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AnHoTanusi: B pabore cpaBHUBArOTCSl pacueTHasi U aHAJIMTHYECKas 30JbHOCTh OTXOJIOB yrieobora-
meHus. PaccmarpuBaroTcsi BO3MOXKHBIE ITyTH M HEOOXOJUMOCTh B COKPALIEHHH OTXOJOB HCIIOJIb30BaHMUS
yrist. Ipennosxkena Mojienb 6€30TXOIHOTO UCTIONB30BaHUs YTIeH.

Abstract: In this work the calculated and analytical ash contents of coal enrichment waste are com-
pared. Possible ways and necessity in reducing coal waste are studied. The model for the non-waste use of
coals is proposed.

BceM u3BecTHO ompesaeneHue: OTXOAbI MPOU3BOACTBA - ITO HEHUCIOIb30BAHHAS MM HEIOUCIIONB30-
BaHHas 110 TEM MJIM UHBIM IPUYMHAM 4acTh ChIpbs. CyllecTByromas cxemMa MCIOIb30BaHUs KAMEHHBIX yT-
JIel UMeeT KpaiiHe HU3KYIO CTeneHb d(QEeKTUBHOCTU. [IpHYMH TOMY JOCTaTOYHO MHOTO, M CIELUAIICTaM B
9TOI 00JIaCTH OHH XOPOIIO M3BECTHHL. Tekyras nHdpacTpykrypa g00bI4YH, epepaboTKU U UCIIONb30BAHHMS
KaMEHHOT'O yIJIsi HE COOTBETCTBYET COBPEMEHHBIM KOJOIMYECKUM CTaHIapTaM, UMEeT KpaiHe HU3KYIO 3(-
(DEeKTHBHOCTh M HE BIIMCHIBACTCS B 9KOHOMHUYECKYIO MOJIENb MOTPEOICHUS] IHEPTrOPEeCypcoB. DTO OTPAKEHO
U B JOJTOCPOYHOM IporpamMme pasBUTHSA yroibHOH oTpaciu Poccum, paccumranHod no 2030 roma u
HAIpPaBIICHHOM Ha penieHue mpobiieM, CToAmuX mepes yromsinukamu [1]. [Ipu 3TOM moTeHIHAN, OCHOBaH-
HBI{ JIMIIb Ha SKCIOPTHO-CHIPEEBONW MOJAETM Pa3BUTHS, Ha MPOM3BOJICTBE JUIS HYXJ BHYTPEHHEIO pPBIHKA
TOIUIMBA C HU3KOW 100aBIEHHONW CTOMMOCTBIO ce0s rcuepmnal. [lepcrnekTuBbl pa3BUTHSL MOTYT ONUPATHCS Ha
YCKOpEHHE WHHOBALMOHHOTO Mpoliecca, IPH KOTOPOM OOJIBIIYIO YacTh PacxolOB Ha (h)MHAHCHPOBAHHE 3a-
TpaTHBIX Hay4YHO-UCCIICI0BATENILCKIX Pa3paboTOK B35l ObI Ha ceOst Ou3HecC.

