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JHEPITETUYECKASA YTUJIN3ALIUSA CBAJIOYHOI'O I'A3A
KAK CIIOCOb ®OPMHUPOBAHUA
HOBOM MOJIEJIA YIIPABJIEHUSI OTXOJJAMH
OI'AOY BO «Kazanckuit (ITpuBomkckuii) henepanbHbIi yHUBEPCUTET

D¢ dexTuBHOE YINpaBIeHUE OTXOJaMH IIPOU3BOJCTBA M IOTPEOJICHUS
MpeAnoiiaraeT CUCTEMHYIO JIESITEJIBbHOCTh IO HECKOJbKUM HaIpaBJICHUSIM:
HH(POPMAITMOHHO-TIPOCBETUTEIbCKAsS paboTa ¢  HACEIICHHEM, IIOCTOPEHHHUE
CUCTEMBbl pa3feibHOTO cOopa TBepAbIX OBITOBBIX oTX0A0B (manee — TBO),
pa3paboTky 2G(EKTUBHON JTOTHUCTUYECKOM cXeMmbl TpaHcrnopTupoBku ThHO,
rIyOOKasi COPTUPOBKA M IMOBTOPHOE HCIOJb30BAHUE OTXOJOB, YTHIIM3ALUS WU
3aXOpPOHEHUE, PEKyJbTHUBALMS  IUIOMIAAEeW  3aHATbIX  noimroHamu  THO.
3HauuTeIbHAS YacTh MHQPACTPYKTYphl oOpalieHus ¢ oTxoaamu B Poccuiickoit
denepaliii MOpabHO M TEXHUYECKH ycTapeiaa M B 3HAUUTEIBHOW CTEIEHU HE
COOTBETCTBYET COBPEMEHHBIM MPUPOJOOXPAHHBIM TpeOoBaHUSIM. BBeaeHue
['ocynapcTBeHHOro peectpa 00BEKTOB paszMerieHus oTxoqoB ([lamee — I'POPO)
CUCTEMATU3UpPOBAJIO HH(POpMalMi0 00 HMEIOMUXCI O00BeKTaX (PaKTHIECKOTo
pa3MeIeHus OTXOJ0B U CTEIEHU MX COOTBETCTBHS HOPMAaTHBAM M TPEOOBAHUSIM.
HNctopudeckn  CIOXKMBIIAACS  DKOHOMHYECKas Mojiesib  nojauroHoB  ThO
MpeaycMaTpUBAET HJKCIUTyaTallMI0 TOCJIEAHUX HCKIIOYUTEIBHO B KA4eCTBE
MAaCCHBHBIX ILIOMAMOK 3axopoHeHus THhO ¢ MUHMMHU3HPOBAHHBIM (POHIOM
CPEACTB MEXaHW3allMH, JOMOJHEHHYI) MAaJIONPO3paYyHbIMU CXEMaMH pYy4YHOU
COPTHUPOBKHM  0TX0/0B. IlomoOHas  mMoxenb  oOpamieHus ¢ OTXOAaMu
MpENoNpeeNsaeT TMOTePI0 3HAYUTEIBHOW YacTH JIOXOJOB  OOYCIIOBIECHHBIX
HapylIeHUEM HOPMATHBOB 3aXOPOHEHHS OTXO0B, MaJOW rTyOMHOM cerMeHTalluu
U COPTUPOBKU OTXOJIOB, MACCUBHBIM XapaKTEPOB JHEPrOKOMILICKCA MOJMIOHA
TBO. Bmecte ¢ TeM HEOOXOIUMO OTMETUTDH BBHICOKHM PHEPTETHUYCCKUM TTOTSHITAAI

TBO kak BBICOKOKAJOPUHHOro opranmyeckoro rtommsa (2,1-3,3 kBt u/kr) u



BO3MOXKHOCTh TOCTPOEHHSI BBICOKOA()()EKTUBHOTO KOMIUIEKCA SHEPreTUUYeCKOn

yYTUJIn3alnuy CBaAJIOYHOI'O Ira3a.

