepbl B OprKeTax U OpUKETHOH
mnxte — no N'OCT 2059-95 [19], ot6op npo6 mist ucenenosanuit — no 'OCT 10742-71 [20], ko-
JIMYeCTBO MaccoBoi noiau Biard B Opuketax — 1no ['OCT 11014-10981 [21], BbIXx0oa JleTyuux Be-
nectB — 1o 'OCT 6382-2001 [22], 30mpHOCcTE — 110 'OCT 11022-95 [23].
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OcHOBHbIE HEI0CTaTKU pa3pabOTaHHBIX B HACTOsIIIEE BPEMsI pa3IMYHBIX CIOCOOOB OpUKETHPOBa-
HHMsI KAMEHHBbIX yIJjlell ¥ aHTpalUTOB, KOKCOBOH MEJIOYM, a TaKXKe COCTABOB /sl OpUKETUPOBaHUs —
BbICOKOE JABJICHHUE MPECCOBAHUS, UTO IHEPIETUYECKH HEBBIFOJIHO, U UCNOJIb30BaHUE 10POrOCTOSLIMX
CBSI3YIOILUX KOMIIOHEHTOB.

M3BecteH cocTaB TOMIMBHBLIX OpPUKETOB, BKJIIOYAIOUIMH B KaYeCTBe YIJIepOICOoAepkKallero KoMmno-
HEHTa KaHCKO-aYMHCKUH YToJib, MOJYKOKC KaHCKO-a4MHCKOTO YIUid, MApryHbLCKHI, TUNTO-OMOJH-
TOBBIH YTJIM, METAJITY PrUYECKHUHA KOKC; B KaUeCTBE CBSA3YIOIIEr0 — JIMTHOCYIb(OHAT, Meaccy, MoJiu-
BUHHUJIOBBIM CIUPT; JUIsl MOBBILIEHUS BJIArocTOMKOCTH BBeAEH nopTianaieMeHT [24]. HemoctaTokom
JTAaHHOW KOMTIO3HIIMHU SIBJIIETCS BBICOKOE Bojorioryomenne — 10.5—12.7 %. JlobaBka 1ieMeHTa CHUXa-
€T KaTOpUHHOCTh OPHKETOB, MOBLINIAS UX 30JILHOCTE. [[eMeHT — M0CTaTOYHO JOPOTOCTOSIIHN KOMTIO-
HEHT, TaK Kak MpeJcTaBiseT co0oi MpoayKT 3aBOACKOI0 H3rOTOBJICHHS.

B [25] omuceiBaeTcst TOTIMBHBIH OpHKET, KOTOPBIA COAEPIKUT B CBOEM COCTaBE CJIeIYIOIIHE KOMIIO-
HEHTBI: YIJIEBOAOPOI, HIJTAMBI (OCaIKH Ma3yTa), OTpadOTaHHBIE Macyla U UX OCAJKH, OCaIKH HETH U THC-
TIEPCHBIE YTIIeBOJOPOAHBIE OTXOBI — TOP(PSHYIO U YTOJBHYIO KPOIIKY, IPEBECHYIO MYKY, ONTHIKH. He-
JOCTATOK COCTaBa — WCMNOJIb30BaHUE AUCTIEPCHOTO ATTFOMOCHIINKATA W3BECTH M BOIbI, KOTOPhIE SBISIOTCS
OajulacToM TNIpU TOPEHHUHU, UX COJIEP)KaHUE B CYMMeE COCTaBJIIET He MeHee 25 % Mac. DTo CHUXKaeT Telio-
TBOPHYIO CMOCOOHOCTH OPUKETHPOBAHHOTO TOTIIMBA HA ~25 % W yBEJIMYHMBAET MAcCy 30JHOTO OCTaTKa.
Kpome Toro, coctaB copepkT nmUpokcu Na, KOTOPBIA MPU KOHTAKTe ¢ OPTaHWMUeCKHUMH BEIECTBAMH
OBICTpO paziaraeTcs U uepes onpeeeHHbIH cpok npespatiaercss B NaOH, noBbiiaeT conepkannue BoIbl.