ITo manHbIM MUHHCTEpcTBa 3HepreTHku B Poccuu B 2015 rogy no6bito yris 374 MiuH. T. U3 HUX
sHepreTuueckoro 290.8 miH.T., kokcytomuxest 83,2 maH.T. [loaBepriace oboramenuto 180 mMiH T., B T.U.
Kokcyromuxcs 87.8 MutH.T. [2]. Y3 3TOro KoJIM4ecTBa MOTPEOUTENISIM BHYTPH CTPaHBI OTIPYKeHO 174,6 MITH.
T., @ OTIPaBIeHO Ha FKCHOPT 151,4 MaH. T. OCHOBHBIM ITOCTABIIMKOM yTIJI€H Ha 3KCIOPT U BHIBO3 SBIISAETCS
3ananno-Cubupckuil 5JKOHOMUYECKHI palloH — yJenbHbIi Bec 78,3% OT oO0I1ei MOCTaBKU POCCHICKUX yT-
JIeW B 3KCTIOpTE M BBIBO3E, B T.4. Jois Ky3Herkoro 6acceitna coctaBuina 75,5% [3]. Eme 22,9 miuH. T. um-
NOPT Ha BHYTpeHHHH pbIiHOK. [IpocThie apudmernueckue pacuersl (374 + 22,9— 174,6 — 151,4) nokasbiBa-
10T, 4To 70,9 MJIH.T. OCTaJIUCh B BUJIE IIJIaMa OT yrieoOoramieHus, U eme okoyio 26,2 muH.T. (174,6%0,15)
30JI0IIJIAKOBBIX OTXOOB, €CIIM IPUHATH CPEIHIOI0 30JIbHOCTh yriieh 15%, B pesyibTaTe IpsSMOTrO CXKUTaHHS
B nevax TOLI, meTamryprudeckux KoMOMHATaX ¥ B KOMMYHaJIBHOM Xo3siicTBe. MiToro cymmapso B Poccun
3a roj obpasyercst 97,5 MITH.T. TEXHOTE€HHBIX OTXOJIOB KaK CJIEJICTBHE MCIONb30BaHus yris. He 6ynem 3aech
3aTparuBaTh TeMY BCKPBIIIHBIX MOPOJ, 00bEM KOTOPHIX omperensercsd Ko3(pQUIHUEHT BCKPBIIU U MIPH J0-
OBbIUM YIJIsl OTKPBITHIM cIIOcO00M cocTaisierT 15-20 m3/T [4], uTo sIBIsIeTCsl OHUM M3 HauOOJNBIINM CPEAH
oTpacieil TOpHOil TPOMBIIIIIEHHOCTH. Ecin cooTHEeCTH 00BbEMBI IUIAMOB OT YIJIE000TaIIeH s, TO B PE3YyJib-
Tate paboThl oboratutenbHbIX (hadpuk B 2015 romy Ha oTBaJbl BeIBE3eHO 39,6% OT MepBOHAYAIBLHON MacChl
yrost, win 71.3 MITH.T.

[TpumMeM 307BHOCTH KOHIIEHTpaTa 8%, YTO COOTBETCTBYET CaMBIM JKECTKUM TPeOOBAHUSAM BHYTpEH-
HUM H 3apyOEKHBIM IOTPEOUTENAM KakK Ui KOKCYIOIIETOCs, TaK U YHEPreTHYeCcKOoro yris. VcXogHyro xe
30JIBHOCTB Y1 HA000POT MIPUMEM CIUIFHO 3aBBIMICHHYIO 25%, 9TO COOTBETCTBYET CaMBIM BBICOKO30JIBHBIM
YTIISIM FUTH TEXHOJIOTHUYECKUMHU HapyIIeHUSIMHU NIpH JOOBIYH. VICX0/s U3 3TOTO 30JIbHOCTH OTBAJIOB yTiIe000-
TaleHust CoCTaBIsIeT UyTh 0omee 50% (tadm. 1.), T.e. MOYTH MOJIOBWHA MU3BIEKAEMOM M3 HEAP OPTaHMd €CKOM
MacChl OCTaeTCsI HEHCIIONB30BAaHHON M HEOCIIOPHUMO IIPEACTABIISAET SKOJIOTHUECKYIO OIACHOCTh. A eciH
y4ecTb, YTO M3-3a HEJOXKHUTA coJiepKaHue yriepona B 3oso0otBanax TOIl goxoaut no 16% [5] To ata mmudpa
okaxxercs eme Oosprre. [Ipy TOM HaWBBICIINIA TIpeJiesT 30IbHOCTH U TBEPIOTO TOIUIMBA TPH CHKUTAHUS B TIbI-
JICBUTHOM BHJIe COCTaBIIsIeT 45% U OOJIBIIMHCTBO IIJIAMOB BIIOJIHE ISl 3TOTO MPUTOHBI.
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Tabiuma 1.
PacueTHast 30JIbHOCTD 1IUTAMOB YTIIeo000TaleHns

Beero oGoramie o yriis [Monmydeno xonnenTpa- | Otxomsl oborare-
Ta HUS
MIH.T. 180 109,1 70,9
305bHOCTD, % 25 8 51
MuHepanbHasi KOMIIOHEHTA, 45 8.7 36,3
MIIH.T

307pHOCTD IUTAMOB OOOTAIIEHHs YIS A HECKOJIBKUX oOoratutenbHBIX ¢pabdpuk Kysdacca mpen-
CTaBJICHBI B Ta0M. 2.

