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KanpoOexoB Azamat KackaiipaTyJbl
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OarmapiamachiHblH 1 Kypc Maructpanthl, Actana, Kaszakcran
Fouteimu sxerekmrici — [1.O. OkiMbek

Kasipri yakeirra Kasakcran Pecny6mukacer JKOK maiinananyabl 1aMbITy caTbICBIHIA TYP.
Enne Oactankpl 3HEprusi Ke3JepiHiH YJIKEH KOpJIapbIHbIH OOJIyblHA KapamMacTaH, 3HEPrUsiChIHBIH
TanmbUIBIFBl  Oap. Onapapl KaHAPTBHUIATBIH SHEPTHsl KO3IEpiH MaiiianaHy apKbUIbl a3alTyra
6omansl. Kazakcranaa bl 60ibI KOH, ©CIMIIK HIBIHAAPHI, TYPJ KaJIAbIKTap KUHATATHIH KOITEreH
aybll IIApyambUIBIK —ankanTapsl Oap. Omap ofeTTe OpraHWKaiblK THIHAWTKBIII PETIHAC
naiinananeiaael, Oipak ojapabl OMoras OeH bUTy HIBIFApyMEH alllblTy MpOLEciHAe MaiifanaHy
MyMKiHziri 6ap. Toymirine 15 m® Guoras 60 m> yiine 4-5 ajaMHaH TypaThlH OTOACHIH KBLIBITY,
BICTBIK CyMEH >Ka0/bIKTay KaXKEeTTUIITH KaMTamachl3 erei. COHABIKTaH OMoras3ibl Koijany OyTiHri
KYHIe JICH1H ©03€eKTi, acipece eNJIiH manFail ayganaapeaaa [1].

buoraz-opTypii mbIFy Teri 6ap opraHMKajblK 3aTTapJblH aHa’dpOOThI AIIBITYBIHBIH OHIMI,
IIpoLiecC OTTErIre Kol kKeTKi30ecTeH »kypei. buorasapiy Herisri komnoHeHTTepi MeraH (CHy) - 55-
70 % >xoHe keMipKbIKbUT Ta3bl (CO2) - 28-43 %, conpaii-ak a3 Memmepnae kykiprcytek (HaS).
buoraszp! any yuiH 61ora3z KOHABIPFBUIAPBIHBIH SPTYPIIL TypJIepl KapacThIPbUIFaH, 0JIap/bl OChUIal
KikTeyre 6omanasl [2]:

- ra3apl ajgy TEeXHOJIOTHSCHI OOWBIHINA, onap e3 Ke3eriHae 4 Tomka OesiHeni (mpoiiecc
caTbUIApbIHBIH CaHbl OOMBIHINA, TEMIEpPaTypalblK PEKUM OONBIHINA, PEAKTOPIABIH KYKTeMeci
OOMBIHIIA, KYPFaK 3aTTHIH CaJBICTHIPMAIIBI MOJIIIIEP1 OOUBIHIIIA),

- Ta3apl KOJIaHy KaFuaaThl OoibIHIIA, onap Aa 3 Tonka Oemineni (marsiH XKIO-ma 5ekTp
MOHE JKbUTY SHEPTUSACHIH OHJIPY YIUiH, XKBUIBITY Ka3aHABIFBIMEH KbUIy OHIIPY VIIiH, Ta3 OHIIPY
YIIiH, MeTaH 06y jKoHe ra3 KyObIpbIHa aiiiay apKbUIbl);

- Maiila’JaHbUIaThIH MIMKI3aT OOMBIHIIA (YKaHyapJiap/AblH KOHI, alfallKbl eHIeYJeH KeWiHT1
KOH JKOHE OpraHUKAaJIBIK KaJIbIKTap, OMOJIOTHSIIBIK KaJABIKTap);

- KOHCTPYKTHUBTIK Oenrisiepi OoifbIHIIa Oip koHE OaraTopeakTopJIbIK OOJIbIN OeiHe ],