[Ipoilecc  MeTaHOreHe3a  HEpPa3phlBHO  CBSI3aH € 3aXOPOHEHHUEM
opraHocojiepkanux orxoaoB Ha nojuroHax THO. [1] IIpunsaTast B OONBIINHCTBE
CTpaH MHpa KoHUemnuus 3axopoHeHus ThO B NpHUNOBEPXHOCTHOM CJIO€ 3EMIIH
NpEeNoNpeaeNnsieT HWHTCHCUBHOE OMOXMMHUYECKOE pAa3loKEHHWE OTXOJO0B C
o0pa3oBaHMEM CBaJIOYHOTO raza. KauecTBeHHBIN COCTaB CBAJOYHOTO ra3za HapsIy
C TAPHUKOBBIMH (METaH, TMOKCH]T YTIEPO/1a) Ta3aMu BKJIIOYAET BBICOKOTOKCUYHBIE
COeIMHEHUS (CepOBOIOPOI, AMOKCHUJI CEPBhI, OKCHUIIBI a30Ta, yrieponaa u T.1.). [2, 3]
[ToMrMO HENMOCPEACTBEHHON 3MHCCHU CBaJOYHOTO ra3a pa3joKEHHE OTXOJOB B
YCJIOBUSIX TOBBIIIEHHOW BJIQKHOCTU U TEMIIEPATYPHI B TEJIE MOJIUTOHA TPUBOJIUT K
CaMOIIPOM3BOJFHOMY BO3TOPAHHIO BHYTPEHHHUX CJIOE€B UM KakK CIIEJCTBHUE
BBIJICICHHE B aTMoc(epy BpEIHBIX, KAHIIEPOTCHHBIX MPOJYKTOB TOpPEHUS.
COBOKYITHOCTh ~ JTAaHHBIX  (DaKTOPOB  YCYT'yOJIsIeT HETaTUBHOE BO3JCHCTBHUE
nomuronoB TbO Ha »skocucremy perumoHa. Hamuume A0CTaTOYHO BBICOKOU
KOHIIEHTpAIlMd METaHa B CBAJIOYHOM Ta3e IMO3BOJIAET pacCMAaTpUBATh CBAJIOUHBIN
ra3 B KadyecTBe aJbTePHATHMBHOTO TorumBa. CpemHssi TemioTa CropaHus
(KaJIOPUITHOCTB) CBAIOYHOrO rasa coctaBmsier 23 300 x/Dx/m° (5 500 Kkaw/m).

JI1s1 IpEMepa TeIIoTa CropaHus IpUpoaHoro rasa 35 000-43 000 khx/m°. [4, 5,
6]

Takum o0Opazom, paboOTel B 00JIaCTU TIOCTPOEHHUS COBPEMEHHOTO
3G (HEKTUBHOTO HHEProKOMIUIEKCa Ha 0a3e JKCIUTyaTUPYeMOro WIIM 3aKpbITOrO

nonurona ThO saBnsieTcst akTyalbHOU 3aa4€id.

B Poccun sxcrutyatupyetcst 6onee 1300 nmonuronoB ThO oOuieit miomaasio
mmomaae nopsaaka 15 teic. ['a. [lepCneKTUBHOCTh yTHIIM3ALMKM CBAJIOYHOIO Ta3a
JOTIOJTHUTENBHO ompeaenseTcs: 3axopoHeHueM 97% (6omee 29 MIIH. T) €XKEroaHO
oOpa3yronuxcsi OTX0JI0B. EjkerogHas sMHCCHS CBAJOYHOTO ra3a OIEHHWBACTCS
BenuunHo 1,1 muapa. M3 (788 Thic. T), YTO MpeBBIIIAET MHUPOBOM OO0BEM

yTHIU3anud cBajouHoro raza. [1, 7, 8] CoBOKymMHOCTh pa3iuyHBIX (HAKTOPOB



CAEPKUBAIOT PA3BUTUE YCTAHOBOK SHEPIETUUYECKON YTUIM3ALUKA CBAJIOYHOIO ras3a
B Poccun. Xots moctatouHo ycmentHo (DYHKIIMOHHPYET Psll MPOEKTOB B ITOU
oOnacTu: cpeau HUX npoekThl B ropogax Cankrt- [lerepOypr, Huxuuit Hosropon,
Bonrorpan, Camapa, MOCKOBCKOM 00JIacTH, TOTOBUTCS K peal3aIlid MPOSKT B