PazpaboTan KokcoBbIit OpukeT [26], conepikaninii HEKOHIUITMOHHBIN KOKC CO CBSI3YIOLIMM B BHIIE
LeMeHTa. B kavuecTBe HEKOHAMIIMOHHOTO KOKCA MCTOJB3YyeTcs KoKcoBas Menoun (gpakuun 0— 10 MM
W/Win KoxcoBbli opex ¢pakunu 10—25 MM omnpeesieHHBIX copToB. KOMIOHEHTHI OpHKETOB N0OaB-
JIFOTCS B CJIeYIOIICM COOTHOIIEHHH, Y0 Mac.: KOKCOBasi MEJIOYb W/MIM KOKCOBBIH opex 60 —95, crs-
sytoulee 5 —40. Hemoctatkn naHHOTO OpHKeTa — BBICOKAsh CTOMMOCTDB HIMXTOBBIX MaTepHATIOB M, KaK
CJICZICTBHE, YBEJIMYEHHE ce0EeCTOMMOCTH UyTyHa, HU3KOE COJIEp)KaHMe MOJIe3HBIX KOMITIOHEHTOB BBUIY
BBICOKOTO COJIEP>KAHMS! CBSI3YIOLIErO B OpHUKETE U BBICOKHI pacXo CBS3YIOLIETO.

Boripockl OprKeTHpOBaHMS YTOJIBHBIX OTXOJOB PacCMOTpeHBI B padoTtax |27 —32]. Ognako ciemyer
OTMETUTBH, YTO CYIUECTBYIOIINE TEXHOJIOTUN OPHKETHPOBAHMS KaMEHHBIX yIJIEH M aHTPaLMTOB He Tpej-
HA3HAYEHBI JIJTs1 UCTIOJIb30BaHUs B KAUEeCTBE MCXOJ/IHOTO ChIPhsi KOKCOBOM MBUIM M YTOJBHOMN MBUTH (KJTacce
kpynHocti 0— 1.0 MMm), oOpasyronuxcsi npu 100br4e U nepepadboTke KaMeHHbBIX yriieH. Bo3mokHocTH
MCII0JIb30BAHMSI KOKCOBOH MBUIM Kak KOMITOHEHTa YTOJIBHOM IIMXTHI paccMoTpeHbl B [33]. B manHo# pa-
00Te MPOBOANINCH MCCIIEICBAHMS 110 00OTalleHHIO YTOJIbHOM M KOKCOBOH IBIIM METOJIOM MACJISTHOM ar-
JIOMEPAUMH U TIOJTYUEHHIO HAa OCHOBE KOHIIEHTPATOB TOILIMBHBIX OpUKETOB. /{115 mpUrOTOB/IEHHUS TOTUTUB-
HOTO OpHKeTa KOKCOBYIO MbUTb ¢ HCXOIHOH 3016HOCTBIO 12 —16.8 % Mac.. cepauctoctsio 0.2-0.3 % Mmac.
U YTOJIBHYIO MBbUIb ¢ UCXOAHOH 307bHOCTBIO 18 —30 % Mac.. cepuuctocThio 0.4—0.5 % Mac., ¢ pazmepamMu
YacTHll MeHee | MM cMmelnnBaii B cooTHotieHuH 1 : 1. Takas cMech KOKCOBOH M yTOJIBHOH MBUTH TIO3BO-
JsIeT TOCTHYD TMPUEeMJIEeMOH TEIUIOThI CTOPaHUsI TOTOBBIX TOTUTMBHBIX OPUKETOB, TaK KaK KOKCOBasl MbLThH
— BBICOKOKJIOPUIHBIN OTXO[ U J00aBJICHHE YTOJILHOW MbUTM CHHXKAET TEIUIOTY CTOpPaHHUs TOTUIMBHBIX
OpUKETOB, YTO 1T03BOJUT MCIIOJIb30BATh UX B OBITOBBIX TOMKaX 0€3 M3MEHEHHS] KOHCTPYKIIHH.

IlosryyeHHYIO cMech KOKCOBOM M YTroJIbHOM MBUTH 00OTrallfaid METOIOM MacjsHOHW arjioMepaimy.
B kauecTBe peareHTa UCIOJIB30BAIM OTPabOTaHHOE IKCraycTepHoe Macyo. MeTo MacisiHOM arjome-
paluy uMeeT psiil MPeUMYyLIECTB epe] ApyTUMH MeTogaMu [34, 35]: BBICOKYIO CEJIEKTHBHOCTh IIPO-
recca npu HeOOJBIINX 3aTpaTax CBS3YIOLIEro peareHTa, MHMPOKUH IMana3oH 301bHOCTH oboraijae-
MOTO VTJIsi, MPaKTHYECKH TOJTHOE u3BiedeHUe (6onee 85 %) opranudeckol 4acTu, NPOCTOTY B arnma-
paTypHOM M TEXHOJIOTMYECKOM HCIOJIHEHHM, BpeMs 00OoralieHus 3aBHCHT OT MOUIHOCTH YCTaHOBKH
(oT 25 MuH), NoJdyYaeMoe TOTIJIMBO NP CrOPAHUM TPAKTHYECKH He BBIAEISET B aTMOoc(epy BPEIHbIX
BemecTs. Bo3aMoXHO JaNbHelllee HCIOIh30BaHUE TEXHOJIOTHYECKOH BOJIBI (TTOBTOPHO, ITOCIIE OYUCT-
KH) ¥ “XBOCTOB™ (B KauecTBe T00ABKH K CTPOUTEIBHBIM MaTEpPHIIaM ).
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Ha BbIxX0z1€ € YCTaHOBKHM 151 0OOOTalleH sl MOy Yanyd KOHIIEHTPAT U3 KOKCOBOM U YTOJbHOH MbUIM CO
ClIedYIOLIMMH XapaKTepHCTHKAMM: 3011bHOCTE A9 =5.0—5.5 %, Bnaxknocts W ¢ =8.0—10.5 %, BbIXOA NETY-
uynx BerectB V% =12-20%. Terwtora cropanus Q! =8550—8600 kkaw/kr, cepauctocts S¢ =0.2—0.3 %.

