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Buora3 - 310 ropio4as rasoBasi cMecb, cocrosiuias u3 50-70% merana (CH4), votopas
06pa3yeTcs U3 OpraHMYecKuX Cy6CTaHUui B pe3ynbTaTe aHa3po6HOro U MMKPOGHONOTHYECKOro
npoueccos. B coctaB 6uorasa Bxoast Tare 30-40% yrnexkucnoro rasa (C0O2) 1 HeGoNbLUKE
Konu4ecTBa cepoBojopoaa (H2S), ammuaxa (N2), Bopoposa (H2) v okcupaa yrnepopa (CO).

CopepwaHue aHepru B 61orase Hanpsamylo 3aBUCHT OT KOIM4ECTBa
MeTaHa. B cBfi3u ¢ 4em 6uoras LenecoobpasHo UCNoab30BaTb B KAYECT-
BE 3HEProHOCUTENS ANS NPOM3BO/ACTBA A/IEKTPO3HEPTUM U Temna.

B 0CHOBY paboThl 61MOra3oBbiX YCTAHOBOK 3a/I0MEHbI OMONOrnyeckue
NpOLECChl COPAXMUBAHUS U Pa3NOKEHUS OPraHUIECKMUX BELLECTB NOJA,
BO3AENCTBMEM METaH006pa3ytoLLMx 6aKTepUiA B aHasapOBHbIX YCNOBHAX,
KOTOpbIE XapaKTEPU3YIOTCS OTCYTCTBUEM CBOGOAHOTO KUCNIOPOAA, BbICO-
KO BNAXHOCTBIO M Temnepatypoii cpeapbl 15-20°C ans ncuxopuibHbIX,
30-40°C ans Me30dunbHbIX 1 50-70°C Ans TepMOGUIbHBIX GaKTEPHH.

AHa3po6Hoe copaknBaHue OCYLECTBASETCS B FePMETUYHOM EMKOC-
W - peaKTope (MeTaHTEHKE) 06bIYHO LIWTMHAPHUYECKON GOPMbI TOPU3O0H-
TaNbHOTO UM BEPTUKANLHOIO pacnonoxenus. [ina adpdexTuBHOro copa-
}KMBaHWA B M0N0OCTU PeaKTopa Heo6XxoANMO NOALEPHUBATL NOCTOSHHYIO
TeMnepaTypy B COOTBETCTBUM C NPUHATLIM PEXUMOM GPOXEHNU:: Me30-
GUIbHBIM WK TEPMOGUIBHBIM 1 OCYLIECTBNATL PETYNAPHOE Nepemelln-
BaHWe COPaKMBAEMOrO Cbipba.

Cnepyet OTMETUTb, YTO ME30PUAbHBI PEKMM TPEGYET MEHbBLIMX
3aTpat Tenna, Ho pacnaj oOpraHUYecKKX BeLECTB Npy TaKow Temneparype
NPOMCXOAUT MEANIEHHEE U HE B NOJIHOM 0GbEME.

TepMOGUIbHbINA PeXMM nepepaboTky Cbipba TpebyeT 60/bLIMX 3aTpaT
Tenna, uMeeT 6onee BbICOKYI0 CKOPOCTb pacnaja, 60ee BbICOKUA BbIXOA
61orasa 1 HauMeHee Bpe/eH ANs OKpywatowen cpeabl. Ho aToT pexum
6onee CNOMEH ANS peann3auun U KOHTPONS.

B npouiecce copaxuBaH1s NPOUCXOANT BbijieNIeHre 61orasa, coaep-
wauero 40-70% metaHa, 30-60% ymekucnoro rasa, okoso 1% cepo-
BOZOPO/A W HeBOsblLNE KONMYECTBA a30Ta M Boaopoaa. O6beMHas
TennoTa cropaHus 61orasa cocrasser okoo 22 MIx/m3.