PecniyOuke Tarapcran u ap. peruonax. [8, 9]

[IprMepoM yCHEmHONW NPAKTUKU SHEPTETUUYECKOM YTUIIM3AIMU CBAJIOYHOTO
raza MOXET CIYyXUTh KoreHepanuoHHas ycraHoBka (Buckoncun, CIIIA).
NH)XEeHEpHO-TEXHUYECKUI KOMIUIEKC KOTOPOW BKIJIKOYAET: CUCTEMY Tra3ompoBOJa
JUIMHOW 3 MHJH, TypOMHY MOIIHOCTHIO 3.2 MBT ¢ maporeHeparopHoi yCTaHOBKOM
YTWIM3ALUU TeIIa OTBOAUMBIX Ta30B. B pe3ynbraTe WMHTErpanuy KOMIUIEKCA
noTpeOIeHre TPAJAUIMOHHBIX BHUJOB TOIUIMBAa cokpatuiioch Ha 50%, BBIOpOCHI
NapHUKOBBIX ra3oB — Ha 47%. UuCThIA AOXOA OT SKCIUTyatanuu cocTtaBimseT $1

MIIH./To. [2]

B ycrnoBusix kimMaTtuyeckoro u reorpaduueckoro mosioxkeHuss Poccun
LEJIeCO00Pa3HOCTh HHEPreTUYECKOM YTWIM3allMd CBaJOYHOTO rasza JIMIIb
Bo3pactaer. OpHako (aKTUUECKH IIUPOKOTO PACTPOCTPAHECHUS] TMOJ00HbBIE
MPOEKTHl HE MOJIYy4YUSd. AHaNIU3 (PAKTOPOB CAEPKUBAIOIIMX PAa3BUTHE OTPACIU
DHEPreTUYECKOW YTWIM3alUMM CBajJo4yHOro rasa B Poccuiickon @Penepaunn

TIO3BOJIMIT BBIJIETUTH HECKOJIBKO (PaKTOPOB:

® HEMOJHOTa U HEIOCTOBEPHOCTh HMHMOpPMALMU O KOJUYECTBEHHOM U
Ka4eCTBEHHOM COCTaBe OTX0A0B Ha mnosuroHax TbhO. B pesynbrare
OCJIOKHSIETCSI  BBIIIOJIHEHUE TMEPBUYHOIO  TEXHUKO-3KOHOMHYECKOIO
000CHOBaHMS IPOEKTA.

® OTCYTCTBHE JICMCTBYIOIIUX CUCTEM ra300TBoIa Ha nojauronax ThO.

® OTCYTCTBHUE JIECTBEHHOM HOPMAaTUBHO-NIPABOBOU 0a3bl
pEerIaMeHTUPYIOLIEH NEATEIbHOCTh MAJIOW PacCHpeNeIeHHON 3HEPreTUKU
U aJbTePHATUBHOMN YHEPTETHUKHU.

e Bricokast cTOMMOCTh OPT(HETbHBIX PEIICHUHN 3aMaJHbIX KOMITAHUH.