Tabmuma 2.
30JbHOCTH IIJIAMOB yriicoboratuTesbHbIX (hadbpuk Kysbacca
Ne pabpuknu Mapka yrias 301bHOCTH IIJIaMa, Macc %
1 K 40
2 oC 43
3 KO 63
4 KC 50
5 T 32

Texymas cuTyanus CKJIagbpIBacTCs 1O NMPUYNHE HECOOTBETCTBUS MH(MPACTPYKTYPHI IS 3a/1a4 CTOS-
KX Tepesl YroJbHOM oTpacibio. JJoObrda yrisi, ero odoramieHue, UCIONb30BaHUE M YTWIIN3AINA OTXOJ0B
paccMaTpHBarOTCs Kak OTJEIbHbIC 3aJaul, U (PAKTHUECKH BCE AIIEMEHTHI CHCTEMBI pabOTar0T H30JMPOBAHO.
TOL ucnone3y0T KaMEHHBIN Yrob IS TEHEPAaLuK TEIUIOBOH M 3JICKTPOIHEPTHH, 000TaTHTENIbHBIE (PadpH-
K1 pabOTaloT MPEUMYILIECTBEHHO JUIA JAIBHUX MOTpeOHuTeNeil, B TOM ducie 3a npexenamu Poccnn. Yipym-
HEHHasI CXeMa UCIIOJIb30BaHMsI OOJIBbIIeH YacTH Il MpUBeIeHa Ha puc. 1.

Tobprua

4 I b

KoHmeHTpaT

gl

TemnoBas,

3JeKTPHIecKAas ™~ (301bHOCTH
JHepras 30.1a CaRHTA- ILaam B1250)
HEA YIIel  oborameHus
OTXO/bI

Puc. 1. Biiok-cxema ucrosp30BaHus 0OJIbIIEH YaCTH T0OBIBAEMOTO YIJIsL.

Otxonbl yrneoboramenus coaepsxar 40-75% 305161 M A1 UX UCTOJIB30BaHUS HEOOXOANMO CO3/aTh
TEXHOJIOTMH KOMIIIEKCHOH NepepaboTku 0TX0/10B yrieoboramenus. [Iporpamma passutus kiacrepa «Kom-
IUIEKCHas iepepaboTKa YIiisl M TEXHOTCHHBIX OTX0JI0B» B KeMepoBckoi 00siacT OpHeHTHpOBaHa Ha 110/100-
HBIH, KOMIUIEKCHBIN, MOJXO/ M0 KJIIOYEBBIM HANPABICHUSAM TIIyOOKOH MepepadOTKH KaMEHHOTO yIJIsl M OT-
XOJI0B yriieoOorameHus [6].

Jlaxxe IpM HAJIMYMU TaKMX TEXHOJIOTHH BTOPHYHOE OOOTallleHHEe YIJIeld U3 OTBaJIOB 3aTPyIHUTEIHEHO
BCJIC/ICTBHE WX PACHpENeNIEHHBIX 3aJleTaHni M Pa3iyHbIX (U3MKO-MEXaHHYECKHX cBOHMCTB. K Tomy ke
HYXXHO YYHUTHIBAaTh 3aTPATHYIO YacTh BCETO IMKJIA JOOBIYH, oOorameHus, cobITa.

C TOYKM 3peHUs MOIyYeHUs] SHEPTUH HanboJiee TOAXOAAIIeH CXeMOoil sBisieTcs rasudukanys Heno-
CPEACTBEHHO YIUIA WJM IUIama Iocie mporecca oboramenus. [Iposomumbie B CIIIA nuinoTHBIE MPOEKTHI
rasudukauuu yris (The Kemper Project, The Texas Clean Energy, Hydrogen Energy California) nist nans-
HEWIIero MCIOJb30BaHHA B KOMOMHHMPOBAHHBIX MapOra3oBBIX CHIJIOBBIX YCTaHOBKAX OBIIM CBEPHYTHI MO
9KOHOMHYECKUM MpUYUHAM. B camoit nepcniekruBHoi 3 HUX The Kemper Project, mo cocTosiHUIO Ha UIOHB
2017 rona razudukanus yris npuocranosiena u TOL] nepeBenena Ha npupoaHbli ra3 [7]. MoxKHO KOHCTa-
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THUPOBATbh, YTO Ta3u(UKALUS YIS B TEKYIIMX 3KOHOMHYECKUX PEeaHsiX MaloIepCleKTHBHa, XOTs Oeccrop-
HO 3Ta TEXHOJIOTHUS OKa3bIBaeT MEHBIIYIO HArPY3KY HA OKPYKaIOLIYIO CpeLy.

