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JIACCEPTAIIMSIHUHT YMYMUM TABCU®H

Juccepranms MaB3yCMHHMHI [0J13apOJiMI¥M Ba 3apypaTuH. 3aMOHAaBHi
PMBOXIAHMII OOCKMUMIA Y30EKHCTOHIA MOTOp GHHIIFHMIAPH HCTEhMOJMHHIHT
Oapkapop Ycuill CypbhaTu SIKKOJI Ky3aTHIMOK/A, Oy 3ca ylapHU uuuiad 4YMKapuiiga
MyKOOMJ XOM aménap WIUIATWIMIIMHA Ba aHbaHABUM HE(PT pecypciapuaan
camapaiy (horaaHUITHA Taaad KUIMOKIA.

[y G6unan Oupra, OyTyH ayHE€na HamMo€H Oyna€traH HePT XOM alénapu
3aXMpaJlApUHUHT TOOOpa KamaimO Oopuiura MOWWUINTH, OFUp HeTIap
VIYUWHAHUHT YTJIEBOAOPOA XOM AalIECMHUA KAauTa HMUUIAl XAKMHUAA KyNanulliu,
MOTOp EHWIFUJIAPUHUHT SKCIUTyaTal[MOH Ba JKOJIOTMK TaBcu(apura HucOaTaH
TajabyaHIUK OIIMIIKA aBTOMOOWIb OCH3WHJIApU Ba JU3elb EHWIFUIAP HILIa0
YUKAPWIMIIUHA ~ KEHTaWTUPHUII yYyH OHEPrusi pecypclapuHUHT MYKOOHII
TypJlapyHU 137120 TOMUII 3apypaTHHU KyH TapTUOUTA KYHMOKIA.

Kaiig »>THm JIO3UMKH, XO3UPrd KyHrada YCHUMJIMKJIApJaH OJIMHAIUTaH
MaxCyJIOTJIapHU, HE(THU KaWTa WIUIANl Ba KAUME TAPMOKJIAPUHUHT MKKWJIAMYU
MaxCyJIOTJIapuHU EHWIFUTA KymuMya cudaTuga WOUIATHII Wynu — OwiiaH
OCH3MHJIap Ba AM3€Ib EHWIFUIAP OJULI, MOTOP EHWIFUIAPU KOMIIOHEHTJIAPUHU
MakcMMajJ Japakaga axparud oMl Makcaguaa HedT — AMCIEPCHOH
TU3UMJIAPUHUHT  (PU3MKa-KUMEBHI MEXaHMKACH Ha3apusCH acocuja OFHUp
HepTHapHU KalTa HIUIAll SKapa€Hiaapu y3Ura Xoc XyCyCHUATIApPUHHUHT
YyKypAallTUPWITaH TaAKUKOTIApU YTKA3WIMaraH, pecrnyOMKaMu3 KOHJIApUHUHT
E€HYBYM CJIaHELJIapU CMOJIAIapUHU aXXPaTHO OJIMII Ba MYKOOWII €HIIIFU MaHOaIapu
cudaruaa GoitgaanuI wyanapu oyiinda Taxxpruba eTapiu 3mac.

MeranonHu uIad YMKApUII YJIKaH KyBBaTiIapy MAaBXYMJIUTH HKOJOTHK
TaBcU(IIapy AXIIWIAHTAH OEH3MH-METAHOJ EHWIFU apajaliMallapuyHu  uiuiad
JUKApuIl OYVHHWYa KOMIUIEKC TAaJKUKOT VTKA3WJIWIIMHA MYXHMJIAIITHPAIH.
PecniyOnukamusnaru  MaBXKyJZl 9TaHOJN pecypciapu, OMOOYTaHOJIHU — OJIMII
UMKOHHUSTIIAPU TAAKUKOT YTKA3WIMIIWHY Ba yJIap acocuia OEH3MHIIapra camapaiu
KyIMMyanap uiad YyuKWINIIMHE 1013apOIaliTHPaay Ba Tanad Kuiaau.

V36exucron PecnyGmukacn Basmpmap Maxkamacuamar  «2008-2012
fiunmapna Y30ekucTon PecryGnukacuHEHT aTopod-MyXHTHH MyXodasa KHIIHII
unuapu gacrypu tyrpucuga» 2008 itmn 19 centsbpmaru 212-connu Kapopura
acocaH He(T Ba ras, 11y KaTopjia oFup HeT pecypciapuaH OKUIOHA Ba KOMILUIEKC
paBulaa QoiianaHull, 3KOJOTMK TO3a Ba PECypc TEXaMKOP TEXHOJOTHUSIIapHH,
oy OKymslaJlaH  KaiTa TUKIaHYBYM DSHEprusi ManOanapujaH (oiganaHuii
TEXHOJIOTUSIIAPUHU TaTOMK KUJIUII Bazudasiapu KyHuiIras.

Hedr Ba ra3z konaeHcar apanammany XoM améHd KalTa Miuiaml yJIyIImHUHT
KYImanub Oopuiy apajammMaid XoM améaa XoMm amé KOMIIOHCHTJIApWHHUHT
onTUMall HHUCOATIApUHU Oaxojall KpUTepusylapu HYKTaW HazapuaaHn HepT
JUCTIEPCUOH THU3UMIIApUIATH OOIIKapwiagurad Qa3zaBuil YTUIILUIAp Ha3apHUsACU
acocusia oFup HedTiaap Ba ra3 KOHJICHCATH apaialiMaJapyiHi KaiWTa UIuUiamga o4
paHrian GpakuusIapHUHT MaKCUMall OJMHUIIMHMA TabMUHJIAIl MaKcaauaa, OFUp
HedTIap Ba ra3 KOHJAEHCATH apajaliMaJapHHUHT ONTHUMall TapKUOWHU TaHJall
Oyiimua MaBXyJ JKapaCHIApHH KailTa KypuO YMKWAII Ba SHTH TEXHOJOTHK
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€YMMJIAPHU SPATHUIL 3aPyPaTUHHU K03ara KEJITUPAIU.

V36ekncTOH EHYBUM ClIaHCIUIADHMHT YJIKaH 3axupajapura sra. EHyBum
ClaHeIyiap OpraHuK MOJJaJapu KeJdud YUKUIIMHUHT  YXIIANUIMTH, — YyJap
TapKUOMHUHT HEPT MaXCyJOTJIapU TapKUOWUTa SIKUHJIUTU EHYBYU CIIAHCIIAPHUHT
OpraHUK TapKUOWI MOJJaapUHU aXXpaTuO OJIMII YCyJUlapu YpraHWwIdId Ba
yJIapHU MOTOp EHWJIFWJIApU KOMIIOHEHTJApUra KaiWTa Wiulam Wysuiapu uiuiad
YUKWAJIUIIN 10J13apOJTUTUHY sTHaAa OLIUPAJIH.

Juccepranyss MaB3yCMHHMHI 3apyparTd MaxaJUIMd YCUMIMK XOM all€cu
MaxcCyJIOTJIapuHU, HE(THU HUKKUJIAMYM KalTa HIUlalm >KapaéHiapd Ba KuUME
CaHOATH MAaxCYJIOTJIAPUHU KAJIO KUJIUII OPKATH MOTOpP EHUIFUIAPUHU OJUIITHUHT
WIMHI-TEXHOJIOTUK AaCOCIapUHHM WIUIA0 YHKWIIIAH, OY paHriau (pakmusiap
YUKWAIIMHUA ~ UYHANITUpWIraH Oomkapuml OuiaH ofup Hediap Ba Ta3
KOHJICHCATUHU Ouprajivkia KaiTa MIUIANl Xapa€HUHU MYBOQUKIAIITHUPUIIJIAH,
CHUIFYM KOMIOHEHTJIAPUHM HUIUIA0 YMKApUII YYyH XOM aii€ MaHOaJapuHUHT
HOAHbAHABUHN Typiapuaad (oWmajaHUII yCY/UTApUHUA WIIIA0 YUKHUIIIAH, MOTOP
CHUIFWIAPUHU DKCIUTyaTallMOH Ba OKOJOTHK TaBCU(MJIAPUHU  SIXIIWJIAIIIAH
uboparaup.

TaaAKMKOTHHHT Y36eKHCTOH PecnyOiimkacu ¢paH Ba TeXHOJIOTHAJIAPHHU
PHMBOKJIAHUIIHUHT YCTYBOP HyHaquuuiapura mocauru. Juccepranus ¢dan Ba
TEXHOJIOTHUSJIAP PUBOMIIAHUIIIHUHT YCTYBOpP WYHAIMIIIMTAa MOC paBHIIia Oakapuil-
rai: Ne3 — «2007-2011 #iunnapaa dhoiganu Ka3uiIMaJIapHU KUIUPUII, KA3UO OJIUIII
XamJia MUHEpPAJl XOM alll€ Ba MKKWJIAMUYU PECypCIapHU YyKyp KailTa UIUIAIIHUHT
Kyl WIM Tajlad KWJaJuTraH TEXHOJIOTHSUIADUHU SPATUII Ba IOKOPH camapaiu
yCYyJUIApUHU UILTA0 YUKHIID).

Juccepranus MaB3ycu Oyiimuya XajJKapo WJIMHMH TaAKHUKOTJIAp LIAPXH.
XOprmKUK ~ MaMJIAKATJIADHWHT  WIMHM  MapKas3Japuaa, OJUMM  TabIIAM
Myaccacajapujia, Iy OKymiaJaH KalWTa THUKJIAHYBYM OJHEPTUS  MWLIUN
naboparopusicu Ba Muuuran paBnat ynuBepcureruaa (AKII), Xoxenxaiim
yauBepcutetuaa  (I'epmanus)  yecumiaumk  XoM  amécuJaH — OJMHAJAMIaH
OKcUreHatiiapAaH Qoiigananui, yjJapHU HIUIA0 YUKAPUII Ba TAaTOWK KHWJIMIILI
mapT-UIapOMTIAPUHUHT Y3Ura XOC XYCYCHSATIApPUHM Ypranuin Oyiinda uiamMui
TaIKUKOTIAp 00 OopuiaMoKaa Ba MyaissH myBaddakusTiapra spumuiras. [y
OwnaH Oupra, OKCUT€HAaTJIapHU Ba Yyjlap acocujard Kym TapKuOIM OKTaH
OIIMPYBYM  KYIIMMYAJIAPHU  SXIIAJIAHTAH  OKCIUIyaTallMOH Ba  DKOJOTHK
taBcuuiapra sra Oyaran aBToMOOWIb OCH3MHIAPUHUHT MYKOOMJI KOMITOHEHTIapy
cudatua KOMIUIEKC YpraHuIl Ba ynapaaH ¢oiganaHull alHUKCA OKCUTEHAT-
OeH3uH apanammManapuau (azaBuil OapKapOPIUTMHU TaMUHIJIAITA KapaTHIITaH
unuiap a0a3ap6 6yiaubd KoaMoka.

Xo3upru BaKTAa MOTOp CHWJIFWJIAPWHU WUIUIA0 YUKAPUIN y9yH acoc Oyauo
Xu3MaT KujgaéTran HedT XOM amécuaaH 04 PaHTIu (PpaKkusIapHHA SHATA TYIIHK
onut Bazudacu, HeQTiiap Ba He)T MaxCyJIOTIApH TYFPUCUIATH KOJUIOUI-KUMEBUI
HYKTaW Hazapjap XucoOra oOJMHMaraH XoJja, acocaH peKTU(PUKALNOH
KOJIOHHAJIapJaru KOHTAKT KYpWUJIMAaJApPUHUHT SIHTM KOHCTPYKIMSUIAPUHU HIILIA0
YUKHII OpKaJIK Xasl KuiauHMokaa. [y 6unan Oupra, HedTiapHu IUCTIEpCUOH HedT
TH3UMIIapu cudartuaa ypraHum Oyinda MyalsiH TaIKMKOTIAp VTKa3ujiraH Ba
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He()THH Ta3 KOHJCHCATH OWIAH ONTHUMal HUCOATAaru apajaniMaciHU KanTa
unulam kapa€Hiaapura ssHru4ya €HJIairyBu MOTOp €HWIFWIAPU KOMITOHEHTIAPUHU
sSHaJAa TYIUK aXpaThuOd OJUII UMKOHMHU OEpUIIM KypcaTuirad. AMMO, IOKOpH
CTPYKTypaJidi OFMp He(TIapHM ra3 KOHJEHCaTh OwiaH apanammMacujga Het
JUCTIEPCUOH TU3WMJIAPUHUHT (PU3MKA-KUMEBUM MEXaHWKAcH HYKTau HazapujliaH
KailTa MIUIAIIHUHT Y3UTa XOC XyCYCHUSITJIApU €Tapiiv Japa)xaja ypraHujiMaras.

Hedtr xom amécu 3axupanmapyuHUHI acTa-CeKMH Kamailnb OOpuIIH, MOTOP
¢HWIFMIapura TajgaOHUHT YcuO OOpHUIIM MaBXyd aHbaHalapuaa OyTyH IyHE
TaIKUKOTUMIAp HedT MaxcylaoTiapyd KOMIIOHEHTIAPUHU OJIMII MaKcaauaa
€¢HyBUM CIaHEIUIap/laH OpPraHUK TapKUOIM HOAHBAHABHM SHEPTHs pecypciiapu
MaHOACHHU OJIMII Macajiajapura Tooopa Kynpok 3bTubop Kaparmokiaa. [y ounan
oupra, xo3upru Bakrra kaaap (AKIL, Xuroit, DcTonns Ba OoIIKa MamIakaTiap/a)
E€HYBYM CIIaHEIVIapJlaH UCCUKJIMK Ba DJIEKTP SHEPrusiapv UILIa0d YUKapUIll y4yH
EHUIIFN pecypcnapu cudatuna Gorganannd KeTMHMOKAA, EHYBYH ClaHelJapaaH
MOTOp EHUJIFWJIAPU KOMITOHEHTJIAPWHH OJIMIITHUHT MyKOOWMII MaHOanapu cudaruaa
dbolimananuim unuiad YUKWIUIIM Ba TaXpubacu Jeapid MaBxyn sMac, Oy aca
V36eKHCTOH1a $HYBYH CIIAHEIUTAPHUHT YIIKAH PECypclIapy MaBxKyUINTH XHCOOTa
OJIMHTaHJ1a, Ma3Kyp WYHATUIITHU UCTUKOOJIIIN KUJIa/IH.