Konuyectso o6pasytouierocs 6morasa A1 HOpMasibHO TEKYLLEro
npouecca npu Temnepatype 35-37°C v cpeaHem BpeMeHU yaepHaHus
Cbipbsi B peakTope, paHoM 10 AHsM, Haxoautcs B npeaenax 30-70 m3
61ora3a Ha TOHHY Cbipbsi B CYTHM.

OMNUCAHUE BUOTA3A

Buora3 npe/acTasisieT co6oii ra3, reHepupyembli B npouecce
aHa3pOo6HOro copakuBaHus, cocToswmiA U3 metaHa (CHa) u ymekuc-
noro rasa (CO2), COOTHOLEHWE KOTOPbIX B 610ra3e 3aBUCHT OT COCTaBa
nepepabaTbiBa@MOM OCHOBbI, & TaKKe OT IUTENIbHOCTU 1 Temnepatyp-
HOrO pexuMa OpraH130BaHHOrO npovecca 6poxeHns. Kpome MeTaHa
W YITIEKMCIIONO ra3a, b1oras Takwe COAEPMMT Cnefbl BOAOPOAA, asoTa,
KUCIOPOAA U CEPOBOAOPOAA, B 3aBUCUMOCTH OT COCTaBa OCHOBBI

1 GaKTMYECKOrOo TUNa npoLiecca.

OPUEHTUPOBOYHbIA COCTAB BUOTA3A

KomnoHeHT ®opmyna Copepanue, % 06.
MetaH CHa 50-80
YrneKkucbin ras CO2 15-40
YrapHbli ra3 co 0-0,3
Bonopoa Ha 0-3

A3sor N2 1-5
Kucnopoa 02 0-0,5
CepoBoaopoz H2S 0,05-1,5

06bI4HO COflepHaHNe METaHa U YIEKUCNOro rasa B 6uorase

cocraBnset: 95-98%

CopaepwaHue MeTaHa 06bI4HO cocTaBnseT: 65-67%
CopepwaHue aHepruu B 1 M3 61orasa 3KBUBaNEHTHO 6 KBT-4

TEMJIOBAS
CXEMA
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CXEMA OBPA30OBAHMSA BUOTA3A

TNpovennbl, Tuaponus-
HUpbI, Hble
YrneBogbl Gaxrepun

baxrepuu,
r““.‘.’.ﬁ’e'"" o6pasyloume B buora3
YKCYCHYIO CHy + CO,
GaKrepuu s
KUCOTO-
rMngglAmﬂ OBPA3YIOLLIAR A””g{.ﬁk””‘ METATEHE3
DA3A
Tuaponus-
Hble
GaxTepum
TUAPO/IU3HAA ®A3A:

Bo Bpems npotekaHus rMapoan3Hoi ¢asbl, B pesynbrate KU3HeAesTeNbHOCTH
6aKTepuiA, yCTOYMBbIE CYOCTAHLMM (MPOTEMUHBI, UPLI W YINEBOAbI) pasnarator-
Csi Ha NPOCTble COCTaBASIOWME (aMUHOKUCAOTLI, MIOKO3a, UPOBbIE KUCAOTI).
KUC/IOTOOBPA3YHOLLASI ®A3A:
[lanee 31 cocTaBnsitolmMe pa3naraloTcs Ha Apyrue OpraHUYecKue BeLLecTBa
(KMCNOTBI: YKCYCHas, NPONMUOHOBAS, MaCNfHas; CNUPTbI, anbAernabl) U Coean-
Heus: Hp, COo, a Take No 1 HaS. 10T npouecc npotekaeT Ao Tex nop, Noka
pa3BuTUe GaKTepuii He 3aMeaN1TCA NOZ BO3AENCTBUEM 06pa30BaHHbIX KUCAOT.
ALETOTEHHAS! ®A3A:
Mon BO3AGMCTBUEM aLETOreHHbIX GaKTepuii, U3 06pa30BaHHbIX KUCAOT, Bbipa-
6aTbiBaeTCs YKCYCHas KUCnoTa.
METATEHE3:
YKCyCHasi KUCNOTa pa3naraeTcsi Ha MeTaH, YIEeKUCbIN ra3 v BOY

(YkcycHas kucnota = CHa + CO2 + H20).
Boaopoa v yrekucbliA ra3 npeobpasyioTcs B MeTaH 1 BOAy

(CO2 + 4Hy - CHg + 2H20).