Kak BumHo moMuMO UWHQPACTPYKTYPHBIX  H3AEPKEK  CEPHE3HBIM
CIEPKUBAIOMIMM (DAaKTOPOM CIIY>)KMT HECOBEPIICHCTBO HOPMATHBHO-TIPABOBOU
0a3pl. JlaHHBI BONpOC akKTyajeH [Jsi BCEM oOTpacid adbTepHATUBHON U
B0O300HOBIsIeMON 3HepreTuku. CkasbIBaeTcs crenu@uka Majiol aabTepHATUBHOU
sHepretuku. Hamnuue mepuosoB u30bITKAa U HEAOCTaTKa MOIIHOCTU. KopeHHBbIM
pelieHueM MpoOJieMbl MOMKET CTaTh KOMIUIEKCHOE PAacCMOTPEHHE BOIpoca
yIOpaBiIeHUs] OTXoJaMu Ha monuroHe. llepeBox ¢yHKIMOHAnMa MOJIUTOHA OT
00BEKTa 3aXOPOHEHHUs OTXOJOB Ha KOMIUIEKCHOE MPEANPHUSITHE MO NepepadoTKe,
YTWIA3aMM W 3aXOPOHEHHI0 B MAKCHUMAJbHOM CTENEHU HWHEPTHOW Macchl
oTxo70B. Pacmupenue ¢yHKIMOHaATIA HEU30EKHO MOTPEOYyeT MOMOJHUTEIbHBIX
sHepro3arpaT. KoMneHcaluo KOTOpbIX U NMPU3BAH 00ECHEUYUTh SHEPTOKOMILIEKC
nomuroHa ThO. OpHOBpeMEHHO pemaercs 3aJayd CHMXKEHUSI aHTPOIIOTEHHOU

Harpy3Ku Ha 3KOCUCTCMY PCTrHOHA.

[IpoBomumbie B KOV wuccienoBaHus HampaBieHbl Ha pa3pabOTKy
METO/I0JIOTUYECKUX OCHOB YIPAaBJICHHUS OTXOJAaMHU M OTEUECTBEHHBIX MHKEHEPHBIX
pelieHui B O0OJAacCTH yNpPaBICHUS METAHOTEHE30M U JHEPreTUYECKON ero
yruinzanuu. [IpoBeas A€KOMIO3UIMIO MOCTABJICHHOM 3aladd ObUIO BBIAEIEHO

HCCKOJIBKO YCJIOBHO HC3aBUCHUMBIX HaHpaBHeHI/Iﬁ HCCICOAOBAaHMA:

® uccueaoBaHre MOP(HOIOrHYECKOTO COCTaBa Tella MOJIUTOHA,

® MOJICTTMPOBAHUE )KU3HEHHOTO IIMKJIa BHYTPEHHUX MPOIIECCOB MOJIUTOHA;

® aHaJW3 PHEPreTUYECKOro noteHuuana noiaurona ThO;

e pa3zpaboTka TPOOJEMHO-OPUECHTUPOBAHHON METOJWKH Jera3aluy TMOJUroHa
TBO;

® CHCTEMHBIN aHAJIU3 TpoIlecca nepepadoTKu, yTuiauszanuu u 3axoponerus: ThO,
pa3paboTka METOJO0JIOTUU yrpaBiieHus moiauronoM ThO wu mocTpoeHus
(G ()EKTUBHOTO HSHEPrOKOMILIEKCA Ha OCHOBE YCTAaHOBOK allbTEPHATHUBHOM
HSHEPIreTUKH.

B kauectBe oObekTa BbIOpaH Tmoauron ThO  pacnojokeHHBIM B

HEMOCPEeACTBeHHOM Omm3octu Kk r.Kaszanb. 3a Bpems dKCIUTyaTallid Ha MOJUTOHE



C(I)OpMI/IpOBaHBI 3alIOJIHCHHBIC KapTbl 3aXOPOHCHUA OTXOAO0OB KOTOPLIC H

MMPCIIOKCHO UCITIOJIB30BATh B KAUYCCTBEC OIMBITHO-OKCIICPUMCHTAJIbHBIX YUYAdCTKOB.
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Puc. 1. Tunosas cxema yTWin3amuu CBaJbHOIO T'a3a, TIe
1 — momaaka CKIagupoBaHus 0TX0/10B; 2 — Tejo noiaurona ThO; 3 —
CHUCTEMa ra300TBO/Ia CBAILHOTO Ta3a; 4 — y4acTOK MPUBECHUS MMapaMeETPOB
CBAJILHOTO Ta3a K TPeOyeMbIM 3HAUCHUSIM; 5 — KOT€HEepallMOHHAasl YCTaHOBKa