MyaMMOHMHT YPraHWITaHINK JAPAKACH. Y30CKMCTOHIA CHKWITaH
tabunii ra3gan  (Qoitmananum, @umep-Tpornm ycyau OujgaH  CHUHTETHK
CHWIFUJIAPHU OJIUII XMCOOUTa MOTOp EHWIFUJIAPU PECYPCIApUHU KEHTaAUTHPHUIIT
Oyiinua wnmap amanra omupwiMokaa. FOnycoB ML, AGumoa M.,
XamugoB b.H., FOcynos /. kabu Ba 0oIlIKa TaHUKJIM OJIMMJIap TOMOHHUJAH IOKOPH
camapalid KaTajau3aropiap, Typiau KUMEBUNA MaxcyJloTiapaan Kymum4ia cudaruaa
doimananu0 o4 paHTId HEPT MAXCYJIOTIAPHU MUKIOPUHHU KyNaUTUPHII, EHYBYU
CIIaHEIJIap/JaH OJIMHIaH CMOJIAJAapHU YpraHuim Oopacuaa H3JIaHUILIIAp OJu0
oopwiran. Iy Ounan Oupra, yecuMIMKIapAaH OJIMHAIWIaH Ba KUME TapMOKJIApU
MaxcynoTinapuaan ¢oinananu® OEH3MH-COUPT EHWIFWIAPUHHA, HEPTHH KalTa
UIUIAI UKKAJIAMYHY MaxCYJOTJIAPUHU ka0 KUIHII OPKAJIU Ju3elb EHWIFUIAPUHA
OJIMII, OY PaHIIM (PpaKLMUIAPHA MaKCUMAJl lapaxkaaa aXpaTtud OJMIl Makcaauaa
OFMp HE(PT Ba ra3 KOHJEHCATIIAPUHU OUprajivkia KailTa WUIUIAIIHUHT y3Ura Xoc
XYCYCUSITJIAPUHUHT ypraHuil Oopacujard H3JaHUIUIAp eTapiid 5Mac, MOTOp
CHWIFUCH KOMIIOHEHTJIAQpUHUHI MyKoOWJ ManOanapu cudaruga EHyBYH
CJIaHeIIap CMOJIaJIapUHU YpraHuil Oyinya TaAKUKOTIap eTapiid Japaxkaia sMac.

Jucceprauus HMINMHUHT WJIMMA-TAIKHKOT HMILIAPH MAaB3y peKajlapu
OmyaH OOFJMKJUIM Kyhujgaru Jonuxana axc srrupwirad: IITIN-13 paBnar
WIMHUK-TEXHUK JIOMUXAcu — « DHEPrusi Ba pecypciapHU TEKall I0OKOPH caMapaliv
TEXHOJIOTUSJIAPUHYU Ba TEXHUK BOCUTAJIAPUHY HILIA0 YUKUIIL, KaiiTa TUKIaHAAUTaH
Ba HOaHbaHABHI »HHeprusi MaHOamapunan (QoujganaHuil, EHWIFU-IHEPIeTHK
pecypciaapHi OKHIIOHA MIIa0 ynkapuil Ba nuutatuin» (2007-2011 #id. ).

TagKUKOTHHHI MAaKCaAd MaxauIMd XOM ameé pecypciapd acocuia
aBTOMOOWJIb OCH3MHJIAPHU Ba JIU3€Nb CHWIFWIAPU OJIMIIHUHT WIMHU-TEXHOJIOTHK
acocjapyuHu UILIA0 YUKUIIIaH uoopar.

Maxkcaara 3pyIuil y4yH KyWugard TAAKUKOT Basu(aaapu KyUUiIras:

MOTOpP EHWIFUJIAPUHM OJUIIa (orJamaHUIIY MyMKUH OYIraH MyKOOUIT XOM-
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amé  pecypcaap  TypUapHMHH  AHMKJIAl  Ba  Y30EGKMCTOH  INApOUTHA
MMKOHUSATIAPUHYU YPTraHMILL,

OCH3MH-METaHOJI apajalliMajJapuHu ojull Oyiinya KOMIUIEKC TaJKHKOTIap,
oy OKyMJIQJaH WYKUEHWII JIBUTATEIIMHUHI OJKCIUTyaTallMOH Ba  DKOJIOTMK
TaBCU(IApUHU ¥3 MUMTra OJIFaH CTEH]I Ba MMOJIMTOH CUHOBJIAPUHM YTKA3UILI,

METaHOJI Ba 3TAHOJI acocCHja YCUMJIMK XOM amécuaaH OJIMHraH OMoOyTaHOI
KYIIUII OpKaju JAeTOHalusAra Kapimu TaBcuduiapu Ba (azaBuil GapKapOpIMKHU
OOLIKAPHUIITHY ¥3 UUUTa OJTraH OCH3UH KOMIO3ULUAJIAPUHY SIPATHULL;

pecnyonuka He()THH KalTa WIUIAII 3aBOAJIAPUHUHT OCH3UH TypJiapu Y4yH
TapkuOHuIa KHCIOpOJ, a30T Ba MapraHel] MamBXyJ KOMIIOHEHTJIAap acocHujaa
OeH3MHJapra camapaid Kyn TapkKuOJIM KOMIO3UIMOH JAETOHALMSra Kapliiu
KYIIMMYaJIapHU SPaTHIILI;

au3en EHWIFWIAPU PECYPCIIAPUHU OLIMPHUII MaKCcaauaa He(MTHU MKKUIaAMYH
KaiiTa  uoulam — kapa€Hjiapd  MaxCyJIOTIapuHu — kaind  KWwiraH  XoJija
pecrmyOIMKaHUHT aMajiard CTaHJgapTiapu Tajalmapura xaBoO Oepaauran au3en
EHWIFUJIAPHU OJIMII TEXHOJOTUSUIAPUHU UITA0 YUKHILL

IU3eab EHWIFUCH TapKuOuJia HE(PTHU MKKUJIAMYM KailTa hiuiall skapaéHiapu
MaxCyJIOTJIADUHUHT 3HT IOKOPHM MUKIOPUHHU JTUMUTIOBYM cU(aT KypcaTKuuiapu
éplaMuia aHUKJIAITHUHT KpUTEpUaJ YI40B OOFIMKIUKIAPUHA aHUKJTAIIL;

ofup He(T Ba ra3 KOHACHCATUHU OWprajukia KaWTa HIUIAIIIa 04 PaHTIu
bpakuusiap MakcuMaa OJIMHUIIMHU TabMHHIIAII MakKcajuaa ofup HedT Ba ras
KOHJIGHCAaTH apajaliMaJJapuHUHT ONTHMaj TAapKUOWHU aHUKJAll yCIyOMHU
ApATULL;

EHIIIFMJIap KOMIIOHEHTJIAPUHM OJIMII YYYH HOAaHbaHABUN XOM all€ MaHOanapu
cudaTtuia €HyBUYM ClIaHEIUIap CMOJIACMHU caMapalid aXpaTuO OJUII MakKcaauja
yJIapHU KaWTa MIUIANI KapaéHWHU YPraHWII Ba ONTHMaJ WIAPT-IIAPOUTIIAPUHU
TaHJal, EHYBYM CIIAHEIUIAp CMOJAJAPUHUHT (DU3UKA-KUMEBUN XOCCalapUHU
Yprasumi,

HeT MaxCyJoTJIapuHU UNUIA0 YMKAPUIL Y4YyH pecrnyOiauka XoMm amé
0a3acMHU KEHraWTUpHUII MakKcaauja €HYyBUYM ClIaHELJIap CMOJIaJapuHU aHbaHABUI
He(T xoM amécu TapkUOMIa KaiiTa Uiliall BApUAHTUHU SPATHILL

TaakuKOT 00beKTH MOTOp EHWUJIFWJIAPUHU OJIUII Y4yH MYKOOMJI XOM aIé
pecypcnapuaad uoopar.

TaagkukoT mpeaMerm — MyKOOWI XoM am€ pecypciapugad doigananuo
aBTOMOOMJIb OCH3MHIIAPH Ba U3€JIb EHUJIFWIIAP OJIMII TEXHOJIOTUSIIApPH.

Taakukor ycymiaapu. Tangkukor skapa€HHIa YIJIEBOAOPOJ XOM Aalll€CUHH,
OCH3MHJIApHM, [JW3€Nb CHWIFWIApHU, EHYBYM CIAHEIUIap CMoJIaJapuHH,
COMPTJIAPHU TaxXJWl KWIMIIHUHT (QU3MKa-KUMEBUM  ycCyliapujaH, €EHYBUYU
CIIaHEeIUIap MHPOJM3M JabopaTopusi Ba MWIOT YCKyHalIapuaaH, OCH3WHIU
JIBUTATEITHUHT CTEH]I yCKYHacuIaH, OCH3MHIAPHU KBaTU(PUKAUAIOBYN CHHOBIIAP
ycyJuiapuial (hoigalaHuiTraH.

JAuccepraums TAAKMKOTHHUHI WJIMHMH SIHTWIMIH KyHduJaruwiapias

ubopar:
TapkuOuga S5%rada MeETaHON MaBXyJ OCH3MH-METaHOJ] apajaliManapu
OCH3UH HWHXXEKTOPJAPUHUHI «KJIAMlaH — VPUHAMUK» OYFUHIapura, pe3uHaiu
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3U4jlaruy  Xajkajap Ba aJIOMUHJIM  Marepuauiapra KOPPO3UOH  TabCHUP
Kypcarmaciury, OyHAail apanamiMainapaaH (oiganaHuil 3apapiad OTKUHIAp —
yrepon okcuau (CO) Ba yrieBogopomiap (CH)uunr 40-45%raua kamaituimra
0JIMO KCIUIIK aHWKJIaHTaH;

OMOOyTaHOMHU OEH3MH-METAaHON Ba OEH3MH-3TAHOJI  apajaliMajapura
METaHOJI Ba OJTAHOJ TapKUOUTa TEHI MHUKAOpAA >Kal0 KWW OeNruiaHral
JOMKATAHUII XapOpaTHHU TabMUHJIAII YYyH apajaliMajard KOJIUK CyB
MUKIOPUHHM, TaaJUTYKJIU paBuiaa, Hucoaran 60% Ba 150% naH HOKOpY OIIUPHUIIN
aHUKJIAHTaH;

OCH3WHHUHT OKTaH COHMHM MOHOMETWJIAHWJIMHHA METAHOJ Ba 3TaHOJ OWiaH
aIMAIITUPUIN ~ XucoOura OWp  MapoMja  cakiam  OOFJIMKJIMKIAPUHUHT
rUCTOrpaMMaliapu UIUIa0 YuKuian, 5% MeTaHosl OCH3WHIArd MOHOMETHIIAHWIINH
MUKIopuHU HucOataH 35%ra, 7% sTaHon 3ca — HUcOaran 40%ra KamManTUpHIIN
aHUKJIAHTaH;

He(pTHH KaiiTa WA >KapaéHWHUHT WKKAJIAMYd MaxCyJOTIApUHU Ko
KWINII OPKaIW Ju3e] EHWIFUCUHU OJIMII YCYJU WINUIA0 YMKWIIW Ba YJIAPHUHT
SHUIFY TapKUOWJArd SHI IOKOPHM MHUKIOPUHU aHUKJIAIl YUYyH KpUTEpHan YI4OB
OOFJIUKJIUKIIApU TaKJIU(] KUITUHTaH;

HEe(PT AUCHEPCUOH THUZUMIIAPUHUHT (PU3MK-KUMEBUM MEXaHUKACU HYKTau
Hazapugan CypxoHAap€ KOHJIApUIaru OFUp He(PTIApHU Ta3 KOHJIEHCATH OuJiaH
apajammMaja KahWTa MIUIAITHUHT Y3Ura XOC XYCYCHSTH aHUKJIaHIu. Apanamma
tapkubuga 30% Ba yHAaH OPTHUK MHKIOpJA Ta3 KOHJEHCATH MAaBXYJIUTH 04
paHrM (paknusiiap YHKUIIMHUHT aJIUTHBIMK Kowjacu OYyiimdya XucoOJIaHTaH
yuKUIITa HucOaTan 4%rada OMIMIINTA OJTUO KETHUIIIN aHUKJTAHTaH;

CHWIFUJIAPHUHT MYKOOWJ KOMIIOHEHTJIApUHMU OJUIN HyHanumu Oyinda
¢HyBUM CHaHEIUIApHM KalTa WIUIAMa CIaHeIJIap CMoJiajapu  axpaino
YUKUIIMHUHT ONTUMAaJ PEXUMH aHUKJIAHAW: TUposin3 Xapopatu — 550°C, nuponus
XapopaTuHU cakjiad Typuil Baktu — 45 nakuka. bolicyH KoHllapu €EHYBYM
CIaHEIJIapUHU MIIKOPJIM Ba OaKTEepUsUIM HILIOB O€pulll OpKaJIM JacTiaOKu
Taiiépriaml €HyBYM CIAHELJap CMOJAJIAPUHU TapKUOUAA ONTHHIYTYPT MHUKIOpPU
40-70%rava kaMaWWIIMHU, €HYBUM CIIAHELJIAp CMOJAJIAPUHU aXpaTUO OJIMIL
yyKypauru HucOatan 60%raya OUIMPWIMIIMHU TabMUHJIANI TabMUHIA0 Oepuilu
KypCcaTHJITaH.