Mony4eHHbIN TakUuM 06pa3oM 61oras MOXHO MCMO/b30BATh B KayecTse Tor-
NIBa B 3HEPreTUYECKMX YCTaHOBKaX.

DHEPFETUMECKME 0,7 nutpa
3KBMBAJIEHTbI BEH3WHA
BUOrA3A
06mmpa
MA3YTA
6 KBt
ANEXKTPUYECTBA

BbIXO/[, BUOrA3A

XapaKTepucTUKKU Haubosee UCNob3YEMbIX OCHOB /LTS aHaspPOBHOTO copa-

XUBaHUA:

ccB B | CH4,
i % woes |
Conoma KyKypy3bl 86 72 900
Conoma nieHubl 85 85 500
Conoma MacnuyHbIx KynbTyp 92 97 700
JluctBa caxapHoi CBEKb 16 78,5 500
Jlucta kaprodens 25 79 840
PucoBasi conoma 89 93 220
Cunoc, TpaBa 1 Kneeep 25 90 300
OTx0Abl CaxapHOro NPouU3BOACTBA 15 90 540
OTX0Abl NUBHOTO NPOM3BOACTBA 25 66 700
DpyKTOBbIE OTXOAbI 45 93 670
OBOWHbIE OTXOAbI 15 76 540
Menacca 80 95 420
MyHUUMNANbHbIA Wiam 19 60 540
HaBo3 KopoB 8 T 250
HaBo3 oBeL 20 80 200
HaBo3 cBuHen 5 85 450
HaBo3 nowapgei 32 80 250
[4mit HaBo3 23 70 350

XUMUYECKUIA COCTAB BUOYIOEPEHUM

XUMUYECKKIA cocTaB 6MOYA0OPEHNI U3 6MOra3oBO yCTaHOBKM. TBEpaas

asa (20-30% CB).
Broyno6penus XUMUYECKUIA COCTAB Kr/TOHHY
(nepe6poauBLias macca) N NH4-N P205 K20 Mgo
CBMHOW HaBO3 59-6,5 | 1,4-20 | 53-58 | 61-63 | 15-18
KopoBwuit HaBo3 43-50 | 1,0-1,2 | 2,7-29 | 75-78 | 1,3-15
KoHCKwii HaBo3 3,6-38 | 1,0-11 | 40-43 | 43-48 | 15-1,8
[TM4mit nomer 17-18 | 3,0-3,5 | 10-10,9 | 8,0-8,8 | 3,5-4,2
TpaBa 3,2-35 | 0,7-1,0 | 1,37-1,4 | 42-48 | 0,5-0,6
TpaBsHoi cunoc 3,5-3,8 | 0,5-0,9 |1,25-13| 4,0-4,5 | 0,5-0,6
KyKypy3Hblii cunoc 3,7-40 | 1,2-13 | 13-14 | 42-45 | 0,8-10
boTBa caxapHOM CBEKIIbI 21-23 | 0,5-09 |1,25-14 | 3,5-40 | 0,7-0,9
lNusHasa apobuHa 14-16 | 2,0-2,5 | 6,0-6,5 | 54-5,5 | 0,6-0,8
3epHoBas 6apaa 16-18 | 1,9-2,3 | 6,0-6,3 | 53-5,5 | 0,6-0,8
om (caxapHas cBekna) 5,0-6,2 - 3,3-35 | 42-45 | 1,2-16
OTxoAbl 60MHM 10-12 | 1,8-2,0 | 20-25 | 3,0-3,5 | 2,5-2,6
1 nutp
CMUPTA
0,8 kr
Yia
0,6 Ky6.Mm
NPUPOAHOI0 NA3A
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KomnaHusa “TexuHcepsuc”
npeasnaraeT NOJIHbIA CNeKTP
ycnyr ansa peanusagum
NPOEKTOB NPOU3BOACTBA