- pe3epByap/bIH MilliHi OOWbIHIIA (KYMBIPTKA TOPi3/1, IUIUHIP TOPi3ai, CPepaliblK, KOHYCHI
JKOFapbl, TOMEH, €K1 JKaFblHaH, TPaHIIes TYpPIHJE, TEeKIe, CEpIiM/II);

- OuomaccaHbl apayacThIpy XOHE KbI3IbIpY Tociuaepi OolblHIIA (KpLTy OepiimMeil *koHe
allIbITHIIATHIH OMOMAaccaHbl apajacTbipMmail, KblUTy OepliMei, Oipak amIbITbUIaTHIH OHMOMAacCaHbl
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apayiacTeIpa OTBIPHIIN, JXKbUTY Oepiiainm >koHe OMoMaccaHbl apajacTbipa OTBIPBIN, KBLTYy OCpLIIIL,
O6uomaccaHbl apanacThipa OTHIPHII KOHE allIBITY MPOLECIH OaKplIay jKoHE 0acKapy KypajaapbIMEH);

- ra3roJibJiep caHbl OoibIHIIA (O1p ra3roybaep, OipHele Tra3roabiep).

buora3apl anmy oHE OHBI OJIaH Opi MalIanaHy eJiH IIaJFail ayJaHAapblH dHEPTHIMCH
KaMTaMachl3 €Tyre, TO3FaH »JKOHE €eCKIpreH KaszaHIbIK arperarrapblH Ouorasgarel Oy-ras
KOH/IBIPFBUIAPBIMEH  ayBICTBIDYFa MYMKIHAIK Oepeni. AybUT IIapyallbUIbIFl MaKCaThIHIAFbI
KOCIMOpbIHAApAa KOTCHEpAlUsUIbIK KOHABIPFBUIAPIBI MaljaNaHy Ke3iHAe aBTOHOMIBI >KOHE
KOJIJaHBICTaFbl SHeprus ko3aepine (XKDO, ka3anapIKTap) KapamacTaH KYMBIC iCTEyre MYMKIHIIK
oepeni.

l-cyperte Omora3 KOHIBIPFBICHI - KHHAKTay >Xyieci Oap KOTeHepauusuIblK KOHIBIPFBI
KepceTiareH. Enmi MEeKeHHIH SJIeKTPMEH KOPEeKTeHYyl Ouora3 KOHJBIPFBICBIHAH KYMBIC 1CTEHTIH
KOT€HEPAIUSUIBIK KOHIBIPFBIMEH, JKBUIBITY - OMOra3 KOHIBIPFBICHIH BICTBIK CYMEH KaMTaMachl3
eTyre apHaJfaH Cy JKbUIBITY Ka3aHABIFBIMEH KamMTaMachl3 eTiienl. buoras KoMmocTTaH, CYHBIK
KOHJICH jkoHe 0acka muKizarTa (bruomacca) abIHa bl

KeH-Oyi1 6uora3zpl almeiTyaa Kejeci cedentepre OailaHbICThI KOJIaHyFa O0JIaThIH epeKIiie
cyoctpar: 1) purranapl GpakIUsHBIH JKOFapbl Memepi (KOHJII KaXETTi allbITy TeMIlepaTypachiHa
JeHIH KBI3JBIPY YIIIH >KOFAaphbl JKbUTY MIBIFBIHIAPHI KAXKET); 2) a30T Medmepi a3 OoiraH Ke3e
KOMIpPTETiHIH JKOFapbl MeJIIepi (alIbITy YIIIH KOCHIMIIA MHKPOOPTaHU3MIEp KaXeT); 3) KOFaphl
KypamJibl KYKIpT (eHAIpIAreH Ouoraszibl jkakcapTy KaxeT); 4) aHTHOUOTHKTEp TYPIHAET! 3USHIbI
KOCTIaJlapblH, MECTUIUATEPIH XoHEe 0acKa Ja YBITTBI KOCBUIBICTAPIbIH KAJIBIK KYPaMBIHBIH
001ybI (QBIHFAH BEPMUKOMIIOCTTHI Ta3apTy KAXKET).
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BI'K - ouora3 kouasipreickl, TKI - ToMeH KpIchIMIBI Ta3 ycTarbil, JKKI - skoFapbl KICBIMIBI T'a3 YCTaFsImr, @
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Cyper 1 - buoras KOHIBIPFBICHIHBIH cyndeci [3]

