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bvorasoBas aHepreTuka.

Hape)xHast 1 3KOHOMUYECKM BbIrogHas
afibTepHaTMBa MarmcTpasibHoMy NPUPoOAHOMY
rasy u LeHTpasIm30BaHHOMY
3/1eKTPOCHABKEHMIO.




Bbuorasoeas ctaHUuA

BuorazoBas cCTaHLUMA — 3TO
KOMIM/IEKC UHXKEHEPHbIX
COOPY>XEHWU, COCTOALLNA N3
YCTPOWCTB:

— NOArOTOBKN ChIPbS

— Npon3BoacTBa buorasa u
y06peH i

— OYUCTKM U XpaHeHnsa 6rorasa

— MNPOnN3BOACTBaA 3JIEKTPO3IHEPTINN
N TEenna

— aBTOMaTU3NPOBAHHON CUCTEMBbI
ynpaBneHunsa 61morasoBoun
cTaHumen.




Cblpbe.

OpraHnyeckue otxoabl doepm KPC,
CBUHOChepM, NTuLedepm

OTXo4bl KOPMOBOIO CTOMA

OTxoAbl 60MHN, PbIGHOIO Lexa

OTXo4bl nocsie nepepaboTkn 3epHa,
KapTodhens
OTXo4bl MOJTIOKO3aBOA0B




Buoras — ras, nony4aemsiii BOOOPOAHBIM UM METAHOBbLIM BpoXeHnem dromacchi.

| ITTnam ¢cTOUHBIX BOJ |

Komn-

'ﬁ' peccop

Hcenom3oBauue B
CeJIh CKOM XO3fAHCTBE

DNEKTPOIHEPTHA 1A

oD CTB eHHBIX HYR H O0LIMX ceTeH



NUcTopus
YenoBe4yecTBO Hay4Mnochb UCnosnbL3oBaTh bmoras gaBHo. B 1 Thica4yeneTnun oo H. 3. Ha
TEpPUTOPUN COBPEMEHHOU [epMaHnM yxe cyLLecTBOBanu NpuMUTUBHbIE BMOrasoBble
yCTaHOBKU. AnemMmaHam, HacensBLnmMm 3abonodeHHblie 3emMnm baccenHa Anbbbl,
yyaunucbh [JpakoHbl B Kopsrax Ha 6onote. OHM nonaranu, YTo roprovnu ras,
ckannueawLMncs B ssMax Ha bonotax — 9710 AbixaHune [dpakoHa. YTobbl 3a000puTh
[pakoHa, B 60510TO Dpocanu XepTBOMPUHOLLEHNST N OCTaTKU NuLin. JTroan Bepunu, 4to
[pakoH nNpuxoamT HOYbIO U ero AblXaHUe OCTaeTCs B smax. AnemMaHbl JogyManuchb LWNTb
N3 KOXXM TEHTbI, HAKpbIBaTb MMU BOMOTO, OTBOAUTL ra3 Mo KOXXaHbIM e Tpybam K cBoeMy
XUNULLLY U CXXuraTb ero anga npurotosrneHmsa nuuwm. OHO U NOHATHO, BEAb CyXue apoBa
HanUTK ObINO TPyaAHO, a OOMOTHLIW ra3 (brnoras) OTNUYHO peLluan 3Ty npobremy.
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B XVII Beke AH bantuct BaH ['enibMOHT 0DHapy»us, 4To pasnararLwiasca bnomacca
BblOenseT BocnnameHsowmnecd rasol. AneccaHgpo Bonsta B 1776 rogy npuwen K
BbIBOAY O CYLLECTBOBAHUM 3aBUCUMOCTU MEXOY KONMMYECTBOM pasnararoLlemncs
brnomaccel n KonmyecTsoM Bblaendemoro rasa. B 1808 rogy cop Xamdopu [asu
oOHapyxunn metaH B buorase.

[lepBas 3agoKyMeHTUpPOBaHHasA buoraszoBasi ycTaHoBKa Oblna nocTtpoeHa B bombee,
Nuounsa B 1859 roay. B 1895 rogy 6uoras npumeHsncs B BennkobputaHnm ans ynnyHoro
ocselleHus. B 1930 roagy, ¢ passntnemMm Mukpooduonormm, obinn obHapyXeHbl bakTepuu,
y4yacTBYHOLLME B npouecce nponssoacTea buorasa.
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CocTaB 1 KavyecTBO buorasa
50—87 % meTtaHa, 13—50 % CO2, He3HaunTenbHblE Npumecn H2 n H2S. lMNocne
ouncTkn buorasa ot CO2 nony4vaetcs GuomeTtaH. buometaH — NOMHbIM aHanor
NPUPOAHOro rasa, OTNU4Yne TOMbKO B NPOUCXOXKOEHUN.

MaTtepuanbHbit 6anaHc npouecca
MoTeHuManbHbIM BbIXoa 6Morasa m ConyTcTBYOLUX NPOAYKTOB

O4yucTka Boabl A40:

Ao Tpebyembix napameTpos
Mpuaaxme soae Bronoruueckomn
AKTMBHOCTM ANA CTHMYNRUMKM DakTepui

AKTUBHbBIV U — yp,oﬁpel-me
Npupocr —3,42 1/cyr

AzoT— 300 r/am/xy6
Dochop— 200 r/am/ky6
Kanuia — 300 r/am/ky6
Apyrue mukposnemeHTsl

OTxoap! B cyTku + obopoTHan
TeXHUYecKan Boaa

- g—onee 300 r/pm/ky6
NpusHecernun pasbasnaerca BO40M B
CootHowenum 1 : 700 - 1000.
MpUMEHAETCA B CONETaHMM: C
MunupyHrom cpencrso 3aumTbl
pacTeHun.
Butaumramm CpeacTBO yBenuYHUA
doTocHMHTEe3a pacTeHus.
3dodext
NosblweHune yporkanHoctu — 80%
Coxpaulesme nepmoaa co3pesaHis a0
3xHepens.
Cebecrommocte 0bpabotkmn Ha 1 ra —
o1 300 go 700py6

Kopmocmech surammHa B12

Jo nogauu B peakTop HaBo3
noasepraeTca 3N.NNasmeH-
NOMYy BO30EUCTBUIO U A0-
BoauTca Ao buopocrynHomn
dopmbl, NpU He 3HaAUYUTENb-
HOM BO34EMCTBUM
bepmenTamm.