TagKNKOTHUHT aMaJIMii HATHXKAJIAPH KyHuaaruiapaad noopar:

tapkuOuga  S5%rada  METaHON ~ MaBXyd  OyiraH  OEH3MH-METaHOI
apanammanapu TSh 39.3-203:2004 cranmaptu Tanmabmapura >xaBoO Oepwuiny,
HAMJIMKJ@H  TO3aJlaHTaH  JacTyiadKu  acocWii  O€H3WH Ba  METaHOJJIaH
dbolimananuaraHAa  KaTJIaMJIaHUINTa Kapiokm  eTapiau  Japaxana  (QaszaBuid
OapKapoOpIMKHU HAMOEH KWW XamJa PECIyOJUKAHWHT MYBTAIWI HKIIM
HIapoOUTIAPUIA KYJUTAaHUIUIIN MyMKUHIIUTA aHUKJIAH]TU;

OWHAp OKCHUTEHATNIAp TAPKUOWIArd YCUMIIUK XOM amécuaaH OJIMHTaH
OMOOYTaHOJIHUHT CaMapaJopiiurd KYpcaTWUJu, YHUHT TapKuOuja METaHOI Ba
ATAHOJI MaBXKyJl OCH3MHJIAPHUHT (Da3zaBuil OAPKAPOPIUTHUHU OOIIKAPUIL Ba OKTaH
OIIMPYBYU TaBCUDIAPUHU AXIIUTIANIAATH POJIU aHUKJIAH]IN,

M1 NEXIA 1,5 SOHC Ba MATIZ 4A11 pycymnu aBToMmoOMIIapia CTeH I Ba
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IOJINTOH CHUHOBJapu HaTwxkanapu Oyinua AM-80-M1, 3 Ba 5 (Taamiykiu
paBumiga, 1, 3 Ba 5% wmeranon Ounan) Ba AM-91-M1, 3 Ba 5 Mapkaiu
aBTOOCH3MHIAP Y4YyH «ABTOMOOWIIJIap YYyH MYJDKaJUIAaHTaH METaHOJIU
oensurinap»y Texuuk maptiaapu wunwiad uyukuiagu (TSh 39.3-285:2012) Ba
((S}SCTaHI[apT» AreHTIMruja pyuxaraan yTKa3uiau;

amangaru Oz Dst 989:2010 cranmaptura MyBodHK, HETHH KaWTa HIILJIAIT
MKKAJIAMYHA MaxCyJOTJIAPUHU — €HI'MJI KOKC JUCTUJUIITUHHA Ba Ma3yTHU BaKyyMJIU
Xalgam KypuwiMacu IOKOPHM BaKyyM IOTOHMHM JKal0 KWUJIUII OpKAJIW JTU3ellb
CHWIFWJIApUHM WOUIA0 YMKAPUIIHUHT TEXHOJOTMK CXEeMacu Ba JaBpuil
TEXHOJOTHSICH  WNUIA0 4YuKWiaAu, Oy Jau3ens EHWIFMCHUHHUHI  KYIIUM4a
pecypcliapuHu Ju3eib EHUIFucHra 5-7%rada MUKA0p/ia OJIUMII KIMKOHUHU Oepau;

OFMp HedTIap Ba Ta3 KOHACHCATHHM OWprajaukaa KaWTa HILIIamaa
apajalMaJapHUHT KOBYIIKOKJIUTH TaBcU(Iapu OOFMUKIMKIapUaaH (oii1amaHnIn
OpKaJId MOTOp €HUJIFWJIApU KOMIIOHEHTJIAPUHUA MAKCUMaJ OJUII MakKcaauia OFUp
He(Taap Ba ra3 KOHAEHCATUHUHI ONTUMal HUCOATUHU TapTUOra COJIULI yCyJulapu
TakIug KWIMHIY;

€HYBUM CJIAaHELJIAp CMoJlajapd aXpaiu® YMKUIIMHUHT ONTHUMAl PEXUMU
TaHi1ad OJIMHIM, CIaHeIyIap cMoJlajapyu aXpaaud YMKUIIMHU OLUMPUILJIA EHYBUU
CllaHelyiapra OHWOJIOTUK HWIUIOB OEPUIIHUHT axaMUSATH KYpCaTUIAu, MOTOP
SHWIFUJIApU KOMIIOHEHTJIApUHHU HUIIa0 YUKApUIl YYYyH MYKOOWJI XOM amé Typu
cubatua craHelyiap cMojiaiapuiaH QoigaraHuIl  MMKOHMSTH — KypcaTtuO
Oepunan, HEPTHM KaliTa WIUIANIHUHT aHbAaHABUM TEXHOJIOTHK Kapa¢HIapu
KYJUIAaHWJITaH XOJiJIa CJaHeIyiap CMoJIalapuHu HedT OuiaH apaiammMajza KanTta
UIILJIAIl CXeMacH TakJIu( KUIUH/IH.

O/IMHraH HATWKAJAPHUHT UHIIOHWIWINIM Iy OWIaH TacTuKJIaHATUKH,
ylap TaAKUKOTIIADHUHT 3aMOHABHM (M3HKA-KUMEBUN yCyJUTapu KYJUTAHUITAH
XOJ/1a OJMHraH Ba HEPTHH KalWTa HWIUIANl 3aBOJUHUHT WIUIA0 YUKAPHII
HIApOUTIIAPU/IA CUHOBAAH YTKA3UIITaH.

TaagkMKOT HATHKAJAPDUHMHI Ha3apui Ba aMaauii axamusaATH. OnuHraH
TQIKUKOT HATW)KAJIAPUHUHI Ha3apuil axamusiTd IIyHAaH uOOpaTku, HedT
JUCHEPCUOH TU3UMJIAPUHUHT  (U3MKA-KUMEBUI MEXaHUKAacH, XOM amé Ba
OJIMHAJUTaH MOTOp CHWIFWJIAPUHUHT ONTHUMaJl TapKUOMHU  AHMKJIAIIHUHT
KpuTepuan OOFIUKIMKIAPY Ba THUCTOrpaMMalapd XamJa OKTaH OLIUPYBYU
KyluuMyJasiapad, YCUMIIMKIApAaH OJMHAIUTraH, HETHU KalTa MIuIall Ba KUME
TapMOKJIapH, OFHp He(dTiap Ba HOAHbAHABUH MYyKOOMJ XOM amé — EHyBUYU
CJIaHEIyIap CMoOJIaJlapd MaxCyJOTIapuJaH KOMIUIEKC (oiiamaHuil KouJanapu
acocujia MIUIa0 YUKWITaH MOTOp EHWJIFMJIAPUHU UILIA0 YMKApUIL XaKMIApUHU
OIIMPUII Ba CU(PATUHU AXIIIIAII yCYJUIAPU MAKMYH MOTOP EHUIFUIIAPUHY UIILIA0
YUKapUIl Y4yH MYKOOMJ XOM amé pecypciiapuiaH (OMTaTaHUIIHUHT MaBXKy ]l
aHbaHABUN YCYJUIAPUHU TYJIJUPYBUYH HIMUN-TEXHOJOTHMK ACOCIAPHHM SIPATHII
KOHLEMUIHSACUHY TALIKWI KWJIaIH.

NumHuHTr aManuil axaMusTi pecnyOiivKa yUyH TapKUOHU/Ia OKCUT€HAT MaBXYy
SIHTU MOTOP EHUJIFUCH OJIMHTaH XO0J1/1a KUME caHOATH UIUIA0 YUKapraH MaxcyJioT —
METaHOJI, YCUMJIMKIAH OJIMHIaH MaxCyjoTiap — 3TaHod Ba OMOOYyTaHOJIHHUHT
Kymumya cudatua TaTOMK KWIMHHUIIKIAH, €HIHJI KOKC JUCTHIUIATH Ba IOKOpHU
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BaKyyMJIM TOTOHJAH, YJapHUHT [M3€lb CHWIFM TapKUOWAAru OSHI IOKOpHU
MUKJIOPUHM aHUKJIAIl YYyH UNUIA0 YUKWITaH KpUTEpHal YI4OB OOFIMKIUKIApU
KYJUIaHWITaH XO0Jila, TOBap Ju3eidb CHWIFM KOMIIOHEHTIapu cudaruaa
dbornananumgan, CypxoHaapé KOHJIAPUHUHT Ta3 KOHJICHCATIIM OFUP HeTIapUuHU
JTUCTIEPCUOH  HE(PT THUBUMIIAPDUHUHT (U3UKA-KUMEBUN MEXaHMKACH HYKTau
HazapuJaH XOM am€ KOMIIOHEHTJIAPUHUHI ONTHUMall HUCOATHUHHU OOIIKAPHII
KOMJIaCH acoCh/a KahTa MIalliad, ¢HyBUM CIIaHeIIap CMOJalapuHU aHbaHABUN
HepT xoM amécu apanammMacuaa KalTa HNUIagaH uoopar Oynub, Oy
aBTOOCH3MHIAp Ba JU3€Nb CHWIFMHU HUIUTA0 YMKAPUILI XAKMIAPUHU OLIMPHUII Ba
HKOJIOTUK TaBCU(IAPUHU AXIIHIIANT UMKOHUHA Oepajiu.

TaaKukoT HATHKAJAPUHUHT Kopuii KuaumHumu. Oaprona HeTHH KaiTa
WIUIAI 3aBO/IMJIa €HTHJI KOKC AUCTHILIISATA Ba IOKOPH BaKyyM IOTOHMHH KajO
KWIKO JU3eidb E€HUIFUCUHU OJUII TexHosiorusicu sxkopui Kunuaau (17.03.2011
nungarn NeS-comnmu TII), tapkubuma 3% Ba 5% MHKAOpAa METaHOI MaBXKy.
SXIIMIAHTAaH JKOJIOTHK Xoccamapra sra AU-80 Ba AM-91 TtoBap OeHzuHmapu
ONUHAM, OCH3WH-METAHOJI  apajaliMacu MNUIA0  YHUKAPUIIHUHT  JaBpUi
texHonorusacu wunwiad yukwign  (31.10.2011  #iwnmarn No7-connmu  TTI),
«ABTOMOOWIIIAp YUYH MYJDKaJJIAHTaH METAHOJUIM OeH3uHIap» TeXHUK mapTtiapu
a6 unkmigu (TSh 39.3-285:2012) Ba «Y3cranmapt» AreHTINIUAA pYyHxaTaaH
Vrrazunau (Nel12/011743, 18.10.2012 i#iun), ymby TexHuK maptiap acocuaa
OCH3MH-METAHOJ apajlalMaliapyd UIuIad YMKapwinimk uynra Kyuunau. daproHa
HeTHHU Kaita mmntam 3apoauaa 2010-2011 #immurapaa eHrn KOKC AUCTHIUISITUHN
Ba IOKOPH BaKyyMJIM TIOTOHHH >KaJI0 KHWJIMIN OPKAIH JU3Eb CHWIFUCUHU OJHII
TEXHOJIOTHUSACH TaTOWK KWIMHHUIIUIAH OJIMHraH WKTHcoaui camapa 300 MurH.
cymaan optuk MabjarHu Tamkmwi Kwiad (3.10.2011 #mmmarn Nel Ba 2-coninu
XUCO0-KUTOOIIAp).

«Kapkypron HepTHM KaiTa nnutann KKna ontuman HucOataa orup Heiiap
Ba a3 KOHJICHCATH apayalliMaJIApUHU Tau€prail Ba KauTa HILIal HypUKHOMAJIApU
unuiad 4YUKWIAM Ba TAaTOUK KWIMHAW, MOTOP CHUJIFWIAPU KOMITOHEHTJIApUHU
MaKcUMaJ aXpaTuO OJMII, 04 PAHIIU (PpakuusIap OJUIIHU XOM amiéra HucOaTaH
1,5%raua uykypmamtupu® Oepaauran ofup HedTiap Ba ra3 KOHACHCATH
apanammMaiapuHid OOIIKapuiIaiural Tap3jia Taiépiail Ba KaiTa Uiuiail ycysiapu
xopuit KwummHan (14.03.2012 #mnmgarun Ne3-connu nanmosnatHoma). Cypxonuapé
KOHJIapUJlard OFHp He(TIap Ba Ta3 KOHJEHCATUHUHI ONTUMal TapKuOaaru
apaaliMaJIApUHN XalJamaa Iu3e1b CHUWIFUCUHUHT YAKUIIU KYNAaUTUPUITUIIUIAH
KYTHJIQJUTaH WKTUCOAMKM camapa uwiaura 100 muH. cyMIaH OpTUK MaOiiarHU
TaIKWJI KAJIaIu.

NmuauHr anpobaumsicu. TaakuKoT HaTwxkalapu 12 Ta wiMuii-amanui
amXKyMaHjap, Iy Kartopaa 8§ Ta Xalkapo aHXymahiapjaa amnpoOarusijiaH
yTKazunraH, xycycan «HedT mucnepcroH TU3MMIApUHUA YyKyp KaWTa HIIUTAI)
(Mockga, 2008), Xamkapo HedT-raz rxoHdpepenmusicu «OGU-2009», «OGU-
2010», «OGU-2011», «OGU-2012», «OGU-2013» (Tomkent, 2009-2013),
«HedTHn kaiita wmmam, HeQT-KUME Ba SKOJOTUSHUHT KATAUTUK KapaCHIIapu»
(Tomkent-HoBocubupck, 2013), xalkapo amxyMaHiIapuia, xamaa «Y36eKucToH
MUHEPAJI-XOM allé pecypcliapuH KalTa uluiam IOKOPU TEXHOJIOTUSTIApUHU
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SpaTull Ba yinapjaad ¢oiganaHuimHuHr 1on3apd myammonapm» (Tomkent, 2007),
«Y36exucronaarn HedT Ba ra3HM KaiiTa MILIANIHUHT J0NM3ap0 MyaMMOIapH»
(byxopo, 2009), «Kumé, HedT-ra3 Ba O3UK-OBKAT CaHOATHU HWHHOBAIUs
TEXHOJIOTHUSIIApUHUHAT J1073ap0 myammonapu» (Tomkent-Kynrupoa, 2010-2011)
pecyOiiMKa UIMHUI aHKyMaHIapua.

HatuxasapHuHI 3bJ0H KWIMHTAHJIMTU. JluccepTanus WIIMHUHT acOCUM
Ma3MyHH 38 Ta WIMUK HamIpJapaa, my kymuaagad 20 Ta uiMUKA MakoJa 4eT 3J1 Ba
pecryOinka Hampiaapuaa, 18 Ta Te3uciapuia 4om dTUITaH.

JluccepTanMsIHUHT TY3WINIIM Ba Xakmu. Jlucceprauus Kupull, €TTUTa
000, xynoca, goitnananwiran agabuétnap pyixaru, uinosa Ba 201 caxuda matH,
41 ta pacm Ba 41 Ta xaaBasapaaH noopar.

JUCCEPTAIMSHUHT ACOCHUI MASMYHH

Kupumaa Map3yHuHT noi3ap0Oauru acocinad Oepuiirad, TaIKUKOT Makcaiy Ba
Bazu(asiapy MAKIJIAHTUPWIITAH, WINHUHT WIMHAA Ba aMalluii axaMHsITH Kaii]l
STUITAH, XUMOSI YUyH TaBCHs KWJIMHAIUTaH Ma3MYyHJIap IIAKJUIAaHTUPUIITaH.