Cyb6ctpaTThlH Oip TYpiH KOJJaHA OTBIPBINT alIbITy MPOIECTEpPiH KapacThIpFaH Ke3Je
e3repMeni ambITy >KbUIJaMJIBIFBl OalKananel, SFHU (DepMEHTalMs MpPOLECIHIH oJcipeyl Hemece
TOJBIK TOKTAyhl 00J1a76l. MYHBI JKOI0 YIIIIH OMoMaccaHbl (hepMEHTAIUSIIBIK apHAKbI perenTypanap
O6ap [4], ofaH ycakTamfaH >Kachlll MaccaHbl (Kyrepi, JOHAI JakbUIZap HEMece apHaibl
SHEPreTHKANbIK JAKblIAap) KOCy Kepek. MeTaH eHAIpICIHIH COTTI Tyl YIIIH ¢epMeHTanus
MPOIECIHIH Y3IIKCI3IIr KaXeT, 0JI alllbITy MpOIeCiHe KOChUIATBIH MHUKPOOPTaHU3MAEPAIH KOPBIH
KaXKeT eTel.

Kypambl OolibIHINA ajblHFaH OMOras TaOMFU Tas3Fa YKcac, TeK KOMIPKBIIIKBII Ta3bIHBIH
KypaMmbIHAaFbl aiiblpMalibuiblk - keige 40 %-ra geiiin (opta ecenmeH - 20-30%). buorasne
OHJICYIH OMOTEXHOIOTUSUIIBIK dicTepi O6ap [5], onap KeMipKBIIIKBUT Ta3bIH, KYKIPTTI CYTEeKT1 )KoHe
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aMMHUAKTBl TYTBIHATBIH MUKPOOPTaHU3MJIEPAl, MBICAIIbI, CyJb(aTThl TOMEHJICTETIH, areTo(wIbIi
KOHE aHHAMOKC OaKTepusyIapblH KOJJAaHyFa HEri3JeNreH. AMIBITY MPOIECiHAe OuOopeKTopaa
OCBHIHJIall OaKTepHsIap MEH CyTEKTi KOJIaHFaH Ke3/Ie Ta3apThUIFaH OMora3 ajblHaJIbl, OJ1 KOChIMIIA
Ta3apTy *KaOIBIFbIH KOKET CTIICH/II.

MukpoOanabipaapablH  (OTOCHHTE3 VIINIH KOMIPKBIIIKBUT Ta3bl MEH KYKIPTTI CYTEKTI
KyMcay KaOijeTiHe HeTi3[eNTeH ra3/bl Ta3apTy TeXHOJIOTHSUIAPBIH Maiiaiany Ke3iHae cyibdaTTsl
TBHIHAUTKBIII ajlyFa HEMEcCEe IIHKI3aT peTiHAe OmopeakTopra KaiTa eHieyre Oomaapl, OyJI TazapTy
Ke3iH/e KAIIBIKTapAbIH Mai1a O0IybIH 00 IbIpMAiIbL.

[lasraii aymakTapaa 3JeKTPMEH KaOabIKTay IbIH dKOKTHIFbI OaliKanajpl, ajl erep IeKTPMEH
XabOIPIKTay KOJDKETIMJII aylaHaapa Maji MiapyalibUIbIFBIH JaMBITAThIH 00JIca, OHJa XKaKbIH apaja
KAWBUIBIMIAPIBIH ~ CapKbUIYBI, OCIMIIKTEepAiH OosMaybl Oomnanel. Peceli  denepalusChIHBIH
FaBIMAApBl  OMOra3nbl [6] SJIEKTp SHEPrusiChlHa TYPIACHIIPYAIH KOTEHEPAlMSUIBIK >KETiCiHIH
TEXHOJIOTHSICBIH ~ d3ipJiefli, OMOPHEPreTHKANBIK KOHIBIPFBIHBIH KMHAKTAYIIbl IMCUXPO(UIIBII
pexxuminge (2-cyper).

