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BO3MOXXHOCTb CTPOUTEJIbCTBA MYCOPOINEPEPABATLIBAIOLLIEIO
3ABOOA MO WBEULAPCKOU TEXHOJNIOIMMN B UPKYTCKOU OBJIACTHU

A.M. OxaHoBa', B.}0. KoHtoxoB?

MpkyTCKUI HaLMOHanNbHbIN NCccneaoBaTeNbCKUA TEXHUYECKUA YHUBEPCUTET,

664074, Poccus, r. UpkyTck, yn. JlepmoHToBa, 83

[na nameHeHusa cuTyaumm ¢ ytunusauuen tBepabix ObITOBbIX 0TX040B B MpKyTCcKOM obnacTtu 3anyckaeT-
cs npoekt MycoponepepabaTtbiBaloLlero 3aBoga COBMECTHO C rockoprniopaument «Poctex» Ha ocHoBe
camon 3(PPEKTUBHON N IKOMOrMYECKN YNCTON B MUPE TEXHOMOMMU SHEPreTUYecKom yTunmsaumm Ha Ko-
NOCHWKOBOW peLleTke, KoTopasi MO3BONUT MakCMMarnbHO COKpaTUTb 06beM 3axopaHnBaemMbix oTxonos. C
MOMOLLBIO 3TOW TEXHONOMMN MOXHO B AECATb Pa3 YMEHbLUWTb KONMYECTBO BbIBO3MMbIX HA CBaIlku OTXO-
AOB 1 MOMYTHO MCMONb30BaTb 3HEPreTUYecKuin noTeHuman oTxogoB. pu ytunusaumm Ha KONOCHUKOBOW
peLleTke C NONydeHMeM TOMbKO 3MEeKTPMYECTBa U3 TOHHbI TBEPAbIX ObITOBbIX OTXO40B MOXHO MONYYnUTb
600-800 KBT/4 amnekTpoaHeprni Torga Kak gpyrme cnocobbl, rasudwmkaums n nuponus, gawt 0-500
KBT/u.

Kntouesnie criosa: nepepaboTka 0Txo4o0B (recycling); KONOCHMKOBas peLueTka.

POSSIBILITY TO BUILD WASTE-PROCESSING PLANT USING SWISS TECHNOLOGY

IN IRKUTSK REGION

A. Okhanova, V. Konyukhov

Irkutsk National Research Technical University,

83 Lermontov Str., Irkutsk, 664074, Russia

To solve the problem of hard domestic waste utilization in Irkutsk region the project of a waste recycling
plant was launched jointly with the State Corporation ‘Rostech’ on the basis of the most efficient and envi-
ronmentally friendly grate technologies of energy utilization that allows minimizing the amount of waste
disposal. This technology enables ten times reduction of the amount of landfill waste and at the same
time to use waste energy potential. When disposing on the grate to produce only electricity from one ton
of municipal solid waste 600—-800 kW/hr of electricity can be received, whereas other ways such as pyrol-
ysis and gasification give 0—-500 kW/hr.

Keywords: waste recycling; waste-processing plant; grate.

KnsHegeaTenbHOCTb Niogen cBs3aHa ¢ 0bpaszoBaHMeEM OFPOMHONO KONmMyecTBa pasHoobpasHbIX
oTxo4oB. 3a nocrnegHee Bpems pe3kui pocT NoTpebneHnst n 3HaYMTENbHOE MOBbLILLEHNE YPOBHS XU3HU
nogen BO BCEM MUPE MPUBENN K CYLLLECTBEHHOMY YBENMYEHNO 06beMoB 00pasyoLmxca Teepabix Obl-
TOBbIX OTXOJ0B.

Ha pgaHHbI MOMEHT, obLiasi Macca MUPOBOro NOTOKa TBEPAbIX ObITOBbIX OTXOA4OB, NOCTYNAKOLLMNX
exerogHo B 6Guocdepy, oCTUrna NoYTH reoniormyeckoro macwraba n coctasnset okorno 400 MH TOHH B
rog. OTxoabl 3acopsalT M 3axnamMrsioT OKpyXalLWwuin Hac NpupoaHbii naHawadT. Kpome Toro, oHu sB-
NSOTCA UCTOYHUKOM MOCTYMNSEHUS BPEAHBIX XMMUYECKMX, BMONOrMYecknx 1 BMoXMMMYeckux npenaparTos
B OKpY>KatoLLyto cpefly. Bce aTo co3gaeT cepbesHyto yrpo3y caHUTapHO-3aNnaeMMoriornyeckomy Gnarono-
NYYnI0 1 300POBBIO XUTENEN HaceneHHbIX NYHKTOB, a Takke byayLmm nokoneHmsam. ®aktmyecku, orpom-
Hble KonmM4ecTBa 00pasyoLLMXCsl OTXO40B HapyLIalT SKOSIOrMYeckoe paBHOBECHE.