JucceprauussHUHT OMPUHYM 000MIa OCH3UHIIM Ba AU3EN JABUTATEIUIapU YUyH
MOTOp EHWIFWIap HUIUIA0 YUKAPUIIHUHT 3aMOHABUM  XOJaTH, YJIapHUHT
HKCILUTyaTallMOH Ba 9KOJIOTUK XOccajapura TanabiapHu Y3rapuil TeHACHIMIIapu:
MyamMMoJIap Ba UCTUKOOIapu 6epunradn. Motop énnnrunapra taigad qroumMui ycub
OOpUIIM IIAPOUTHIA MOTOp EHWIFWIAP PECYpPCIApPUHU KEHTaWTUPHUINTA, IIIy
KyMJIaJJaH yJIapHU OJIMII YYYyH VCHMIIMK XOM amé MaxCyJOTJIapuHU Kajib
KWIWINTA, KapaTWiraH  TaJKUKOT  WIUIAPUHM  J0JI03ap  HyHaIWIuIapu
acocjaHrawiura kypcatwirad. HedT Ba HepT MaxcymoTnapu TYFpUCHAATH
KOJUIOUJ - KUMEBUI KapallUlapHU Ha3apuil acociapu Oepuiirad, apaialiMald XOM
al€HU caMapaid KaiTa uiulalja yJapHUHI poju KypcarwiraH. MyKoOuia xom
ameé TypJapuHA MOTOpP EHWIFUCH OJIMII YYyH MWUUIATUIIHUHT  YMYMUN
NyJUIaHMAJIApU TYFPUCUIA ACOCUN MabIyMOTIap KeaTupuiarad. MoTop €Huirucu
KOMIIOHEHTJIADUHU OJIMIIJA €HYBUM CJAHEIUIAPHU EHWIFU HyHAIMIIMA KauTa
UIIAI BapUAaHTUHU UCTUKOOJITUTH KYpCaTUIITaH.

JluccepTalMsiHUHT MKKHHYM 00o0maa (Qoiinananuwiran oOBbEKTIAPHUHT
busnka-kuMEBUIN TaBcudIapy Ba TAAKUKOTIIAp YCYJUIapH, TaXKpuOayap YTKa3uIl
MeToaukanapu kentupwiradn. O0beknap cudaruga HedhT XOM amECMHU KanTa
WA, KAME CaHoaT MaxCyJIoTIapyd, YCUMIIMK XOM AalIECHIAH OJIWHIaH
KOMITIOHEHTJIap, OFUp HedTiap, ra3 KOHJEHCATH Ba pecnyOiuKa KOHJIAPUHHUHT
€HyBUYHM claHelyiapy ypranuiarad. buoOyTaHOIHM OJIMII METOAHN EPUTHIITAH.

JluccepTalsiTHUHT YYMHYU 000M aBTOMOOMJI OCH3WHIAPUHU SKCILTYyTallMOH
Ba DKOJOTUX XOCCAJApUHU SIXIIWIAIl YYyH CIUPTIN OCH3UH KOMIIO3UIUSIIAPUHU
Ba KYI KOMIIOHEHTJIM JETOHAIMATAa Kapliy KyIIMYaJdapHA TAaKIAM KHJIHIITa
OaruIllJIaHTaH.

EBponna UtTndoKMHUHT amangaru Mebépinapura Ba ByTyHkaxoH EHUIFU
XapTUACH TaBcHsUlapura MyBO(MHK, OEH3MHIArM MaKCUMaJl KUCIOPOJ TapKUOWHU
yekJam OCeH3WH XHUcoO-kuTodumaa 2,7% mac.-ra TeHr Kuiaub Oenrwianrad. [lyxu
uHOOATra OJraH XoJJa, TaJKUKOTIApUMHU3/la TapKuOUAa KHUCIOPOJ MaBXKYy/l
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OMpUKMAJIApHUHT OeH3uHAa OeNrujaHraH KuiMmaTiap [aoupacujia KUCIOPO.l
TapKUOWHY TAHBMUHJIOBUM TYHUHTAHIIVK Japaxanapuiaad GhoilaaTanuiam.

bu3 TomoH1aH TapkrOUIa CIUPT MABKYA OCH3MH KOMIO3UIUSIAPUHU UILLIA0
yukuiga @aprona HeTHU KaliTa WIUIAIN 3aBOAUHUHT 0a3aBUil OCH3MHIIApUJIAH,
IIYHUHTJEK TapkuOuaa METaHoj, 3TaHoJ, OMOOyTaHOI Xamjia aMUH Ba MapraHell
MaBXyJ KyluiaMaiapiad Gonaananuiau.

DKCITyaTallioH Ba JKOJOTHK KYpcaTKUWIApHU YpraHumn Oyiinya OEH3WH-
METaHOJI apanammMaiapHuHr creHa cuHoBiapu TSh 39/3-203:2004 cranmaptu
tanabnapura xaBo6 Oepanuran apanammanap HamyHanapu yayH NEXIA A15VF
(Vi=1,51; Ne=59kBT; n=56001axuKa') aBTOMOOMIMHUHT JBUraTEINIa YTKA3HUIIH.

1-pacmaa tapkubuga 3% Ba 5% mertanon maxyn AM-80 Ba AN-91 mapkanu
OcH3nHimapaa wunutaiiaurad A15VF  nBuraTeIMHUHT TaIllKW TE3JIMK TaBCH(U
KEeJITUPUJITaH.

16— 920
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500 18
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400 10 T

1000 2000 3000 4000 5000 46000
n— Hakvka“
o—0 AM-91+3%M Oo——-0 AN80+3%M
H———<  AN-91 + K%M Y— — X  AUN-R0O + K% M

1-pacm. Tapkubuna 3% Ba 5% meranon maxyn AU-80 Ba AU-91 mapkanu
OcH3uHIapaa nnviaiaurad A15VF nBurateIMHUHT TalKy TE3JIUK TaBCUDU

Avinantupaérran mait M, camapanu KyBBaT N., EHWIFMHHHT coaTOaii
capuianuiv Gy, EHUIFUHUHT COJIMIITUPMA cap(iIaHuIM g. MyailsiH Ba Xucob61ad
YUKWITaH KAWMATIApUHUHT THPCAKIA BaJ aWJIaHUIIKM dYacToTacura Kapad
Y3rapuniapuHUHT OJIMHTaH OOFIWKIWKIAPU IIYHW KypcaTaawku, TapkuoOumga 3%
Ba 5% wmeranon MaBxyna AW-91 OeH3unHau ABUraTeNHUHT KyBBaTH TapKuOHMaa
MeTaHOJ MaBxkyn OymmaraHn AWM-91 OeH3WHIM JBUTATEIIHUHT KyBBaTH OWIIaH
nesapiau Oup xun Oynu6 kKonaau. AWM-80 OeH3WHIM JBUraTE€IHUHT KYyBBaTH
4,5%raya xkamasau, OyHIa OBHUTATENbh TYPFYH HIUIaMaiam, Oy 3ca YT OJIUPHII
TU3UMUHUHT  WITApWIATHIN ~ OypyarmHM  KalTa  pocCTJialll  Makcajira
MYBO(DUKIUTHIAH Ja0jaT Oepaim.

Tapkubuna 5%raya meTaHosl MaBxXyJ OCH3WH-METAaHOJ apajaliMaliapu
OCH3MH MHXEKTOPJIIAPUHUHT «KJIAMAaH — YPUHIUKY OYFUHHUIra, PE3WHAIN 3U4Iaruy
XallKaJiap Ba alIOMUHJIM MaTepuajuiapra cajaOuii TabCUp KypcaTMaCiIuru
aHUKJIAHTH.

JIBUTQTEIIHUHT CANT IOPUIIN TaBCU(U OCH3WH-METAHOJ apayalMaJiapuHIHT
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DKOJIOTUK TaBCU(Iapu SXIIWIAHTAHIUTHHU KypcaTaau. XycycaH, OEH3MHTa
5%raya mMeTaHON KYIIMJITraHAa, MOUIATUITaH rasiapaa yriepon okcuau (CO) Ba
yriuesopopomsap (CH) tapkuOunum 3apapnu  otkuujapHuHr  40-45%-raua
KaMalTupuiIra d3puimniaim.

MeTaHOJIHUHT TUTPOCKOTIMKIUTH XUCOOTa OJIMHTaH X0J1/1a, OCH3MH-METaHO
apanammMatapuHUHT (a3aBuil GapKapoOpIUTu YpraHuigu, y JOMKaTaHUIIl XapopaTu
ownan O6axonanau. CyBcu3 meTaHols (MeTaHos To3anuru 99,95%) Ba tapkuOuna
HaAMJIMK MaBXyja Oynmaran O0azaBuil OeH3uHAaH (QoiigalaHmiraia OJWHTaH
apajaliMaJapHUHT eTapiid Japaxana rokopu ¢daszaBuil Oapkapopiauru OusaH
TaBCU(IAHUIIM Ba PECHMyOIMKAHUHT MYBTaIWI WUKJIUM IIApOUTIapHIa anTapiv
KUMMHYUITUKIIAPCU3 UIIUTATHII UMKOHUSITH aHUKJIAHIH.

[y Ounan Oupra, aBTOMOOWIb OCH3MHJIAPWHU HIILIA0 YUKAPHUII Ba KyJUTalll
aManuéTHIa THU3UMIa HAMIIMK TYIIWAIT JXTUMOJIM MaBxkymaaup. Iy cababmu
OeNTWIIaHTaH JIOMKAJaHUII XapopaTura sra Oapkapop EHWIFM apaianmMalapuHu
OJIUTIT MaKcaanu1a OEH3MH-METaHOJ apayialMaapria MaKCuMal Wy KyHunaaurad
CYBHUHI TYWMHIaHJIUK Japa)KaCMHU aHMKJIAIl, S’bHU apanaimiMaiapHUHT (a3aBuil
OapKapopiiMru XapopaT IOMpPAaCMHM HAMIIMK TapKuOu OwiaH y3apo OOFIUKJIMKIA
aHUKJIam aMainra omupuwian. Tapkubuaa 3% MeTaHos MaBxKyJ] OCH3WH-METAHOJI
apanammMacu  ¢dazaBuii  OapKapOpPJIMTHMHUHT CYB TapkuOu Owiad  y3apo
OOFJIMKJIUTUHUA aHUKJAm OViWYa TagKUKOTIAp HaTWKajdapu 2-pacMja TaKIuM
KWJIMHTaH.
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2-pacm. beHsun-Meranon apanammanapu (3% MeTaHoI) JOMKaTaHUIII
XApPOPATUHUHT CYB TapKUOUTa OOFIUKIIUTH

Kypunu6® typranuaek, €HWIFM apajaniMacura cyB Kymuiuid ¢azaBuid
OapKapOpJIMKHU KECKWH EMOHJIAIITUPAIN Ba CHIJIFUHUHT JIOWKAIAHUII XapOpaTH
OIIMINIMHYU t03ara Kentupaau, cyB Ttapkubu 0,2%pman roxopu Oynranga sca
JIOMKATAHUII XapopaTH KypcaTKuwiapu MycOaT Xxapopartiap Joupacura yTaim.

[IlyHra KapamaciaH, OJIMHFAH MAabiIyMOTJap WHJIHUHT €3 MaBCyMHU
IAPOUTIApU y4yH CYBHUHT SHT Kynu Owmman 0,15% Mukmopuii KOHIIEHTpaIus
napaxxacura osra O€H3MH-METaHOJN apajaliMajapuHU  KYyJUlall HMKOHHUSTHHU
Gepanu, OyHaa arpod-MyXUTHHHT 3HT Kynu Ounan muayc 5°C xapopatu ocrtuia
apayalMaJlapHUHT eTapianya (a3aBuil 6apKapopIuru TabMUHIIAHAIH.

@dazaBuii  OapKapOpJAMKHM  OLIMPHUII  Makcaaujga  OEH3MH-METaHOJI
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apajalMaTapUHUHT CTa0WuTarud cudarnia MakKKaXKyXopuaaH KyWnaara yMmyMui
dbopmyna OViimya ameToH-OyTW OVOKFUTHIN Wylin OWIAH OJMHTAH OMOOYTaHOJ
UIUTATUIIN:

CsH1206+ C3H7COOH + H>,O = 2CH3COOH + 2CO; + 2H>+ C4H9OH

ApanamiMa  TapkuOWaa CYBHUHT  TYpJaM  MHUKIOpAAa  MaBXYJIMTH]IA
ouoOytanon  crabwimzatop  cudaruga  doiganaHu®  OCH3UH-METaHOJI
apajalIMacMHUHT  (pa3aBuil  OapKapopJIMri — Y3rapuIUIAPUHUHT  OOFJIMKIIUTH
Vyprauwnau. Yoy makcanna tapkuouaa 3% MeTaHod XaMJia apajaliMalapHUHT -
20, -10, -5 Ba 0°C papaxajaa JIOWKaJaHUII XapOpaTUHMU l03ara KeJITUPYBYH,
Taauykiu  pasumiaa, 0,05, 0,12, 0,15 Ba 0,2% wMukgopuii KOHLEHTpaLMs
Japakacura sra CyB MaBXKyJl OCH3WH-METAHOJ apajamiMaiapu HaMyHalaapu
Tal€piaHaM Ba apajaliMaJlapHUHT  JacTIa0KH  JIOWKAJIAHWII — XapOPaTUHU
TabMUHJIAII y4yH 3apyp Oynran OuOOyTaHON MHUKIOpUTa CYB KYIIUITHUHT
TabCUPHU TAJKUK KUIUHIU (3-pacm).
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3-pacm. beH3uH-MeTaHOI apajamMacuIaru CyB MUKJIOPHHH apaJlallilMaHHHT
nacTiadku Joiikananum xapopatunu (-20, -10, -5 Ba 0°C) TabMuHIALI YUyH 3apyp
oynran 6Mo0yTaHOJ MUKJIOPUTA TAbCUPHU

3-pacMpaH KYypuHuO® Typubmuku, OuoOyTaHon Oapuya OEH3UMH-METaHOJ
apajainmaiapura I0Kopy cTabWuIalTupyBuu cudaruia tabeup Kypearaau. bynna
O61o0yTaHOTHUHT 3% MUKIOPAA Kajnd KUIMHUIIM JIOWKalanuil xapopatu -5°C ara
Oynran apanammazard CYBHHHI MaKCUMall MWyl KYHWIaguraH MUKIOPHU
kypcarruuunu nactiadku 0,15%mnan 0,25%rava, spHU HECOaTaH 66%ra omupaIy.
Yamacu, OeH3WH-METAaHON  apajammanapu  (azaBuid  OapKapOPIUTHHUHT
OMO0yTaHON KYIIWITaHJa SXIIMJIAHUI XOJATUHU HEe(PT AUCTIEPCHOH TU3UMIIAPU
HYKTau Ha3apuJaaH W30XJIalll MyMKHH, YHTa acOCaH O€H3WH — CIIUPT — CYB TH3UMU
IMyJbcUsiAaH uOopaT OYnub, OyHma OCEH3MH MAHMCIEPCHOH MYXHUTH, CYB —
JTUCTIEpCHOH (a3acH, CIUPT 3ca — dMYJbratop xucoodnanaau. CoupT MoJeKyIacu
KyTOJIM THIPOKCWI TypPyXUJAaH Ba AP KyTOCHU3 YIJI€BOAOPOIN PaJuKallaH
TaIlKWI TOITaH, SbHU Y3uaa cupTku paos mogaanu (CMD) udonanaitam.