ByJ1 TeXHOJIOTUSTHBIH afbIPMAIIIBUIBIFBI - OJI KBI3JBIPYChI3 JKYMBIC iCTEHIl (KOpIIaraH opTa
TEeMIIepPaTypachIH/Ia), MCTAHTCHKTIH KoJieMi | M3 (OyJ1 KOHIBIPFBIHBIH KOHCTPYKIIUSIHBI )KCHUTACTE
KOHE alllBITy MPOIECIHIH ©31H Te3AeTeli), MOAYJIbAIK OHJIPIC MYMKIH (METaHTEHKTEP CaHBIHBIH
ecyiMeH). FampiMmap Oyl TEXHONOTHS KypamblHIA KAHFBIII METAHHBIH JKOFapbl IMalbI3bl Oap
YKOFaphI carajbl OMora3 alyra MyMKIHIIK OepeTiHiH Joenie.

m’ ’

1 - MeTaHTeHK, 2 - )kaHa KeHJli CyMEH rOMOTeHU3alMsIIayFa apHAJIFaH pe3epByap, 3 - OeliMaey KOHIBIPFHICHL,
4 - KypFaK ra3 yCTarblll, 5 - OMOra3zipl Ta3alayFa apHalFaH CY3ri, 0 - )OFapbl KbICBIMIbI KOMITPECCOp, 7 - Ta3 OaJIOHBI

Cyper 2 - buosHepreTukanblK KOHABIPFBIHBIH JKUHAKTAYIIbI TICUXPOQUIIb/L AKYMBIC PEXKUMIH/IE MaJl
IIapyallbUIBIFbl KAIJIBIKTAPbIH aHAYPOOTHI OHJIEY CXEMAChl

KiuMatThiK KoHe reorpadusiblK epekiienikrepre OalmaHpICThl OMoTras3nbl OalaMa OTBIH
peTiH/e maiganany dicTepl opTypl aitMakTapaa SpTypi. OiemMae eHaipiieTiH ouora3asiH 90 %-
bl JKBUTy MEH JJIEKTP dHEPTHsIChIH OHIpyTe, an Kanran 10 %-bl FaHa maiinananpuiaabel. brorasis
nmaianaHy/IblH €H TMEPCIEKTUBAIBI OMICTepl OOJBIN CaHaNaabl: OWMOTa3[bl KOTCHEPAIHSITBIK
KOHJIBIPFBUIAP/IA Maiilanany, Ouora3sl MOTOP OTBIHBI PETiHE TiKeJel naiiianany koHe OacTanKbl
Oumorasnpl OMoMeTaHra JACHiH kakcapTy (3-cyper).
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Cyper 3 - buora3npl naiijanany HycKajgapbl

OHiMm periHae OWorasga IIaH, Mail XKoHE SPTYPJIi a’po30ib OeimiekTepi 0oIMaybl Kepek,
erep onap 6osca, onap JKyKa ra3 Ccysriiepi apKbUibl KOWbUIabI; brorasapl iliki TYThIHY YIIIH €,
OHEPKOCINTIK  ayKpIMJa Ja Tnaijananyra Oonaapl. buora3apl maljganaHyabpl  KCHEHUTY
aybUIIIAPYaIIbUIBIK KaJJABIKTAPbIHBIH achlll KeTyiHeH OacTall, KaJJbIKTapAbl SHEPTUS PECypChl
peTiHae mTaiiianaHy apKbUIBI TaOWFM IIUKI3aTThl (OTHIHABI) YHEMJEyre JeHiHT1 KeITereH
Mocesiesiep/ii enryre KoMeKTece/i.
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