Kak e yBeIM4uTh 5KOHOMHYECKYIO 3((QEKTUBHOCT U OJHOBPEMEHHO CHHM3WTH BIUSHUE HA OKPY-
HKAIOIIYIO Cpey, MCIOJIb3Ysl MPOBEPEHHbIE BpEMEHEM TEXHUYECKHe pemenus? s oTBeTa Ha 3TOT BONPOC
HYXHO 00paTUTHCS K NMEPBBIM CTPOKAM CTAaThH: OTXOABI — 3TO HEJOMCIIOIB30BaHHAs YacTh ChIPBS, M I1OCTa-
paTthbCsl BEICTPOUTH JIMHEHHYIO IETIOYKY, I/Ie OTXOJblI OAHOW CTaAMU MpOIecca CIyXKaT ChIpbeM IS MocIe-
aytomux. L{emouky Takux MpoueccoB JUIs YIiisi MOJKHO MPEJCTaBUTh B BUE OJ0K cxeMsl (pHc. 2.).

Co3nanne «3IHEpro-odOraTUTEIHHOI0» KOMIUIEKCa B KOTOPOM HCHONb30BaHue yris Oyzxet co 100%
BO3BPaTOM OTXOJIOB B XO3SIMCTBEHHBI O00OOPOT MepCHeKTHBa ONKaWIIMX JIecsaTwieTHid. beckoHeuHoe
HaKOIUICHHE OTXO/0B HEBO3MOXHO M MEPBBIE AT K ITOMY YK€ NPUHATH 3aKOHOAATEIBHO NpHKa3oM Po-
cinpupoananzopa ot 01.08.2014 Ne 479, rae yrBepxaeH deaepanbHblii ['0cyaapcTBEeHHBINA peecTp 0OBEKTOB
pasmemieHus otxo70B (I'POPO). 305100TBaNkl, pacrojoXeHHbIe B TPaHUIAX HACEJICHHBIX IYHKTOB W/HIH
BOJI0OXpaHHBIX 30H, B [ [POPO orcyrcTByror. Takum o0pa3om, pa3MelieHHe OTXOJIOB Ha 30JI00TBAJIaX, HE
BHeceHHBIX B I'POPO, Bieder aAMHUHUCTPATHBHYIO OTBETCTBEHHOCTh. Takxke ¢ 01.08.2014 HeBO3MOXXHO
MOJyYEHHE TOJIOKHUTEILHOTO 3aKIIOYCHUS! SKOJOIMYECKOW 3KCHEPTH3bl MPOEKTOB PEKOHCTPYKLUH 30-
JIONIJIAKOOTBAJIOB, HAXO/ISIIIUXCS B TPAHUIIAX HACEIEHHBIX MyHKTOB W/WJIM BOJOOXPAHHBIX 30H.

B ¢denepanpnom 3akone Ne 219-d3 «O BHecenun naMeHenuit B GenepanbHelii 3akoH «O0 oxpaHe
OKpY’KaloIIeH cpeibl» U OTAeNIbHbIC 3aKoHOoaaTeabHble akThl PD» ot 21.07.2014 ¢ 01.01.2019 u3mensercs
MOPSIIOK YCTAHOBJICHUS JIMMUTOB Ha pa3MeEIIeHHUe OTXOAOB (ONpenessieTcsi KOMIIEKCHBIM pa3pelieHueM ¢
YYETOM HAWIYYLIMX JOCTYIHBIX TEXHOJIOTHI), 8 MOBBIIIAIONINN KOI(P(PHUIMEHT 32 CBEPXIMMHTHOE pa3Me-
LIEHHE OTXOJ0B BhIpacTeT ¢ 5 1o 25 pas. [lnaTta 3a CBEpXIMMUTHOE pa3MeNICHUE OTXOJI0B BBHIILIAUYUBACTCS
13 IpUOBUIH.