CrnuptHunr COM cudatuaa camapagopiurd yriaieBoAOPOITIN PaJUKATHUHT
y3yHJIUTY Ouian Oenrunanaad. MeraHon OunaH OOFJIMK X0JIaTaa, YIJIEBOJOPOAIIN
paguKan XaJJaH Tallkapu KUCKa Oyiraniauru Tydailiin TU3MMHUHT (a3aBuii
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KAaTJaMJIaHUIINTa KapIIMJINK KYpCaTUIl WMKOHHMSTH TIACT, OCH3WHIA SXIIN
SpUNOUTaH Ba  apajamiMaHuHr OyTyH Xaxumu  Oyitmua Oup  xuijga
TaKCUMJIaHA/IUTaH, sTHaJla y3yHPOK yTIEBOJOPOAIHN paauKara sra OnoOyTaHoIaaH
doiinananunaranga 9ca, TU3UMJA CYBHUHT DOpPKHH TapKaJlraH TOMYWIApU
MaBXy/UINTHAa CyB Tomuuiapu arpoduaa OnoOyTaHON MOJIEKyJIaTIapUHUHT
CTAOWJITAIITUPHUII YUYH €Tapiid MUKIOPUHU TOMHII 3XTUMOJIM OUIaJX Ba OYHUHT
OoKuOaTH1a TU3UMHUHT (pazaBuil 0apKAPOPIUTH SXIIUTIAHAIH.

Y6y 6wmiian, 6Mo0yTaHOTHUHT OCH3MH-METAHOJI apaJlalliIMAJIApHUHT (azaBuid
OapKapOpJIMTUHU OLIUPHUIN Ba 11y OWjiaH OMp BaKTHUHI Y3UJa OKTaH OIIMPYBYH
KOOWJIMSTUHUHT OOFJIUKIIUTH YpraHuiau (4-pacm).

3
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4-pacm. buobyranon MukgopuHUHT Tapkuouaa 3% meranos Ba 0,05%
HaMJIMK MaBKyJl OCH3WH-METaHOJI apaJlallIMACHHUHT OKTaH COHU Xama
JOWKATaHUIII XapopaTH Y3rapuIlura TabCUupu

dazaBuii 6apKapOPIUK Y3rapuiim

AT Jloiikananum

XycycaH, 6uo0ytaHon 5% KOHLIEHTpAIUsi MUKAOpPUIA >KaI0 KWJIMHTAHJA,
OEH3MH-METaHOJI apajaliMacUHUHT ¢azaBuil 6apkapopauru 5-6 °C sxIuiIaHuIIN
Ba OKTaH COHHHUHT 1,5 OaHjrada kymmmua YcHUIIM Ky3aTuiaau, Oy 3ca MyXuM
amMaJnil axaMusTra rajiup.

Tapkubuna 3% wmeranon Maexyd, 3% OuoOyTaHON KyuIwiraH O€H3UH-
METaHOJI apajallMacCHHUHT HaMmyHacu Oapua kypcartkuwiap Oyiinua TSh 39.3-
203:2004 crangaptura xaBoO Oepumn Ba AM-80 ToBap aBTOOEH3MHU HILIA0
YUKApUI YIYyH perentypa cudaruna hoigananuin MMKOHUSITH aHUKIIaHIH.

ben3un-3TaHON apanammManapu yuyH XaM aHaJIOTHUK TaJAKUKOTIAp YTKa3UIIu.
JloiikanmaHum Xapopatu OOFNMHKIVKIAPWHWHT COJUINTHPMA  TaxJIMIW  IIyHU
KypcaTaauKku, STpU UYM3HMK TaBcu(u cakigaHuO KOJITaHAa, YHUHT CYB TapKuOU
Tydailam y3rapuilld 3TaHON Y4YyH MeTaHoira HucOataH O€H3MHAAru CyB
TapKUOMHUHI KAaTTa MHUKIOpJapu TOMOHra y3rapraH. by sTaHoiHuHr (azaBuii
TaKCUMJIAaHHIITa HUCOaTaH KaMpOK MOMMJUTMTHAAH Jaonat Oepasn.

Taannyknau paBuila, METaHON Ba 3TaHON OujlaH OEH3WH apaammanapu
OJIMII Ba KYJUIAIIHUHT aMajiuid WOuiad 4YuKApull MIapT-IIapouTiapu Xucoora
OJIMHTaH XoJaa, OuoOyTaHonmad crabwuiarud cudartuaa QoiganaHuin EHWIFU
apajaiMalapuHUHT Tanad KwinHaauraH (azaBuil 0apKapOpPIUTHHU TabMHUHIIAII
Ba YJAPHUHT JETOHAIMATa KapIIM Ba JKOJOTHK TaBcu]Iapura mxoOud Tabcup
KYpCaTHIll UMKOHUHH Oepajii.
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Nctukbommm N-MeTHIaHUIuH Ba TapKUOUIa Mapranein MaBxya XanTek 3062
KyIIWIMaJIapyd acocHja JEeTOHAUusAra Kaplid KOMIIO3UIMOH KylIMMYalapHU
unuiad yukum Oyinya Tagkukoriap YrTkazwigu. AM-80 mapkanu aBTOMOOWIIb
oensunuHnuHar MMA — 1,01%, Xaiitek 3062 — 0,04% xymunrad kBaaupuKaius
CUHOBJIAPU HKCIUTyaTAllMOH KypcaTKUWwiap KBaJIM(HUKALKg CHUHOBJIAp Tajadiapu
JIOMpACU]Ia IKAHIUTHUHY KYpcaTay, OCH3WH UIIa0 YMKAPUIITa TaAOUK dTHIIIH.

Kommno3uimon KymumyanapHd TaAKWK KWIMIL HaTwkanapu OVilmya Ous
ToMOHMMHK3IaH MMA Ba METaHONHM TYpiM KOHIEHTpauusiiapga ToBap
OCH3UHHUHI  OKTaH COHMHM Oup Mapomja cakjam  OOFJUKJIUKIApU
TUCTOTpaMMaliapu UILUIa0 YuKuiIan (S-pacm).

MeTanox MMA
MUKAODKH, %o Fms MHKAOPH. %o

0.65

763
T¥Yh MYh
5-pacMm. MMA Ba METaHOJIHUHT TYPJIM TYWHHTAHJIHMK Japa’kacuja ToBap OCH3MHH
OKTaH COHMHH OWp MapoMm7a cakjaml OOFIUKINKIAPH THCTOTPAMMACH

1.01

['ucrorpammanan KypuHuUO TypuOIuU, STPU YM3UKUHUHT SHI FOKOPU HYKTacu
5% METaHOJTHUHT TYHUMHTAHIWK [apaxkacura MmMyBoduk OYynub, Oy OeH3uHOa
KHCJIOPOJ  TAapKUOWMHWHT dYCeKJIAHWIIM Owrad Oofrnmukaup, OyHma MMA
KylIuMaliapu TYHUuHranauk aapaxacuHudr 1,01%pan 0,65%raua €xu 0,36%ra
&xyn 35%pman 10KOpY Macaluimmra SpuInmiagd. ToBap OCH3WMHM OKTaH COHUHU
Oup Mapoma cakjall y4yH aHaJOTHK THmcTorpamma TapkuOuga MMA Ba staHon
MaBKyJ OCH3MH YUyH XaM UILUIa0 YMKUIIIH.

Mynpai kb, YTKa3uiaraH TaAKUKOTIIAp pecnyOsiuka Maxauiuid XoM amié
pecypciapuian  goiganannd, HMCTUKOOIM SKOJIOTHK TO3a Ba camapaliu
KyIIWIMaliap Ba KylIMMuaiap acocuaa OeH3MHiIapra Ky TapkuOiIu JeTOHAlMsIra
KapIIy KyIIMMYaJapHu UILIA0 YUKAPUILI UMKOHUSITUHU SIPaTaJIu.

JucceprauvsiHUHT TYpTHYH 000uMaa HePTHM KailTa HIUIAll UKKUAJIAMYH
MaxCyJIOTJIapUHU >Kaj0 KWW OPKAIH JU3eNb CHWJIFUCUHU OJUII YCYJUIAPUHU
TaIKUK KUJIHUII HATHXKAIApW TaKIUM KUJIWHTAH Ba YJIapHU KYIIUII YIyHUIAPUHU
AHUKJIOBYH KpHUTEepHas OOFIaHUIIIAp TaKIU(] KUIHMHTaH.

Vrrasunran TagkukoTaap acocuaa daprona HedTHM KaifTa MIIAII 3aBOAMAA
nu3enb EHWIFUCH KOMIIOHEHTH cudaruga (oiiganaHuml y4yH MOTEHIHAI
pecypciapian OMpU CEKMHJIAIITHPUITaH KOKCall KypUJIMACHHHHI €HTHJI KOKC
muctiwusitn (EK)man ubopar sxammuru xypcatuwnau. EKJ] acocuii ¢usuka-
KUMEBUM  KypcaTKuuigapu Oyinya TUAPOTO3alaHraH JAu3elb EHUJIFUCHrA,
ONTUHTYTYPT MHKIOPH, KOKCIAHWII Japakacd Ba MO COHUJAH TallKapu
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VXIWALUIATA ~aHUKJIaHAW. Dby, Kala »JTWIral KypcaTKh4diap JIMMUTJIOBYU
xucoOmanaayn Ba auzenb EHwirucH Tapkubuna EKJIHUHT SHT IOKOpH KYIIHII
MUKJIOpUHU Oenruiad oepaau.

Huzens énmnrucuaa 0,5% wmaccaraya ontuHryrypt TapkuOuHuHr Oz Dst
989:2010 cranpapTu OWylaH OOLIKAPUIAIUTAH MUKIOPJIAPUHU TabMMHIIAII YUyH
nu3enb €Hunarucu Tapkuouga EKJIHUHT SHT IOKOpH KOM3 MHKJIOPH DSHT KYIIH
owrtan 20%Hu, KOKCJIAaHUII 1apa)kKacu — SHT Kynu Ousiad 17%Hu Ba oA COHM — SHT
Kynu Ominan 9%Hu Talkuil KUJITMHUAIIY aHUKIaAHIH.

I'maporozananran qusens €Hvirucu Ba EK]] HamyHanapu yuyH apanamManu
muzens Eamnrucu Oz Dst 989:2010 cranmaptu tanmabmapura xaBoO Oepuill yayH
tapkuouaa 9% macc.raga EK/] ara 6yaummm no3um.

8% wmacc. EKJl kymunaran TaHJIaHraH TapKUOJHM JHW3€Ib CHIIIFUCH
Oz Dst 989:2010 cranmaptu Tanmabaapura TYIWK kaBoO Oepu.

Kand xunmmHAETraH KyImuMYa KOMIOHCHTHHHT JHT FOKOPH MHUKIOPUHU EKH
YIYIIMHA TOMHUII YYyH y4Ta JUMHUTJIOBYM KypcaTKuwiap Oyinya XucoO-KUTOO
dbopmynanapu Takiug KUIMHIN.

OnTtunryrypt Tapkudu oViunya: Gexn < (0,5 - Sr.r.)/(Sexn - Srr.), OyHna: Gexng—
aumzenb  Enmmrucupa EKJL ymymm, Srr Ba Sgxny — Taaulykim  paBunija,
ruapoTo3alianran au3ens EHwirrucu Ba EKJ{na ontuHryrypt Tapkuou.

Kokcnanum papaxkacu oyinya: Gexn < (0,2 - Krr)/(Kexn - Krr), Oynaa: Gexn
— mu3enb Enwirucuga EKJ ynymm, Krr Ba Kgxg — Taaumykiu paBuunijia,
rugpoto3ajanrad ausenb E¢Hwirucd Ba EKJ[ 10% KOJJMFUHUHT KOKCJIAHMIII
JapaxacH.

Mon conn 6¥yitnua: Gexny < (6 — M.C. rT)/(I/I C. pxn — M.C.rr), 6ynna: G —
nuszens EHwrncuaa EKJL ymymm, N.Crr Ba M.Cpxy — TAaQJUIyKJIM paBUIIAA,
rUApOTO3aanrad ausenb Ennirrucu Ba EK/[HuHT ion conum.

bynma, apamammanu nusens Enwirucu  TapkuOmpmarn  EKJ[  ymymm
JUMHUTIOBYA KYPCATKUWIAPHUHT KyHH XHCOO-KMTOO MHKAOpiapu Oyitnda
XUcoOIaHaaN.

Orup kokc aucTWIIATUHUHT 10% xaigad axxpaTu® OJMMHTaH KUCMHU U3
éHmrucu Tapkubura 60%raua xand KWIMHUIIKA MyMKHHIIUTH KYPCAaTHIIIN.

Mynunrnexk, ABT xypuimacunuar Bakyymun OnokuHuHr 30%raua
MUKJIOp/Ia IOKOPU BaKyyM MOTOHU KYIIMJTaH XO0Jija AU3eilb CHWIFUIapU UILIa0
YUKApPUII MUMKOHUSATH Kypcatu® Oepwyiau Ba YHHUHI JU3€lb EHUJIFUCHUIIATH DHT
IOKOpY MUKJIOPHHHM aHUKJIAIl Y4YyH XHUCOO-KHTOO KpuTepuan OOFIHUKIMKIApU
TaKIuG KWTHHIH.

JuccepranusiHUHT OemIMHYUA 000M HEdT AUCHEPCHOH THU3UMIIAPUIATH
Oomkapuiaaurad (a3zaBuil aWJaHUIUIAPDHU HAa3apuil TPUHIUIUIAPYA acoCH[a
pecnyOnukamMu3  KOHJIAPUHUHT OFMp HedTiIap Ba Tra3  KOHJCHCATUHU
apajalliMaIapUHA  KaliTa  MIUIAl  JKApAaCHUHU  caMapacMHU  OIIMPUIITa
OaruIllIaHTaH.