[TosryueHHBIH KOHIIEHTPAT KOKCOBOH M YrOJBHOW NBUIM CMEMMBAJIM ¢ HarpeTbiMu g0 50— 60°C
(pycamMu KOKCOBaHHSI B MaccoBOM cooTHomeHun 9:1-9.2:0.8, nepeMeminBaIu ¢ IOMOMIBIO CMECH-
TeJIbHOW MAIIMHBI 10 TE€X TOp, MOKa CBA3YIOMIUN KOMIOHEHT He paclpelesisics paBHOMEPHO TIO Bce-
My 00beMy KOHIIEHTpaTa, 3aTeM 3arpyskaiu B npecc-popmy. [lomydeHHyro cMech MpeccoBaiv B UITEM-
NeJbHOM TIpecce CTYTNEeHYaTo: CHavalla yCTaHaBJIMBAJIM Harpy3ky 5S—6 aTM ¢ BBIAEPXKOHW 3 —5 MuH
1 ganee 10 15 aT™ ¢ BbIAEPXKKO#M PN MakcHMaIbHOM Harpy3ke 3 — 5 muH. [Ipu cTymeH4yaTom mpec-
COBAaHMM [JOCTHTaeTcsl ONTUMallbHOE B3aWMOJeHCTBHE KOMIIOHEHTOB B CMecH ¢ 00pa3oBaHHEM
CTPYKTYpbI TOILUIMBHOTO Opuketa [36]. VM3yueHa 3aBHCHMMOCTH ITPOYHOCTH (colepxaHHs KYyCKOB
pazMepoM OoJiee 25 MM) TOTUIMBHOTO OpHKeTa OT Buja npeccoBanus (puc. 1). Hanbonee npounsie
OpUKeTHl MoNyYaroTCs PH UCTIOJIB30BAaHUM CTYIEeHYaToro npeccoBanus. Kpome ¢ycoB kokcoBanus
MCCIIeI0BAIMCh B KaYeCTBE CBS3YIOLIETO BTOPITOJIUMEDHI, apaduH, OUTYM.

E‘é .- 102
= 3 e 7
e EZ‘ 9811 ; O MBUTH + yCHI
- o L
S L5 gqi] 7 @ ITBUTb + BTOPIIOJIMMEPET
= = =R 7
8 8% 7 W 1TbUTE +TTapapuH
7 XS 904 “,
L S0 =& ¢ g p
8 Uy 4+ f1bl1b + OUTYM
o 2 '/
O 5 0 86 + e
ST A | ,

Crynengaroe Tpaaumuomiioe
Buawl npeccoBanus

Puc. 1. 3aBUCHMOCTH MPOYHOCTH Ha cOpackiBaHUE OT BHIA [PECCOBaHHS

Bb16op B KauecTBe CBA3YIOMIEr0 ()yCOB KOKCOBaHHUS OOYCIIOBJIEH UX JAOCTYITHOCTBIO, TaKk Kak ¢y-
CLI SIBJISSIOTCSI OTXOAAMHM KOKCOXHMHYECKOTO Ipou3BoAcTBa. OHU mpeactasieHsl Ha 50 % cmonamu
1sKENbIX (PpaKIMidi U TBEPABIX YIVIEPOAMCTHIX BKIIOUeHHH. Dychl KOKCOBAHUSI M KOKCOBas Mbljlb MOTYT
ObITb MCMOJI30BaHbl HEMOCPEICTBEHHO Ha KOKCOXMMHUYECKHX HpeANpHsITUsX. Pacxon cBs3zyrolero
(rycOB KOKCOBaHHMs) ONpe/IesisieT MPOYHOCTh TOIUTMBHOTO OpUKeTa. 3aBUCHMOCTD [TPOYHOCTH OPUKETOB
OT COJIEpKaHMsl CBS3YIOIETO I0Ka3aHa Ha pyc. 2a, UCTUPAEMOCTH — Ha puc. 20.