OJHUM M3 HEMHOTHX PELICHHI HA CEeTOJHSIIHUN MOMEHT CJIEAYeT pacCMOTPETh TEXHOJIOTHIO Oojee
MOJIHOW TNepepaboTKU Kak PsIOBOTO YIIA TaK M pa3yOoXKEHHOH TOpHOM Macchl M IIITaMOB OOOTAIIeHUs C
HCTIOJIb30BAHUEM JIOTIONHHUTENBHBIX (BTOPUYHBIX ILIETOYEK OOOTaIleHHs) C IMONTYyYEHHEM ((IOTOJHHUTEIHEHOT0»
KOHIIEHTpaTa € 30JIbHOCTBIO 15-35%. DTO MOBBICHT BBIXOJI U3 PSAIOBOTO YIJIS M HA ATOT NPOAYKT KaK SHEPreTH-
YecKoe ChIphe HaiiieTcst noTpeduTens: Hebompime TOL, nokaabHble KOTEIbHBIE, YaCTHHUKH.

loobrua
Oboramenne — Konnentpar
1-prii 5Tan 30abHOCTH (5-10%)
~ Konuentpar TenioBasi,
- 30.1bHOCTH - 9JIeKTpHYeCKast
2-biii 5120 (15-35%) IHeprus

[ (I)pal\'unomlponauue 0 IVIOTHOCTH, Q)op.\le, pasmepy, ]

MardHTHas cenapauus. H3saeuenne ApParoneHHbIX H
PeARO03EMEJIbHBIX 3. IEMEHTOB

¥ 3 3 3 3

*Ilennpie BemecTBa H KOMIOHEHTHI (METALIbI,
TO.TyNPOBOHAKH, MHKpocdepsI | 1p.);

'llemen'rbl H DeTOHBI PAa3/IH'IHOIO HA3HAYIeHHS
*CrpoiimaTepuaibl (KepaMHKa, 0JI0KH, 0y TOBbIe MATEPHAJIbI);
*CMmech /1151 32KIIKH BRIPAGOTOK H H3MeHeHH s Tan madTa;
*H ap.

Puc. 2. briok-cxema 6€30TX0THOTO UCTIOJIB30BAHHS YTIIIA.

CoOCTBCHHHKAaM W MPOCKTHBIM OPTaHHU3ALUSAM IPU IMPOCKTUPOBAHUH YTICO00TaTUTEIBHBIX (HaOpuK
ClIeJlyeT paccMaTphBaTh CO3IaHUE MOJOOHBIX TEXHOJIOTMYECKUX YCTAHOBOK WM IIPOU3BOJCTB, KOTOPEIC
OyIyT SKOHOMHYECKHU M YKOJIOTHYESCKH BBITOJIHBI U MIEPCIICKTUBHBIL.

EcTb onbIT 0g00HBIX MPOU3BOACTB, Tak Ha [IOD Abamerckas ¢ 1987 no 2004 rox padboTan 1ex mo
MIPOU3BOJICTBY KUPIKUYA U3 OTXOIOB YIIICOOOTalICHHUS, TPOU3BOAUTEIBHOCTHIO 10 MITH. IITYK B TOI.
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Hano nonarath, 4To B mpeiaraeMoil cXxeMe MHOTO TEXHHYECKHX, SKOHOMHYECKHX, OpTraHu3aIMOH-

HBIX, 3aKOHOJIATENILHBIX BOMPOCOB, HO TO, YTO 3TH BONPOCHI B OJIMKAMIIINE AECATHIETHE MPEACTOUT PEIIaTh,

pany pa3BHUTHS YrOJBHON OTPaciH, SHEPTeTHYECKOH M 9KOJIOTHIECKON 0€30MacHOCTH CTpaHbl OECCIIOPHO.
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AHHoOTanus: B cTaThe aHAIM3UPYETCS OMBIT IPUMEHEHHUS TEXHOJIOTUI HepepabOTKH TEXHOTEHHBIX
HOBOOOPA30BaHUN B YCJIOBHUSAX HHIYCTPHUAIBLHO-MPOMBIIIEHHOTO pernoHa. KpoMme Toro, aHamusumpyercs
OIIbIT (I)OpMI/IpOBaHI/IH KOHCOPIIUYMOB MHHOBAIIMOHHBIX IMPOCKTOB I10 nepepa60TKe OTXOA0B MPOMBINUIECHHOCTH
Ha TEpPUTOPHH MYHMIMIIAJIGHEIX 00pa30BaHMi HA OCHOBE COTPYAHHYECTBA HayKH, BIACTH U OusHeca. Mccre-
JIOBaHHE BBIMOJIHEHO 32 cueT rpanTta Poccuiickoro HayuHoro donzaa (mpoekt Nel7-78-20218).