Hedt nucnepcuon tuszumiiapuna Oomikapuiaaurad ¢aszaBuil y3rapuiiap
Hazapusicura acocaH, He(T AWCHEPCHMOH THU3UMJIAPU KallHaml >kapaéHuia
aucnepcon (asza TypiapugaH Oupu XucoOsiaHran Oyf mnydakdamapyd XOCHII
OynuIM Ba YCUIIM CypbaTHUra MyXuUM axamuar Oepuiaau. ['erepodazanu
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baykTyanus TrapouTHaa HEPT TU3MMH KU3JAMPWITAHIA XOCWJI OyimanuraH
Oyrnmanuim (asacu KyWugarn pUBOXKIAHHUII OOCKHUYIapuIaH YTaAW: Mypakkad
Ty3uiamMa OUpIMKIapu - aJacopOuusA-CONbBAaT KaTiaMm OwiaH VypanraH ras
nygakyacu XOCHJI OYIUIIM, PUBOXKIIAHUILN Ba IAKIUIaHUIIK. Mypakkad Ty3uiama
OWpNUKIapy Typjd OMWIIAp TabCUpUra Kapad TeOMETpUK YiadyamiiapuHu
AKCTpEMal paBulllfia Y3rapTUpUILIKM MYMKWH. ByHmait omuiiap: xapopar, 0ocum,
CDOM kymmima Ba GomkazapaaH noopar.

IOxkopuna xaiin sTunran Hazapuil Qukupiapaad keaud 4yukuO, mydakdanap
VuaMJIapyuHUHT Typid OMWIIapra Kapad MHUHMMAaN KuiiMaTiapJaH Makcumall
KUiiMatiaprada y3rapu0 Typumu HePT XOM amécMHU Xamam skapaéHuia
bpakuusiap YMKUAIIN MUAKIOPUN KYPCATKUWIAPUHUHT Y3rapuIlura ojiu0 KeIuIm
MyMKHH. ByH7ail oMusuiapra apanammMaiyd XOM am€HUHT, KeMHO YMKUIIN TYpId
OyJraH KOMIOHEHTJIAPUHUHT ¥3ap0 TaAbCUPHU XaM TaaJLTYKIUIUD.

bu3z Tomonman «Xapkypron HedTHH KaiTa mnutann Kymma xopxonacuaa
Kaiita nnuaiauran XKapkypron orup Hedtu Ba LIYpToH ra3 KOHACHCATHHU Y3apo
MUKIOp HHUCOATHMHUHT Xaigam HaTwxkanapura - 345°C xapopaT poupacuraya
KailHa0 YMKaJAWraH oY paHrd (Qpakuusiap YUKUAIOUTa TabCcUpH Oyiinua
TAAKUKOTIIAP YTKA3UIIIH.

Oy panrm Qpakiusiap aMmania YUKUIIMHUHT XOM ailé KoMIayHauaara nedr
Ba ra3 KOHJEHCaTH HucOaTura Kapad Yy3rapuiiu aJJuTUBIUMK KOHWJAcHUTra
OYICYHMACIUTH aHUKJIaHIH.

Hedr-raz xonmencarnm apanamma Ttapkubuga 10 Ba 20% wmacc. ra3
KOHJICHCATH MaBXyJ OYnran Takaupaa, (QpaknusIapHUHT aMajjia YUKHIIH,
TaaJUTyKIu paBuiiga, 1,3 Ba 1,6 % macc. xucobnaHraH KMMaTIaH KaMpOK, SbHH
04 paHriau (pakuMsUIapHUHT Yaja axpartud onuHumm 103 Oepamu. Hedrt-ras
apanamma Tapkuouma 30 % macc. MUKIOpHIa Ta3 KOHACHCATH MaBXKyHa OyiraH
Takaupaa, GpakysiIapHu amaia YUKAITMHAHT WKOOUH Y3rapuiny 103 oepanu, 0y
XUCcOOMaHTraH 4ukuml Kuimatuaan 1,1% KYnpoKk MHUKIOPHU TAIIKWI KHUJIAIH.
Hedr-raz konnmeHncarnu apanamma tapkubuna 40% Macc. MHUKAOpUIa ra3
KOHJIEHCAaTH MaBXkyJa OynraH Takaupaa, (GpakuMsUlapHUHT —aMajijga  Ba
MVJDKaJUIaHTaH YMKULLIApU ypracuaaru ¢dapk sHajla KYnpoK Kymasjaud Ba IUTIOC
2,8% kypcarkuura eranu, HedT Ba ra3 KoHaeHcaTMHUHT 50%ra 50% HucOatuga
sca (¢pakuusuiap amaiia YUKUIIMHUHT XHUCOOJIaHTaH YUKUILUIAPUIAH OFUILIU
4,0%Hn TalKWI KAJIaId.

Taannyknum  paBumga, o4 paHrad  (pakUsUIApHUHT  XMCOOJAaHTaH
YUKUANUIAPUJAH DHT KYN aXpaTuO ONUIN dyKypiamumura ras kouaencatu 30%
Macc. Ba yHAAH OPTUK MHKIOpJa OYyJIraHja SpUIIMII MYMKHWH, S’bHH OyHIau
HucOaTimapga xoM amé apamammMacud (aon xonataa Oymaau Ba yHH KalTa
UIIUTAIIA DHT KYTT 09 PaHTIU (pakiusiap YUKUTITN Ky3aTHIaIH.

bu3 ToMoHmaH ofup HepTIap Ba ra3 KOHACHCATH apajaliMajJapUHUHT
KOBYIITKOKJIUTH XOoccajgapu OVinda onTuMall TAPKUOWHHU aHWKJIAII YCYJIH TaKIug
KWIHH]IN. Amannaru mapTiu KOBYIIKOKJIMKHUHT MYIDKaJUIaHTaH
KOBYUIKOKJIMK/IaH OFUIIM KaHYaJIMK KaMpoK OVyica, ou paHriv (ppakiusiapHUHT
amajnzard Ba XucoOJaHraH YWKHUILIApU Yypracugaru (apk LIIyHYaIUK KYMPOK
OYIIUIIM aHUKTaH/IH.
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Hlynnait kunub, HedT IUCHEPCHOH THU3UMIIAPU XOJATHMHU OOIIKAPHUII Ta3
KOHJCHCATIN OFUp HedTiap apajamMajapuHd KalWTa WIUIAIIHUHT amalijard
TEXHOJIOTUK  apaHUHU  WHTEHCU(DUKAUMSJIAIIHUHT  MYXUM  3aXvpacu
XUCOOIaHaIN.

JluccepTauUsIHUHT OJTHHYM 000Maa MOTOp EHWIFWIAPUHHUHI KyIIMMYa
KOMIIOHCHTJIADUHHU  OJIMII Makcaauja CHWIFM WyHammu Oyinya EHyBYH
ClIaHelylapHu  KailiTa wuIulam, ¢EHYBYM  CJlaHELJIApHUM  KaillTa  WOuUIamra
TAMEPJAIHUHAT y3Ura XOC XYCYCHSTIApUHUA YpraHvuil, €EHYBYM CJIAHELJIAp
cMoJlajapuiaH  CHWIFM  KOMIIOHEHTJIApUHU  OJMII  Oyiinya  TaaKUKOTIIap
HaTWKaJlapy KEJITHUPUIITAH.

ExyBun cnaHemyiap EHWIFMIAD KOMIIOHEHTIAPUHH WILIA0 YMKApMII ydyH
MyKOOWJI  nmacTtinabku  xoMm  am€  HyKTaW Ha3apullaH  OpTraHuK-MUHEpal
OupuKMaapaH TalIKWI TONTaH MypakKad THU3UMHHM y3uaa udogananm.

Enunru iynamimm 6¥itnua éHyBuM ClaHEIUIApHM KaiTa MILIAIIIATH acoCHii
Bazu(a yJapHUHI TapKuOuZaH ClaHelyap CMOJIAJIApUHU €KUM EHYBYHU
CIIaHELJIAPDHUHI OpPraHWK KOMIIOHEHTJIADMHHM camapali Ba MMKOH KaJaap TYJIHMK
axparud OJIMUIIAH noopaTaup. TaakukoT 00BEKTU cudaruia
pecnyonukaMu3HUHT boiicyH KOHIapu €HYBYM ClaHeIIapy TaHaad OJUHIH.

EHyBun cnaHelyiap NMpPOJNM3M CHHOB HAMYHAIapud COJIMHTaH MeTasll
KyBYp/laH Tal€pliaHraH KOHTEMHEp IOKJIAaHAJIUTraH »JJIeKTp TMeyaaH uobopar
nabopaTopus KypwiMacuaa YTKazwigu. Maskyp KOHTEWHEp NHUPOJIU3 BaKTHA
Xocusl Oymanuran XaWJanuiapHd KOHACHCAIUsIIAIl OPKAIA CYIOK (DpaKiusuiapHu
yIUIa0 KOJHII y9yH MaxCyC YeTJIaTTuura ara.

OnnuHIaH MUPONM3HUHT ONTHUMAN IIAPOUTH TaHiad OMWUHIW. YHTa WIIUIOB
Oepulga MHUPONHM3 XAPOpaTH Ba TaHJAHTAH XapopaTHU Cakjaad TYypHIl BaKTH
xucoOra onuHau. FOxnanaauran marepuan 0,5 Kr.raua OFUPIMKHH TAILKWI KA.
[Muponu3 HaTmxanapu OYinmya cyroK ¢pakiuss Ba KaTTUK KOJIJIUK OFUPJIUTU
anuKIaHau. JlacTnabku Ku3aupwiauraH Marepual Xamja cyloK (pakuus Ba
KATTUK KOJJMKHUHI YMYMHH OFUPJIMIM YypTacujard maccaiap QapKIaHuIInd
Oyitnua rasz ¢ppakuusiapy Ba HYKOTUILIAPU MUKAOPU XUC00J1ad YUKapUIIJIH.

[Muponu3 peXUMUHM TaHjJaml OViuYa TaAKUKOTIAp HATWXKajJapu UIyHH
kypcatauku, 300°C mapaxkaraya Xxapopar OCTH/Ja CYIOK Ba ra3 MaxCyJIOTJIAPUHHUHT
CE3WIApAN YMKUILIAPU ACSIpiIM Ky3atunMmaiiau, xapopatHuHr 600°C mapakaraua
OLIMPWINILIK 3Ca CYIOK (pakuusiiap YUKUIIM Y3rapuiuiapura oiud KeaMmanau.
[Muponu3 xapaCHUHM VTKA3UIIHUHT oNTHMas mnapametpiapu cudaruma 550°C
Japaka xapopaT TaHJIaHId Ba MUPOJIM3HUHT MaKCUMaJl XapOPAaTHHH CakjiIald TypHIIl
BakTH 45 nmakuka Kwinb Oenruianad. YmoOy pexumaa €HYBUM CIIaHEIyIap
cmonanapu axxpanu0 yukuiu 10,8% mMaccaHu TalIKuI KA.

CyHrru BakT/Aa €HYBYM CIAaHELJIAPHUHT MUPOJIU3ra Tal€pIalllHUHT camapaliu
YCYJUIApUHHU XaM/1a YJIAPHUHT OJIMHAIWTaH EHYBYHM CIIAHEIUIAP CMOJIAJIAPUHU OJIUIII
Ba cu(aTura TabCUPUHU aHUKIAl OYiM4Ya TaJKUKOTIap HYHAIMIIK [10s13ap0
XUCOOIaHaIN.

bu3 ToMoH1aH EHYBYM cllaHelIapra JacT/iadKy UILJIOB OCPULTHUHT UILIKOPIIH,
KHCJIOTAJIA Ba OaKTepual yCyylapu TaAKUK KUIHH]IH.

Hatwxanap mrynu kypcatauku, EHyBYM ClIaHEIJIapTa UIIKOPJIM UIIIOB OepuIl

20



OJITHHTYTYPTHUHT TUKJIAHYBYM IMAKIJIApUHU OapTapad KUIWIITa ONMHO Keau.
ONTHHTYTYPTHUHT THUKJIAHYBUM MIAK/UTAPWHU DHT camapainu Oaprapad KHIAII
(83,1%rauya) NaOH 1%ra TeHr TYiMHraHmMK aapaxacuja o3 Oepaau. EHyBun
CIaHeIVIap MILKOPJAHUIIMHUHT CJIAHEIUIap CMoJalapyd aXpalud YMKHUILINUra
JeSPIIA TAbCUP KUIMACIUIY aHUKJIAHIH.

[y 6wnan Oupra, cllaHeIUIapHU EHWIFU BapuaHTH OyiiMuya KaiTa HIILIAITra
UYHAITUPUII YYYH CJAHCIVIADHUHT OpPraHMK KHUCMH TapKUOWJa OJITHUHTYTYpT
MUKJIOPUHHUHT Tacauimy OOoNUIaHFUY XOM ami€ Ta€épiallHUHT JacTiIaOKu
O0ockuun cudaruga ailHaH axpaTuO OJMHAAMIaH MaxcyJjoTiap TapKuOuia
OJITUHTYTYPT MUKJIOPUHUHI T[ACAalUIIMHU 03ara KEJITUPAJUraH TEXHOJOTHK
MMKOHUSATHH HOaATANIH.

Kucnoranu Ba 6Monoruk unuios 0epuin Oaccein (pesepsyap) ycymuzaa 0,4 v
X KMIIM BaHHajapAa yTkaswiau. Bannanapra 3% TYHMHraHJIMK Japaxkacura ira
OJITUHTYTYPT KHACJIOTACH SPUTMACH Ba OakTepuan spuTMa y3aTtuil opkaiu 3+0 mm
KAaTTAJMK TYypKyMHra Kajgap MaiJajdaHraH MaTEepUaJHUHI Kacpiid IOKJIAHMILIN
amaJira OIMPUIIIN.

Nuuo  G6epumr  yuyn pH  1,2-2,5 kypcarkuwiapuga ¢aon ycagura
Asiditibacilus ferrooxidans Typnaru OakTepusuiap KYOpok Oyiaran TtaOuuid
aruaoduib accormanusapaad GonanaHuIIu.