[IpoBenaeHsl  MOJNEBbIE  HCCIAEAOBAaHUS  KOHIIGHTpallUd  MeTaHa B
MOBEPXHOCTHOM ClIo€ TONUroHa. Pa3pa®oTaH TPOEKT HCCIEeI0BATEIbCKON
ra3ooTBOJIHOM 1maxThl. [IpopabaThiBaeTcsi BONpOC afanTallii COBPEMEHHBIX
BBICOKOA((h)EKTUBHBIX JIEKTPOTCHEPUPYIOINX YCTAHOBOK K pab0Te Ha CBAJIOYHOM
razy.

Pazpaborannass B pe3ynbTare HCCIIENOBAaHUM METOAOJIOTHS YIPABICHUS
OTXOJIaMH W DHEPTETHYCCKON YTHIIM3AIlMU CBAJOYHOTO Ta3a IMO3BOJMUT MOBBICHUTH
b exTuBHOCTS (PYyHKIIMOHMpPOBaHUS ToauroHa ThO, MUHUMU3HPOBATH O0BEM

3daXOPOHCHHUA OTXOJ0B U HCTATUBHOC BO3I[CI>1CTBH€ Ha SKOCHUCTCMY PCTHUOHA.
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AHHOTAIIUA:

B crathe mpuBeneH aHaiau3 TUMOBBIX IMOJXOJ0B K OpraHM3alluM Jiera3aluu
nosmronoB THO. Onpenenena HEOOXOAUMOCTh MPOBEICHUS KOMIUIEKCHBIX paboT
no jgerazanuu Tena nonuroHa. [lpennoskeHa aBTOpcKash NEKOMMO3WLIMS 3a/1add
Jerazaiuu  Tejia TnosuroHa. lIpuBeneH aHamu3 CYHIECTBYIOIIMX METOAUK
npoBeneHus padoT mo gerazauuu nonauronHoB THO. Ilpemnosken aBTopckuid
MOAXO/I, PEaTu3yIOINi Mocae0BaTeIbHO-TIapajieIbHbIE UCCIEOBAHNUS B paMKax
paboT MO JOCTWIKEHUIO €IMHOW IENU: CHUKEHUIO aHTPOMOTEHHOW HArpy3Ku Ha
PKOCHCTEMY PpETHOHa OOYCIOBJICHHOM HE0O0X0oauMocThio 3axopoHeHus TbHO.
[IpuBeneH miaH paboT Mo pa3pabdOTKe 1E€JIEBOM MPOOJIEMHO-OPUEHTUPOBAHHOM
METOJMKHA  ympaBiieHuss mnoiuronom ThO ¢ mocienyromuM — Co3IaHUuEM

3 PEKTUBHOTO FHEPrOKOMILIEKCA.

Gilmanshin I.R., Kashapov N.F., Galeeva A.l.
Energy utilization of the landfill gas as a way of formation of a new waste

management model

Keywords: landfill gas, cogeneration, energycomplex, ecology, waste
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Abstract:

The article presents the analysis of standard approaches to degassing of
landfills. Identified the need for a comprehensive work on the degassing of the
body of the landfill. Formulated factors causing the urgency of the task. The author
proposes a decomposition of the problem of degassing of the body of the landfill,
including the study of the morphological composition of the body of the landfill;
modeling the life cycle of the internal processes of the polygon; an analysis of the
energy potential of landfill; development of problem-oriented methods of
degassing of the landfill; a systematic analysis of the recycling process, recycling
and disposal of solid waste, development of methodology of management of
landfill and construction of effective energy complex on the basis of alternative

energy installations.