HccenenoBaHusMU yCTaHOBJICHO, YTO ONTHMaJIbHOE COZIepKaHMEe CBs3yIolero cocraniser 8 % ot
Macchl OpHKETHpyeMOM cMmecH. Bojiee mepcreKTHBHBIM CBSI3YIOUIMM SIBJISFOTCS (PyChl KOKCOBaHHS
BBUJly HU3KUX 3aTpaT Ha UX IPUMEHEHHE B TEXHOJIOTHU.

TexHUUecKne XapaKTePUCTHKH MOJTyYCHHBIX TOIIMBHBIX OPHKETOB Mpe/ICTaBIeHbI B TabII. 2.

a 6
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5 60 g b
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H g 50 / ° - 1
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= E 30 = 90
28 g A TIBUTB + mapaguH
&8 2 S 85
=g 10 . 5 X X IBLIb + OUTYM

% 0 / T T T T ~ 80— . T T T

98/2 95/5 92/8 90/10 85/15 98/2 95/5 92/8 95/10 85/15

CooTHOIIEHHE KOMIIOHEHTOB
KOKCOBas MbUIbTYTOJIbHAs TbLIL/CBA3YIOLIEe, % Mac.

Puc. 2. 3aBUCUMOCTb OT CONIEPIKAHNS CBSA3YIOLLEro: ¢ — MPOYHOCTH OPUKETOB; 6 — MCTUPAEMOCTH OPUKETOB
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TABJIMLIA 2. CpaBHHTeNbHAs TEXHHYECKAs XapaKTepUCTHKa N0y YEHHbIX TOMJIMBHbIX OPUKETOB
M NIPeccOBaHHOM KOKCOBOH MNblin 6€3 100aBNEHMS CBA3YIOLLETO

@VBH"ICCKMG UCNbITAHUSA TonnueHble xapamepncmxn
UCTUPAHHUE CG daCbIBaAHUEC
Obpaseu cKaTHe, P P 449 or, sa,
kr/cm? | MPOLCHTHOE ConepXaHue % Mac. KKaJT/KT % mac
KyCKOB pa3mMepoM > 25 MM ’
Mpeccosannas | 5 o | 4354 55-62 | 12.0-16.8 | 8900-9250 | 0.04-0.05
KOKCOBas MNbljib
Torumsribre 60-90 | 90-96 90-96 | 5.0-55 | 8550-8600 | 0.25-0.3
OpMKeT bl
BbIBO/1bl

PexoMeHIyeMblIil cocTaB KOMITOHEHTOB TIO3BOJISICT (POPMHPOBATH MPOYHBIE OPUKETHI ¢ HU3KOH ce-

0ecTOMMOCTBIO, 30JIBHOCTBIO M CEPHUCTOCTHIO U3 MEIKOAMCIIEPCHBIX OTXOJO0B (KOKCOBOH M yTrOJIbHOM
TIBIJTH), @ TAKXKe MOITYTHO YTHIIH3UPOBATh €llle OJUH BUI OTXOJ0B — (PyChl KOKCOBaHMS.

TonnueHble 6pm<eT1>1 XOpowmo ropst, BbLICISA 00/bLI0e KOJHYECTBO TEIlia, MMo>TOMY MOTYT UC-

IONMb30BaATHCSA B KA4YC€CTBE IOPHOYUETro BCIECCTBA 1J1s OBITOBBIX H NPON3BOACTBCHHBIX lencii. Yrunmia-
us MponN3BOJACTBCHHLIX OTXOHI0B MMO3BOJIMT YJTIYHIIHUTH 3KOJIOTHYECKYHO 06CTaHOBKy E yrnenepepa6a-
TBIBAKOMIUX PCTHOHAX.

nOIlyl]CHHble 6pHKeTbI MOTYT OBITH MCIOJIb30BAHBI B KAUECTBE TOIUIMBA ISl CXKUTAHHUS B OBITOBBIX

U TTPOMBIIIJICHHBIX TOIKAX, a TaKXKe [1JI1 KOKCOBAHWA B KOKCOXUMMYECKON U MCTaJUTprH‘ICCKOﬁ npo-

MBILIJIEHHOCTH.
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