CrnanenyiapHu  KHCJIOTAJIAIll OINEPAlUsiCh CMOJIAaHU ~aXpajdud YUKUIIWHU
2,3%rava kynaiumura oJiud KeJIUI aHUKJIaHIH.

bakrepuan wummoB Oepuil XaM CIIAaHEI] CMOJACHHH aXpanO® YHKWIIN
OIIMIIIMHU f03ara KeNATUpaau. XycycaH, OakTepwal HWIUIOB OEpulll BaKTUHU
OLIMPHIIN Japaxacura kapabd, 60 cyrka moOaiiHu1a UIIUTOB OepuiIran/a, CiaHerap
cMmonanapuau axpatu6d onumn 18,0%rava etnmm Ky3aTwiaad. TaadyKiu paBHIN/A,
OaKTepHsUIap TAbCUPH OCTUJIA, ITyOXacu3, EHyBUYM CIAHEIVIAP MATEPUAIIMHUHT XaM
OpraHuK, XaM HOOPraHUK KOMIIOHEHTJIApHU y3rapuuuiapu o3 oepaau. Hoopranuk
KOMIOHEHTJIAPHUHT  y3rapuiid IIyHAaH HOOpaTku, KapOoHaTnap, ailpum
tapkubuga ¢ochop MaBKyl Ba CHIMKAT MHUHepaulap €xXya SpUiaurad
Oupukmanap, €xya SpuUMalUraH WKKWIaAM4M MaxcyJoTiap (TUIciaap) XOCHI
KWITaH XO0JIJa OJITUHTYTYPT KHCJIOTacH TabCUpHU ocTuaa napuyanaHagu. Cynbhun
MUHEpAJUIADHUHT  OaKkTepuasn HJpUTMallapra YHUKapHIl OpKaldu OaxTepual
OKCHJIJIaHMIIIN 103 Oepajiu.

bakTepusuiapHuHr €HYBUM ClaHEIUIap OPraHWK KOMIIOHEHTIApUra TabCUPH
Mypakkad xycycusitra sra. IllyOxacus, OakTepusiIapHUHT EHYBYHM CIaHEIUIap
OpraHUK KOMIIOHEHTJapura TabCUpPH OEBOCHTAa TabCUPAAH Kypa, KYIPOK
OwnBocuTa Tabcup xycycustura oragup. DoliganaHwianurad —anuaopuib
accolManusuiap Ba OakTepusuiap aBTOTPO( MHUKPOOPTraHU3MIIAPTa, SIbHH Y3
(daonuATH YUyH OpraHMK MojJjajapaad (porganaHMaiguran MUKpoOpranusmiapra
TETULLUIH.

Iy tydaiinu, yamacu, OakTepusiiap KyJIbTUBAUS MyXUTHHHHT pH mMyxutn
nacT KuMMatriapu, MyXHMTIa XyXadpajap Ba OOIIKa HOOPraHUK 3JIeMEHTIap
baonusaTH Maxcyiau XUCOOJAHTaH TEMUP OKCUIM KaOW KywIM OKCHIJIOBYM MOJJA
MaBXYy[JIUTH, ILIYHUHIJIEK XyXadpalap TOMOHUIAH XyXKalpajaH TallKapu
MeTaboIuTIap — OKCHILIAp, MENTHAJap, OpPraHUuK Ba EFJIM KUCIOTallap MYyXHUTra
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OpOoAyLUMsUIalll  XUcoOura €HyBUM  CIAHCIUIADHUHT  OpPraHvK  MOJJaliapu
JNECTPYKLMSICUTA TAbCUPH TYFpUCH]Ia (PUKP IOPUTHILI MYMKHH.

Bbynnan Tamkapu, 6eBocuta OakTepusijap TOMOHUAH amMaira OlIMpUiIaural
CyJb(UIAPHUHT OKCHJJIAHUIIN OPTraHUK MOJJAHUHT OYMJIMIIIUTa OJUO KeJasu,
OpraHuK MOJJa MYXUT TabCHUpUra Oyd KeJadu, NacTIadKu XOM aimi€na BaHaaui
KaOu MeTaJlI MOJJIaJIapHUHT MaBXYJJIUTH 3Ca, YaMacH, CJIAaHCLJAPHUHT OpPraHHK
MOJIJIACUHUHT JAeCTpyKIMsIIaHUIIuTa €pam oepau.

Kaitg »Tum  J103MMKHM, KHCIOTald OKCHJIAHWII  BakTHUAa EHYBYHU
CIIaHCIVIAPHUHT TapkuOuIa Mapxyj Oyiaran abopureH MUKpodIopaTapHUHT
PUBOXKJIAHUIIY aHUKJIAHTaH. THOHIM OaKTEepUSUIAPHUHT Xap XU TypJiapu:
aBTOTpO() MHUKPOOpPraHW3MIIApra TETUIUIH, KHUCIOTAIA MYXHUTJIap/a YCHUII
xoccacura 3ra As. ferroouxidans, As. thiooxidans, As. Denitrificans maBxyaymru
aHuKIaHau. Taammykiu paBuiia, EHyBYM CIAHEIUIApHU Cylb(ar Kucaotra OuaH
OJIIMHJIaH AaCTa-CeKWH OKCHJJIAIl PEXKUMHU CIAHCUJIAPHUHT  OKCUJIJIAHUIIN
xucobura doiinananunagurad OakTepusuiap TypJIapUHH Y3ugaH y3U Kynaiuin
WMKOHUHU Oepaju.

[Mynpaih kb, aacTiabKkd HWOUIOB OCPUILHUHT YpraHwiraH ycyJiiapu
OJITUHTYTYPTHU THUKJIAHTAH IIAKWUIAPUHU MeTalll Ccyibdariapu KYpUHUIIKA
spUTMallapMaiapra yTkauira épaam Oepaaurad, IIyHHHTEK MOTOp EHUIIFUIapU
KOMITOHEHTJIAPUHU OJUIIHUHT MYKOOWJ XoM am€ maH6acu cudaruia ciaHelyiap
CMOJIAJJADUHUHT MaKCHUMall axpaju0 YMKUIIMHU TabMUHJIAWIUTaH EHYBYHU
ClaHelyiap OpraHuMK, MHUHEpaJl Ba  OpPraHUK-MUHEpal  MOJJIaJapPUHUHT
JeTpaJalMsIaHUILIN JKapa€HIapura MyHaJITUPWITaH TabCUP KYPCAaTUIL MAaKcaauaa
TaHJIAHUILIU JIO3UM.

EHunrunap KOMIOHEHTIApUHH OJUII MaKcaauaa, 10 Kr I0KIaHUIIIN Taxpuoa
Kypuamacuaa 60 cyrtka woOailHuAa OHOJIOTMK UWIUIOB Oepwiran EHyBYHd
CJIAHEIVIApUHU MUPOJIN3 KUIUII OpKalIK ciaHel cmoiacu oquHau. 350 °C napaxka
Xapoparradya KalHalguraH oY paHrid (QpakuusgapHUHT YMyMUR —axpaind
yukuiu 70% arpoduna Tamkuia Kuiaagd. Typau HedT MaxcylaoTJapyuHU OJIMIII
Makcaau/ia ClaHelyiap CMOJAJapuHU KalTa MIUIAIIHUHT 3XTUMOJAArd yCYyJIWHU
aHUKJIANl Y9yH (Qpakuusui Xaipam opkanu ciaHergiap cmoisanapu HK-170°C,
170-240°C, 240-350°C ¢pakumsiapra axpaTUIgu.

TaakukoTnap WIyHW KYpCAaTOWKH, KalJ dSTUiarad (Qpakuusuiap yMyMaH
onranaa Hedt Qpakuusnapura yxmam. CraHen cMonacu (ppakiusIapUHUHT
bapkIanyBUH y3ura X0C XYCYCHUSITIIapU TapkuouIa apoMaTHK
YTJIEBOJOPOVIADHUHT IOKOPH MUKJIOpJIapuaaH uoOopaTaup. Arap yJIapHUHT
OupuHYM MKKH (pakius Tapkubuaaru Mukaopu 48% arpoduna y3rapud Typca,
240-350°C ¢dpakuuscu Ttapkubuma sca 70%rada apoMaTHK YIJIEBOJOPOIIAP
MaBxXy/I.

Crnaneryiap cMoOJIalapiHU KalTa WILIANl y9yH ojaTAarn He@THH KaiTa
unuiam xapa€uiapu OuslaH Oup KaTopjia, MaxCyCc KUMMATH WYKOpU TEXHOJIOTHK
xKapa€Hiiap Ky3Ja TYTWIMIIM JIO3UM OYJraH MXTUCOCIAIUTUPHWITaH 3aBOJUIAPHU
SpaTHUIll, IIYHUHTJEK YJApHU SIPATUII YUYYH Y30K MyJdaTiap Tajiad KUJIUHUIIUHUA
xucobra onnbd, OM3 TOMOHJIAH ClaHelap cMoJaJIapuHu HedT OWlaH apasaimMaja
KaliTa wunoiam Oyiuda TaaKukoTiap yrkaswiad. Kykaymanoxk HEDTHUHHHT
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bpaknusiap axpanubd YUKUIM OmmaH Taaurykiau pasumiga 97:3, 95:5, 90:10 Ba
85:15 nucbarnapaa OJUMHTaH ClIaHelJIap cMolanapy OWjaH apaialiMacuHu TaaKUK
KWK HaTHOKaJIapy 1-xaaBanaa TakJIuM KUJIMHIaH.

1->xaaBan

Kyknymanok HedTH Ba ciaaHel CMOJIACUHU HUCOATUaH OJIMHTaH
(bpakIusIapHUHT QXpaIUO YUKHUIIN Ba acOCU (Pu3nka-kuMEBHI TaBcUdIapu

y3rapuiu
KypcaTkudaiap HK-180°C | 180-240°C | 240-350°C

Hedrt Ba cnanergiap cmonanapu aucbaru — 97 : 3
Asxpanu0 yukuiu, % macca 26,9 13,1 21,7
20°C ocTHary 3UWIUK, KI/M> 748 782 825
OaTuHTyrypT MUKAOPH, % Macc. 0,14 0,18 1,14

HedT Ba cnanenyap cmonanapu aucoatu — 95 : 5
Asxpanub unkuim, % macca 26,8 13,2 22,1
20°C ocTuaaru 3uWInK, Kr/m> 749 784 827
OnTuHryrypt Mukaopu, % macc. 0,16 0,21 1,17

Hedr Ba cmanernap cmonamapu — 90 : 10

Asxpanu6 yukuiu, % macca 26,5 13,3 23,2
20°C ocTHIATy 3UWIUK, KI/M 754 788 832
OnTuHryrypt Mukaopu, % macc. 0,22 0,29 1,24

Hedt Ba cnaneryiap cMonanapu aucoaru — 85 : 15
Asxpanu0 yukuiu, % macca 26,3 13,5 24,3
20°C ocTUIAry 3UYJIMK, KI/M 758 793 837
OaTuHryrypT MUKAOpH, % Macc. 0,28 0,37 1,31

TakguM KWIWHTaH MabIyMOTIApAaH KYpUHUO TYpPraHWACK, CIIaHell

CMOJIACUHU Kaj0 KWIMII OJMHAAWraH (pakUUsUIApHUHT (PaKLHUOH TapKuOu
OFUPJIALUTUPWINILKTA OJIUO Kenaau. AcCOCHMi KypcaTKuujap KUWMAaTiapu OILWII
CYpBaTUHUHI VyXIIAll MaH3apacu 3UYIUTH, OJTUHLYTYpPT MUKIOpH Oyiinya
Ky3aTUJIaau.

Macanan, crnaHelnl CMOJacMHUHT O€H3MH (pakuuscCHAard OJTUHTYTYpPT
mukgopu 1,3%nHu €k HedTmaH axparu® oJuHraH O€H3UH (paKIuscuIaru
ONTUHTYTYpPT TapkuOuman 10 mMapTa Kynm MUKIOPHHU TAIIKWII KUJIaau, Oy ClaHel|
CMOJIJACHHUHT aHbaHaBUW HePT XoMm amécu TapkuOuma Owupraaukaa Kairta
WIUIAHWIIY aMalira OIMMPWIMIIMHUHT MakKcajara MyBOQUKJIUTHHU TaCIUKJIANIH.
bynna cnanenr cmomacuu 5% arpoduma Hedrra Kamd KUIUII ONTHMAI
XucoOaHa Iu.

Taannyknu paBuga, CiaHel] CMOJIACHHUHT HEPT MaxCyJlOTJIapuHH HIILIa0
YUKApUII YUyH MOTEHIMa]I MyKOOWJI HOAaHbaHABUW XOM almé cudaTuia y3ura xoc
XYCYyCUSITU apOMATHK YIJEBOAOPOJJIAp, OJTUHTYTYPTHUHI FOKOPH Japakalu
TapkuOu xucobiianaau. Maskyp XoJiaT, MIak-Iry0xacus, Xam HHAUBUIYaT
apoMaTUK  yIJIEBOJOPOJIAPHU, XaM  Typiud  DJPUTYBUWIAp,  IIYHUHIJCK
TUAPOAXINUIARIUTal  JkapaéHiapjaan  ¢oHgananu®  MoTop — EHWIFWIApU
KOMITOHEHTJIAPUHU OJIMII OmiaH Oupra yHM Majakaid KahTa WIuial Makcaauia
TEXHOJIOTHK >KapaéHIapHUHT TAaUTyKJIU TApKUOMHU aHUKIa0 Oepaau.
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lysamait xkuamb, ciaaHel] CMOJIACMHHM HHUCOATaH Ky OyiaMaraH Xakmjapaa
unuiad YMKapuIaa, YHH aMangard He(pTHH KaiTa uWOUIalm KOpXOHajlapuiaa
aHbaHaBUi HePT XoM amécu OwiaH apajamMaza KailTa MDA Makcaara
MyBo(UK XucoOnaHaau, Oy KanuTan Mmabnariap cap(aHuIIMHU KaMaWTupaau
XamJa €HYBUM CIAHELJIApHUHT O€H3MH Ba JU3€lb EHUIFUCH DPECYpCIapUHU
KYTIaUTUPUII YIYH MyKOOWI XOM ai€ cudaruia KYJUIaHWIAIIMHA TE3TaTHPA N,

JluccepTauvsitHUHT eTTHHYM 000Maa aBTOMOOWI OCH3WMHJIApu Ba JAM3EIN
CHWIFUCU pecypclapyHM KEHTaWTUpHII yCyJlapu Ba HOUIAd YUKWITaH
TEXHOJIOTUSJIAP KEJITUPUJIITaH.