CTumynaTop meTtaHoruHesa
Butaumtel— 10 mr/m/ky6.

3P deKT oT NnpUMEeHEHNA — COKpaweHne
BpemeHu npouecca go -30 %.

BbIXOo4 MeTaHa — 85. %.

TexHonorma
MezodunbHbiIA pexkmum-
+33C

Cyxou ocapok

Boixoa metaHa— 29 070 m/ ky6
57 x600 = 34 200 m/xy6

C 171 cyxoro seuwecrsa — 600 m/kyb6
Metan — 85 9%, CO:z2- 14%, gpyrve rasol — 1%
He npumeHRaITCS rasronbaepsl.

feHepauua 3/1eKTPO3HEPTrun .

Mpu Hopme Ha 1 MBaT. an.aHeprum Tpebyerca

nNpUpoAHOro rasa— 290m/ky6.



JKonorus
[Mpon3BoacTBO BMorasa NO3BONSET NPEeSOTBPATUTL BLIODPOCHI MeTaHa B aTMocdepy.
MeTaH oka3blBa€eT BNnUsAHME Ha NapHMKOBLIN 3 deKT B 21 pa3 boree cunbHoe, 4Yem
CO2, n Haxoantcsa B aTmocdepe 12 net. 3axBat MeTaHa — Ny4LIUN KPaTKOCPOUYHbIN
cnocob npenoTBpalleHna rnobanbHOro NoTensieHns.
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NMpnmeHeHne buora3sa
buoras ncnonb3yloT B Ka4ecTBe ToMnNMBa A4 NpoM3BOACTBA: ANEKTPOIHEPTUN,
Tenna unm napa, unu B Ka4ectee aBTOMOBOMIIBHOIO TONMBa.




BruorasoBble YCTaHOBKM MOTYT YCTaHaBNMBATLCS Kak OMUCTHbIE COOPYXXEHUS Ha dhepmax,
nTnuedabpurkax, CNMPTOBLIX 3aBOaX, caxapHblX 3aBoAax, MCOKOMbMHaTax.
BruorasoBasi yctaHOBKa MOXET 3aMeHUTb BETepPMHAPHO-CaHUTapPHbI 3aBo, T. €. Naganb
MOXET YTUNU3npoBaTbcs B OMoras BMECTO NPOn3BOACTBA MSICO-KOCTHOW MYKN.




JKosiorndyeckas Bbiroga

OpraHun4yeckue
OoOTX bl:
onacHbl Ans Bawero 300poBbLA
Sﬁ“s OnacHbl Ans Bawmx XuWB0THbIX

OTEPATUTENIBHO NAaxXHyT

yrpoXaroT Bam rura{tckumm Lwrpacpamu

3arpAsHAIOT BO34yX MeTaHoM (B 21 pa3 onacHee YrneKucnoro rasa)

3arPA3HAKT rPYHTOBLIE BOALI U MN0YBY

YBENNYWBAIOT CaHWTapHYH0 30HY A0 1 kM™

Buoraszoeas
yCTaHOBKa:

aKoHOMWUT Bauwm gexbru

nponssoauT Buoras (60-80% mertaH)
cOeperaeTt yronb, ras v Bawy aHeprno
NPOU3BOAWT OPraduyeckue yaobpeHus
YHUYTOXAET HENPUSATHBIA 3anax
obeasapaxusaeT Baum otxoab!

YHUYTOXKAET 3epHa COPHAKOB

YMEHbLUAET CaHWTapHy 30Hy Ao 150 metpos™
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SKOHOMUYEeCKas Bbiroga

Ha npumepe 0HOro [HA U3 XXW3HW OAHOI KOPOBbI

PON3BOAUTCSH Kak ucnons 308ars
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1.9 »~ Guorasa (65% NPOAaTe WKW UCNONS 308aTh ras

METaH)

16300 kxan renna oborpeTs 14.5 M nomewseHuR aaxe 8 Cubupu

3.6 kB4 06eCNesnT 0CBEWEHHOCTE 46 M? NPOM3BOACTEEHHBIX
INeKTPOIHEeprun nnowanen 8 CMeHy ™

50 nutpos NPOAaTh UAKM UCNONS 30BaTh YA0OPeHNS

ynobpernii N AR

Kak wcnone 308aTt

3 - o,
2.4 w” Gworasa (65% | oo nare, wnu menonszosars ras
MEeTaH)
20500 xkxan Tenna oBorpets 18 M° nomeweHni gaxe 8 Cubupu
4.5 xBr"y 068CNe4MT OCBRLBHHOCTE 52 MZ NPOM3BOACTEEHHLIX
SNEXTPOSHEpPrun nnouanen 8 cMeHy "
48 nuTpos NPoAaTe UAK UCNONs 308aTe yaoGpeHnsa
yaofpeHui