Abstract: In article an experience of working out and application of technologies of industrial waste
processing in the conditions of industrial region is analyzed. Besides, it is analyzed an experience of for-
mation of innovative projects consortia on processing of the industrial waste in territory of municipal unions
on the basis of cooperation of science, the authority and business. The study was carried out at the expense
of a grant from the Russian Science Foundation (project No. 17-78-20218).

[IpobremaM pa3BUTHSA PECYPCHBIX SKOHOMHUK, B TOM YHCJIE NMPOOJeMe pa3BUTHS PECYPCHBIX PErHo-
HOB, B MOCJICIHUEC TOABI yACIACTCA MHOT'O BHUMAaHUA. 3TO 06135[CH${€TC$I TEM, YTO GOHLIHI/IHCTBO CTpaH, B
TOM YUCJIEC U POCCI/ISI, HNMCIOMINE 3HAYUTCIILHBIC 3a11aChbl IIPUPOAHBIX PECYPCOB, OTCTAKOT B TEMIIAX SKOHOMU-
YECKOT'0 pOCTa, COIMAIIBHOTO PAa3BUTHA, KAYECTBE MOJIUTUICCKUX U DKOHOMHUYCCKUX MHCTUTYTOB OT CTpPaH,
He 00JafaloMmuX TaKUMU MPHUPOIHBIMH OOTaTCTBaMH. PermoHBI pecypcHOro Thma obiamanu u o0rajgaroT
JBOWCTBEHHOM XapakTepucTHKOW. C OXHOM CTOPOHBI 3amachl CHIPHEBBIX PECYPCOB SIBIISIOTCS MCTOYHHUKOM
671ar0COCTOSTHUS U1l 3KOHOMUKH PErHMOHA M CTPAHBI B IIEJIOM, C APYrOol CTOPOHBI OTPAHWYMBAIOT BO3MOXK-
HOCTH Pa3BUTHUS APYTUX OTpaciel, yCUIMBAIOT JE3UHTErpalMOHHble Ipouecchl. Ilonck Hanmydmero coor-
HOIICHHS MEXAY PECYPCHBIMU BO3MOKHOCTSIMH M HEPECYPCHBIMH (haKTOPAMH Pa3BUTHS U COCTABIIET aJlb-
TEPHATUBHBI MHCTPYMEHT PA3BUTHUS PECYPCHBIX PErMOHOB. TakMM MHCTPYMEHTOM, Ha B3IJIAJ aBTOPOB,
ABJISICTCA TECOPHUA HETIOYEK 1106aBJ'IeHHOI\/'I CTOMMOCTH, TO3BOJIAIOINAA UCKATh BTOPOCTCIICHHBIC PCHICHUA B
CYILLIECTBYIOLIUX IIPOU3BOACTBAX.

ITo pa3nuuHbIM TIOACYeTaM B Poccuu B OTBaJIax W XpaHUJIMINAX HAKOTUIEHO OKoJIo 80 MIpI. T. TBEp-
ABIX TMPOMBIIIVIEHHBIX OTXOJ0B, U3 KOTOPBIX 1,6 MIIPA.T. TOKCUYHBIE U KaHICPOTCHHBIC. HpOMHH_IJ'IeHHBIe
OTXOABI — OTO MOTCHIUAIBHBIC CBIPHEBBIC PECYPCHI TCXHOINCHHOTO MPOUCXOXKACHUA, UMCIOIUE OIIPEACIICH-
HBI XUMHUYECKUH COCTaB M (PU3NIECKYIO CTPYKTYPY, UX MPOMBIIIJICHHOE HUCIOJb30BaHUE OTKPHIBAET BO3-
MOXHOCTH IJIA MEPEXO0Ja OT OKCTCHCUBHOI'O MCIIOJIB30BAHUA TMPUPOJHBIX PECYPCOB K UX KOMIIJICKCHOM 0-
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