[o nocnegHero BpeMeHn Hanbonee pacnpoCcTpaHeHHOW MeToAnkon 6opbbbl B ropogax ¢ GbiTo-
BbIMW OTX04amu ObiNn BbIBO3 MX HA CBanku. Ho B 4ENCTBUTENBHOCTU, 3TO HE pellaeT npobnemy, a ckopee
ycyrybnset ee. CBanku npeacTaBnsoT SMMAEMUONONMYECKYH ONACHOCTb, ABNASACH MOLHENLLIMM UCTOY-
HWKOM BMonornyeckoro 3arpsidHeHus. MN3-3a Toro, YTo opraHn4yeckne OTXOAbl pasnaralTcs aHadpobHO,
obpasyeTcs B3pbIBOONACHbIV Buoras, KOTOpbI U NpeacTaBnseT yrpo3y Ans N0LEN, OH NIOX0 BIMSET Ha
pacTeHnus, OTpaBnsieT BO3AyX U BoAy. I UMEHHO MeTaH, ABNSALMINCS OCHOBHBIM KOMMOHEHTOM Guorasa,
npu3Hanu elle OgHOW M3 MPUYMH paspyLUEHUS O30HOBOrO Crosi, MOSIBIEHWUsI NapHUKkoBoro adcpekra u
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pas3Butua gpyrux rnobanbHbix Npobnem venoBeyecTBa. B COBOKYNMHOCTM, B OKpyXKatoLlyl cpegy 13 oT-
X04OB nonagaeT Gonblle COTHW TOKCWUYHBbIX BellecTB. CBarnku, 3a4acTylo, elle u ropdar, BblbpacbiBas
A00BUTBIN AbIM NPSAMUKOM B aTMOcdepy, UTo elle Gonblue ycyryonset nonoxeHune [1]/

Mog MycopHble MOMUIOHbI B TEYEHME OECATKOB NEeT OTBOAST HEBEPOSTHbIX pasmMepoB TePpPUTO-
pun, KOTOpPble, HECOMHEHHO, Mbl MOIN Gbl UCNONb30BaTh C ropasao 6onbLlien noneb3on. Takke TpaTaTcs
3HauyuTenNbHbIE CPEACTBA Ha OOYCTPONCTBO MOSIMIOHOB M UX AarnbHENLee cogepXxaHne ¢ y4eTom coBpe-
MEHHbIX 9Kornormyecknx tpeboBaHun. Ha pekynbTMBauMio NULb OAHOMO rekTapa MnosfiMroHa ¢ MycopoMm
notpebyeTca oKono wectn MUNNuoHoB pybnen. K Tomy xe, Heobxoanmbl CpeacTBa Ha TPAHCMOPTHbIE
3aTpaTbl 4NS NepeBO3ky BCEX OTXOA0B Ha NOSINIOHBI.

C cepeavHbl 70-x rogoB XX Beka (B pasrap MUPOBOro 3HEpPreTuyeckoro Kpmsmca) Ha TBepable
ObITOBbIE OTXOAbI CTAnM CMOTPETb Kak Ha JOMNOMHUTENBHbIN ChiPbEBON UCTOYHUK SHEPTUN — TEMNMO OTXO-
AALNX ra3oB, 0OpasyroLLMXCa NPU CKUFaHUN Mycopa, MOXHO YTUITM3NPOBATb: NATb TOHH Mycopa paBHbI
TOHHE YCINOBHOro TOMMMBA.

B cTpaHax ¢ NnpoABUHYTOM SKOHOMMKOMW Ha CBasku BbIBO3SIT BCE MEHbLUEE KONMMYECTBO ObITOBbIX
0TXOJO0B, UX CTapatoTcs nepepabaTbiBaTb MPOMBILWNEHHBIMU MeTogamMu, U Hambonee pacnpocTpaHEH-
HbIM W13 HUX ABMSETCS TepMMYeckuin. C ero NomoLLbio MOXHO B AeCSTb pa3 yMEHbLUNTb KONIMYECTBO Bbl-
BO3UMBbIX Ha CBasky OTXOO0B U, K TOMY Xe, MOMYTHO UCNOSb30BaTh 3HEPreTUYECKUA NOTEHLMAN OTX040B.
lMpn aTOM OCTaTKW, KOTOPblEe He cropenu, bomnblue He CoAepXaT BELLEeCTB, BbI3bIBAIOLLMX CaMOMNpPOMn3-
BOMbHOE BO3ropaHue, rHneHne nnv anugemun [1].

3apybexHble 3KcnepTbl B HALWW OHW AenaloT CTaBKy Ha YCTaHOBKW ANS CXKWUraHws mycopa, npu-
YeM He TOMbKO CXuratoLme oTX0Abl, HO U nepepabaTbiBaloLwmne Npn 3TOM B SHEPIUIO NonyYyaemMoe Tenro.