M ucnonb3oBaHus buorasa:

.~ TexHonornyeckun ayaut OENCTBYIOLLMX N HOBbIX MPOU3BOACTB

Pa3paboTka 6a30BbiX NPOEKTOB
TexHMKO-3KOHOMMYEeCKMe pacyétbl 1 060CHOBaHMA

' Pa3paboTka Bcex pa3gesnioB paboyero npoeKTnpoBaHus

M3rotoBrneHne 1 noctaBka ob6opynoBaHus

Pa3paboTka 1 NOCTaBKa aBTOMaTUYECKNX CUCTEM YrpaBfieHNs
TEXHOJIOrMYEeCKMM NPOLLEeCCOM

BbinonHeHne CTpoUTENbHO-MOHTaXHbIX paboT

BbinosiHeHne nyckoHanago4Hblx paboT n obyyeHne nepcoHana
MoHTaxHble paboTbl “nog knoy”

U3MEJIbNMUTENIU CYBCTPATA

[peaHasHayeHbl Ans rpyboro U3MenbyeHna KpynHoauc-
NepcHoro cy6ctpara (MPeUMyLECTBEHHO CENbCKO-X03AM-
CTBEHHbIX OTX0Z0B). [PUMEHAIOTCA Ha y4acTKe nepBrU4HON
06paboTku cy6cTpaTa 61ora3oBbiX KOMIIEKCOB.
TexHU4YecKas xapaKTepucTuKa
MpOM3BOAUTENLHOCT N0 Cy6CTpaTy, M3/yac  25-100
MoutHocTb npuBoaa, KBT 5,5-22
YacTora BpaleHus, 06/ MuH 291

AUCNEPTATOPbI CYBCTPATA

MpeaHa3HayeHbl ANt TOHKOTO M3MENbYEHNA U TOMOTeHH-
3auum cybeTpata, Coaepiallero TBEPAbIE BHIYEHUS.
MPUMEHSIOTCS Ha yyacTKe NepBUYHON 06paboTKK Cyo-
cTpara 610ra3oBbix KOMMIEKCOB.

TexHU4YecKas xapaKTepucTuKa

[pon3BOAMTENLHOCTb MO Cy6CTPaTy, M3/yac  180-600
MotwHoCTb NpuBOAA, KBT 1,1-9,2
Yacrota BpalieHus, 06/MUH 87-373

P
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CKOPOCTHbIE TEMJTIOOBMEHHUKHU

MpeAHas3HaueHbl Ans Harpesa/oxnampaeHnsa cyberpara
Ha 3Ttane ruapoAN3HOI 06paboTKM. A TaKke Ans nopaep-
aHus Heo6XoaMMON Temnepatypbl B METAHOBbIX Peak-
Topax. [IPUMEHSIETC Ha yyacTKe NepBUYHOM 06paboTHM
cybCTpaTa M Ha y4acTKe MeTaHOBOro GpOXeHMs 61oraso-
BbIX KOMMIEKCOB.

TexHuyecKan xapaKTepucTUKa

MoBepXHOCTL TeNI006MeHa, M2 15-300
KonnyecTso xoA0B, WT. 2-8
[innHHa Ten1006MeHHbIX TPy6OK, M 2-8 MoHTaMHble

METAHOBDIE PEAKTOPbDI

lpeaHasHayeHbl Aisi OpraHu3aLun npouecca aHaspoo-
HOro GpoMeHus cybcTpara, NpOLWeALWero rMapoanu3Hy
06pa6otky. OcHOBHOE 060pyAOBaHNWE GUOra3oBbIX KOM-
MIEKCOB.

TexHuuyecKan xapaKTepucTUKa

06béM, M3 1000-9000
[nametp, MM 10 400-22 500
_Bbicora, MM 10900-22 500
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