[ns kapAvHanbHOro M3MEHEHUs1 cuTyaumu ¢ yTunu3aumen Teepabix ObITOBbIX OTXOAOB, O340-
POBMEHNsT 3KOMOMMN ropoaa, Co3AaHns IKOHOMUYECKM 3PdeKTMBHON nepepaboTkn OTXO0O0B, B pamkax
MeponpuatTun nognporpammel «OTxoObl NPOM3BOACTBA WM NOTpebneHus» npegnonaraeTcsi NocTpouTb
MycoponepepabaTtbiBatoLmin 3aBog MoLwHocTbio 300 ThiC. TOHH B roA, W Ans 3Toro 6yayT ncnonb3oBaTtb-
Csl HOBENLIME MUPOBbIE TEXHOMOMMU yTUNM3auuu. Takke MIaHUPYeTCs BECTM pernoHarnbHblA kagacTp
OTXO[0B, MOCTPOUTL MOMMUIOHbI TBEPAbIX ObITOBLIX 0TX040B B OnbXoHCKOM parnioHe, KaszaumHcko-JleHcKkoMm
pavioHe n CasiHcke, pa3paboTaTb NPOEKTHYH AOKYMEHTaLMI0 Ana cTpoutenscTea nonuroHa TbO B Hux-
HEeyaMHCKOM painioHe.

Meponpuatua no obpaleHuio ¢ oTXxodaMu BKIOYEHbl B AONTOCPOYHYIO LEeNeByd nporpaMmmy
«3awmTa okpyxatwen cpeabl B Mpkytckon obnactn Ha 2011-2015 rogei». CooTBeTCTBYIOLEE NOCTa-
HoBreHne bbino nognucaHo rybepHaTopoM pernoHa Amutpuem MeseHuesbiM. Peanusauns meponpus-
TN nognporpaMmbl no3sonut Kk 2016 rogy nukemnamposaTb 220 TOHH HENPUrOAHbIX K MPUMEHEHUIO OTXO-
AOB MecTuumaoB M A00XUMUKaTOB, yBenuuuTb 06bem nepepabaTtbiBaeMbix 0TxogoB. [lognporpamma
paspaboTaHa MWHUCTEPCTBOM MPUPOAHBLIX PECYpCOB U 3KOMOrMU, MUHUCTEPCTBOM CTPOUTENbLbCTBA, O0-
POXHOro xo3ancTea Vipkytckon obnactu. Llenb meponpusTuin — npegoTBpalleHne 1 NUKBMAaLuSa Bpea-
HOro BO34EVCTBUS OTXOAOB NOTPEONEHNSI Ha OKPY»KaKOLLY0 cpefy M 300poBbe HaceneHus. Obwun o6b-
eM hMHaHCUpoBaHWA Nognporpammbl M3 obnactHoro OwompkeTta coctaenseT 188,4 mnH py6., npegnona-
raemMble NocTynneHus u3 OMKETOB MyHULMMNANbHbLIX 0Opa3oBaHuii — 14,6 MnH py6., 13 BHEOMKETHBLIX
WCTOYHMKOB — 2,5 mnpa pyo.

Ha cerogHsWwHWIA geHb camon aPEKTUBHOM TEXHOMOMMEN ONsi MaKCMMalribHOMO COKpalleHust
obbema 3axopaHMBaeMblX OTXOAOB B KPYMHbIX ropogax siBAseTca nepepaboTka OTXOA40B B anekTpuye-
CKYI0 M TenmnoByl 3dHepruio. 3anyck npoekTta Takoro mycoponepepabaTbiBalowwero 3aBoga roToBMTCH
COBMECTHO C rockopnopaumen «Poctex» [2].

Mpun cTpouTenbCcTBE NPON3BOACTBA NpeAnaraeTcs UCNoMb30BaTb CaMylo 3KONMOMMYECKU YACTYIO B
MUPE TEXHOIOMMIO S3HEPreTUYECKON YTUNN3aLmMmn Ha KONIOCHMKOBOW peLUEeTKe.

Cxema TexHONOrMmM TepMMUYECKON NepepaboTKkM OTXOO0B B NEYN C KOFTOCHUKOBOW peLLeTKon Bbi-
rMaauT Tak. M3-3a Toro, 4TO CMeLlaHHble KOMMYHasbHble OTXO4bl COAepXaT 3HAYUTENBHOE KONUYECTBO
BMarn 1 HexenaTtesnbHbIX KOMMOHEHTOB, TaKMX Kak MeTanmbl, XfopcoAepKallne nnactuki, To ans bes-
OnacHON TepMmUYECKO NepepaboTkn TakMX OTXOLO0B W MOBLILLEHUSA UX TEMNOTEXHUYECKMX XapaKTEPUCTUK
npegycmatpuBaeTcs NoaroToBka oTXxodoB B anbTepHatvBHoe RDF-tonnueo. CmeluaHHble oTxoAdbl Uiu
RDF(0be3BoxeHHas M naMenbYyeHHasi, CMeCb TEMOTBOPHLIX (PpakLuMin OTXOOO0B, C TEMSIOTBOPHOW CMO-
cobHocTbto o 18000 Kmk/kr) mocTynaeT B NpUeMHOe OTAeNeHne, rae NpoXoanuT NepPBUYHBIN KOHTPOSb,
3aTem nocTtynaeT B OyHkep-Hakonutenb. N3 OyHkepa TONnMBO(OTXOAbI) O3MPOBAHHO NOJAeTcs B Nevb
CMNOEBOro CXUraHus ¢ KONOCHWKOBOW peLUeTKou, rae cropaet npu Temnepatype 850—1000°C (B 3aBucu-
MOCTMU OT CBOWCTB 0Tx040B). CropeBlune ocTaTku B BuMAE 30fbl M LUMaka yoanswoTcs Ans ganbHenwen
yTunu3aumm. ObpasoBaBLuMecs ropsiiMe rasbl HarpeBaloT CTEHKM KOTNa-yTunusartopa M CUCTEMbI Napo-
neperpesaTtenen, KoTopble NepeBoadT TENMO B BOAAHON nap, Aanee 3Heprust BOASHOro napa npeobpa-
3yeTcs B 9NEKTPUYECKYIO SHEPTUIO UMK Ucnonb3yeTcs B Buae tenna. OTpaboTaHHbIe rasbl oxnaxgarTcs
W pearvpyroT ¢ M3BECTKOBbIM MOSOKOM, KapbaMuaom M akTUBUMPOBAHHLIM YrieM, MpU 3TOM, B ra3oBOM
NnoToke 06e3BpexmnBaloTCa OKCUAbl a3oTa U Cepbl, a Takke AMOKCUHBLI N Tskenble meTannsbl. [danee ya-
CTWLbI 30Mbl 1 peareHToB YNaBnMBalTCs CUCTEMOWN PyKaBHbIX (PUMNbTPOB U yAANATCA ANs yTUnusaumn.



Takum obpasom, rasbl Ha BbIXOAE coAepXaT BpeAHble NpMMecH B npegenax 3KOMorMyeckmx u caHurap-
HbIX HOpMaTMBoB [3].

Ha gaHHbI MOMEHT pyHKUMOHUMpPYET 6onee 1, 5 ThiC. YCTAHOBOK C KOFTOCHUKOBOW PELLETKOW, Mo-
CTPOEHHBbIX B Pa3HbIX CTpaHax. OTO NMOoAaBnstLiasi YacTb NPOM3BOACTB MO YTMAM3aunn TBepabiX ObITO-
BbIX 0TX040B. Kak nssectHo, LLiBenuapusa 3aHMmMaeT nepBoe MecTo B MMPOBOM 3KONOMMYECKOM PENTUHTE.
B aTon cTpaHe Ha AaHHbI MOMEHT (hyHKLUMOHUPYET 29 Takmx 3aBOAOB MO nepepadoTke TBepabix ObITo-
BbIX 0TX040B. VImu nponssoautcs anektpudectso ans 250 000 gomos.

YTunusauusa Ha KOMOCHWKOBOW pelueTke obnagaeTt Haunydwern aHeproaddekTMBHOCTbI0. bonee
90% cpeoun BCex BBOAUMbBIX MOLLHOCTEN MO TepMUYECKON nepepaboTke TBepAbiX OTXOO0B 3aHMMaloT
3aBOfbl, MOCTPOEHHbIE MO AAHHOM TexHomnoruu. [pu yTunmsauum Ha KONMOCHUKOBOW pelueTke C nony4ve-
HUMEM TONbKO 3NEKTpMYecTBa U3 TOHHbI TBEPAbIX ObITOBbLIX OTXO40B MOXHO nonydnte 600—-800 KBT/4
3MNeKTPo3Heprun (c y4etoM notpebneHns Ha cobCcTBeHHbIE HyX bl 3aBoAa), Toraa kak apyrme cnocobbl —
rasncukauusa n nuponua — gatot 0-500 KBT/4. OgHM 13 cambiX HU3KMX yOerbHbIX KanuTanbHbIX 3aTpaT
Ha MBT u3 Bcex TeXHOMormmM TepMmyeckon nepepadotkn TBepabix otxogoB (500—1000 gonn. Ha TOHHY
YCTaHOBMEHHON MoWwHOCTU vs. 500—-3000 gonn. Anga anbTepHATUBHbIX TEXHONOMNIA) [4].
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