OnuHran HaTWXalap acocujia YCUMIIMKIApAaH Tal€piaHraH, HeTHU KaiiTa
UIUIAII Ba KUME TApMOKJIApU MaxCyJIOTJIapu/iaH, HOaHbaHABUN MYKOOHMII XOM aré
— €HyBYM CclaHeIyiap cmoiajapuiuan ¢oinananubd xamaa ofup HepTHH KaiiTa
UILIAII JKapaHUHY JKaJaUIAIITUPUIIT OPKAIH aBTOMOOMIb O€H3UHIIApY Ba IU3€Ib
CHWIFUCUHNA WNIIA0 YUKAPUII XKMIIAPUHU OIIUPHIN Ba CU(DATHHH SXIITHIIAIIT
Oyiinua, 6-pacMia KENTHUPWITaH, OCNTWIaHTaH Basu(alapHU XaJl KUJIUITHWHT
aCOCHUN WIMHM-TEXHOJIOTUK WYHAIMIUIADUHU Y3 WUYUATa OJIFaH YMYyMJALUITUPUITaH
cXeMa HMIUIA0 YUKW,

Yenmmmk xoM amé Kumé canoar AHnbaHaBui
MAaxXCyJ10TIapu MAaxXCyJ10TIapy YITIEBOJ0PO] XOM Hoanbanasuii MykoOmi xoM armé
amecu
(=%
<
=|=
= = METaHOT &
S| o YIIEBOZOPOJ XOM = |2 Ste
g c:g . > | | O
= = lamecn 1= ol=
ol = CITaHeI] CMOJIacH 0 Y
(e} O v & o
Sl ¢ OeHsnH Hedrau kaiira niam [¢ EHyBUM Omuman
= v
© KOMIOHEHTH | 3aBOAM/Ia AHbAHABHIH Wkknnaman ClaHELIapHH HHcOaT/a ra3
KaiiTa uimanm > KaiiTa HuLai Tait€prarn Ba KOHJIEHCATH
cxemacH MaxcynoTiapi KaiiTa HImian Ounan Gupra
JH3eNb EHUIFH | kauTa HIILTam
KOMITOHCHTH EKJI ra3 KOHZICHCATH ,
A 4 v A 4 A 4 A 4
bensnum nBurareap Jusens énmtrucunn [ oy
YUyH EHUIIFU OJIAII «
KOMIIO3HIUSICHHH OJIAIL JH3eN SHIJTFUCH
.Y
Iu3en EHUIIFUCH
aBTOOCH3MHIIAP
\4
aBTOOCH3MHIIAP

6-pacM. ABTOMOOMJIb OCH3UHJIAPHU Ba U3€)Ib CHUIFUCUHU UILTA0 YUKAPUIIT
Xa)KMJIApUHU OIUPHUII Ba YIAPHUHT CU(DATHHY SIXITUIAIT MaKcaIapuaa MyKoOUI
xoM ami€ pecypciapuaan ¢oiganaHu0d aBTOMOOKIL OSH3UHIApU Ba AU3EIb
EHUIFUCUHHU OJIMIITHUHT YMYMJIAIITUPHITAH CXEMaCH

ABTOMOOWIb O€H3WHIapUra KymuMmyanap cudaTuia TapKuOuaa KUCIOPOA
MaBxXyj, OupuUKManapjaH, KUME caHOoaTH HUIUIA0 YMKApHIL MaxcyJloTh —
METaHOJIJIaH, YCHUMIIMKIAaH TalépilaHagural MaxcyJoTjiap — JTaHOJI Ba

24




OMoOyTaHOJIAaH aBTOMOOWJIbL OEH3MHJIApU pECypClIapyuHM  KYNaWTUpUII Ba
OKOJIOTUK TaBCHU(IapUHHU SXIIWIAIl Makcajuiapuaa (Qoigananum  acociad
OepuIIIu.

ben3uH-MeTaHoI1 apanaiimMacu TaKpruOa-caHoaT NApTUSACUHU UILIA0 YMKAPHUII
TEXHOJIOTUACHU XaMaa <<§"3CTaHz[apT» Arentnuruaa pyixarnan yrkasuiarad AM-80-
M1, 3 Ba 5 (1, 3 Ba 5% metanos O6wiaH, TaauTyKiu paBuinga) Ba ANU-91-M1, 3 Ba
5 mapkanu aBroOeH3uHiap yuyH TSh 39.3-285:2012 «ApTomMoOWIap yuyyH
MYIDKaJUIaHTaH METaHOJUTM OeH3uHnap» TeXHuK maptiapu uMuuiad YuKWIId Ba
KOPUM KUJIUH]IN.

O’z DSt 989:2010 cranmaptu Tamabnapura MyBOQHUK, TOBap IU3EIb
EHWIFMCHHU UIITa0 YMKApUIIa UKKUIAMYA KOMIIOHEHTIAp cudaTuaa eHIMI KOKC
JUCTWUIATA Ba IOKOPW BAaKyyM TIOTOHMJIAH JUMUTIOBYM (POMIAIaHUII OpKAIU
JIM3eb CHUIFUCUHU OJIMII TE€XHOJIOTUSICU UILTA0 YUKUIIIH.

XoMm amé€ KOMIOHEHTJIapH HUCOATIapuHU OOIIKAPWIN MPUHLHUIN aCOCHIa
Cypxonnap€ xonnapunara orup HepTnapHu «KapkyproH HehTHU KailTa HIIIaI
KK ra3z xonaeHcatu OunaH KaiiTa MIUIAL TEXHOJOTUACH UILTA0 YUKHUIIIH.

«Kapkypron HepTHu Kaita unutaun» KK maskyp orup Hedrtnap Ba ra3
KOHJIEHCAaTH  apajalliMajlapyHd  KalWTa  WIulalll  YCYJIMHUHTI  TaTOMK
KWIMHTAHJIMTUAH KYpUiral camapa o4 paHriud ¢GpakuusiapHUHT XOM amiéra
HucOataH 1,5%rada axpaTUIIHA YyKypJIAIITUPUITAHIUTH OUIIaH OOFJIHK.

Euunru  BapuanTu OYiinua EHyBYM ClaHEIUIApHM KaiiTa MIUIAIIHUHT
MPUHITUITHAT KOMIUIEKC CXeMacH UIUIA0 YMKUJIIM, YHTa aCOCaH €HYBYH CIaHEIyIap
JnacTia0Ky Taléprapiaukaan yTkazuiaan. bupuaum 0ockuyaa ynap caHoaT sSTHYMII
MalMHaIapua SHr Kynu OwiaH 3 MM yiuaMid 3appaiapraya MaiJanaHau.
Cyurpa HyBYM ClIaHCIJIAPHUHT KHUCJIOTATAHUII XapaéHU Ba OaKTepuan HIILIOB
Oepumn amanra owmupwiagu. Keiunru Oockuyma OeBOCHUTa TUPOIH3 Kapa&HH,
SBbHU KHUCIOPOJACHU3 IOKOPU XApOPATIW HILJIOB OEpHUIl OPKalIW CIaHEL CMOJIach
aXpanuld YUKUIIM amanra ommpwiagu. ONHHraH cjaHen cMojach HedTra Xom
ai€ KOMIOHEHTH cudaTtria HepTHU KalTa UIILIANI 3aBOJUTa FOOOPUIIAIH.

bynnaii apamammMa cyHrpa Takiau@ KWIMHraH Ba 7-pacMmaa KypcaTuiral
TEXHOJIOTHK cXxema OYiinya KaiTa niiaHu0 HepT MaxcysoTiapy OJUHAIH.

Ma3kyp TEXHOJIOTHMK CXeMmara acocaH CJIaHell CMOJIACMHU KaOyJ KWJIMII Ba
HeT xoMm amécura IO3aJallHUHT aloXMJa y3enu Hazapja Tytwiaau. Cranen
cmomacu E-4 curummpa T1yminanu® Oopanu Ba H-14 mwacocu €ppamuna
MYIDKaJUTaHTaH HUcOatna HedT OujaH apanamTupuil y3enura y3atuiaan. CyHrpa
HeT Ba ClaHEll CMOJIAaCH apaiaiiMacu nesMmynbrarop kymmmob, H-1 nHacocu
épnamuna T-1 TernooOMEeHHUK OJIOKU OpKaIM YMKApUO r000priIaan Xama Ty3Jap
Ba cyBaaH Tozanmam yuyH OJIOY Onokura iynantupuianu Ba H-2 nHacocu
épmnamuna T-2,3 temmooOmennuknap Onoku opkamu K-1 OensuH axpaTyBuu
KooHHara xaiinad robopunaau. Xom amé K-1 gan H-3 macocu épmammpa I1-1
TexHOJOTUK meun opkamu 360°C mapaxkaraua kmsgmpumu6 K-2  atmocdepa
KOJIOHHAcHUra y3aTwiaau, Oy epJa KOJIOHHAa OKOPUCHAAH Tra3jap Ba OCH3UMH Ba
CYBHUHI OYyfJIapu OJMHAAM, IIYHUHIIEK KEPOCHUH (PPAKUUACH, €HTUJ Ba OFUP
au3enb Gpakuusiapy €HjaMa MOrOHJIap KYPUHUIIMAA aKpaTUO OJIMHAIHU, yjap
K-3.4,5 cTrpunnuHr KoJIOHHAJIApY OPKalu YTKAa3uiIaau, TaaUIyKJIH anmnapatiapia
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7-pacm. Hedt Ba cianer] cmomnacu apanammanapuau arMmochep 6ocumim
Kapa€Hia XalJalHUHT TPUHIIUITHAT TEXHOJIOTHK CXEMAaCH

COBYTWJIQM Ba HE(PTHM KaWTa WIUIAIl 3aBOAMHUHT aMaliJard TEXHOJIOTHK
JKapaéHaapuaa KeMUHIY KaidTa UIliaira )Xaji0 KWInHaIu.

daprona HedTHM KaWTa uWOUIAN 3aBOAWJA HE(PTHM KalTa WIIAITHUHT
UKKAJIAaMYA MaxCyJOTJIapuaaH JAu3elib EHWIFUCH OJIMII YCYJIMHUHT TaTOUK
KWIMHUIIM Au3elb EHWwIFucura 5-7%raya  au3enp EHWIFUCUHUHI KylIuMa
pecypciiapuHy ofidil UMKOHUHU Oepau, 2010-2011 #tmmiapaa ukTucoauit camapa
€HIMJl KOKC JHCTWJUISITUHU Ba OKOpU BakyyM noronuaaH 300 muH. cymaaH
OPTHUKHU TaIKWJI KUJIIH.

Cypxongap€ koHiapuiaru Ofup HedTIap apajaniMalapd Ba ONTHUMA
TapKUOIM ra3 KOHACHCATUHU Xaljamijaa Au3eiab CHWIFUCH aXpalu0 YMKUIIMHUHT
KynaummaaH KyTWiIagural HWKTACOIuM camapa uuiaura 100 muoH. cymaaH
OPTUKHU TAILLIKWJI KAJAH.

XVYJIO0CA

1. Maxammii xom amé pecypciaapu — acocuaa — OCH3WH-METaHOI
apajalMaIapuHi OJMI OVinYa KOMIUIEKC TaJIKUKOTIAp, Iy *KyMJlaJaH CTeH]I Ba
IOJIUTOH CHHOBJIApU WIK O0p YTKa3WiIAM, JAacTIa0Kh KOMIIOHEHTJIAPHUHT
KOHUKApPJIU y3ap0 MOCIUTH TaCAUKIAH]IH.

Tapkubuma  5%raua  MeraHon  MaBxKyJ  OynraH  OCH3WH-METAHOI
apajamMaiapyu OCH3WH WHXEKTOPJIAPUHUHT «KJIalaH - YPUHIUK» OYFUHIIApHra,
pPE3MHANIM 3UYJIarvy XaJlKajlap Ba aJFOMHHJIM MaTepuajjiapra KOppO3WOH TabCHUP
KypcarMmaciiury, TapkuOuja HaMJIMK MaBXyJ OynmaraH Oa3aBuil O€H3MHIaH Ba
Metanongan (99,95%) dolnananunranga sca, apajammManap KaTJIaMJIaHUIIra
KapIiid pPeCcyOJUKaHUHT MYBTAIWI HWKIUM I[ApOUTIapHuaa KYJUIAHWIIA YYYyH
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eTapJiy Jlapa)kaja YuJaMINIMKHI HAMOEH KWIUIINA aHUKJIAH U,

Crenn Ba MOJWTOH CHHOBIAPHW HaTWXkamapu Owian Tapkubuma 3% Ba 5%
MeTaHoll MaBxkyn AM-91 OeH3uHna nBUTareib KyBBATUHUHI CAKJIaHUO KOJIMIIIH,
O0a3zaBuil OcH3MHTa HHUcOaraH 3apapiau OTKuHiap — ymiepon okcuau (CO) Ba
yriesoaopoaiap (CH) 40-45%raua kamaiiuinm aHUKIIAHTH.

2. Veumimk XoM amécuaaH M300yTAaHON OIMHAM Ba YHHMHT OHHAp
OKCUTEHATJIap TapkuOuja QoiiasaHuil caMapaJopiuru KypcaTwiay, Tapkuouaa
METaHOJI Ba DOTAHOJI MaBXyJ O€H3MHJIApHUHT (a3aBuil OapKapOPIUIUHU
OOLIKApUIIl Ba OKTaH TaBCU(IApUHU SXIIMIANIAA YHUHT MKOOUH poiu
aAHUKJIAH]TH.

3. TapkuOua a30T Ba MapraHell MaBxKy/l KyluMyaiap OWIaH OKCUTeHaTaap —
METaHOJI, JTAHOJHUHT apajialiMa KOMIO3UIUSIAPH aCOCHAAard KOMOWHAIUs
KWIMHTaH KymuiManapaad Gorgananuo, aBTOMOOMIb OCH3UHIAPUHUHT dKOJIOTHK
TaBCU(IAPWHU SAXIIMIIAIT yCYJUTApU UTTUTA0 YUKUIAN. MeTaHo Ba ATAaHOJ acoCHIa
OMHap KYIIMMYaJapUHUHT TYpJIM MUKJIOPUN KOHLEHTPALUS Japaxanapujaa ToBap
OCH3MHHU OKTaH COHMHU OMp MapoMmjia cakjiall FrucTorpammanapu OOFJIUKIMKIApU
HAIUIa0 YUKW,

®aprona HedTHU KaiiTa mnuiam 3aBogu AN-80 mapkanu OeH3MHUHU MILIA0
YUKWJITaH TapKUOMHU, KyHuIaru KOMIOHEHT TapKuOim: OeBocuTa Xaiam OeH3uH
bpakmusicu — 55,41; 6apkapop katanuzat — 33,64; CeKMHIAIITUPHITaH KOKCIAHHUIII
Kypuiamacu 6en3unn — 9,9; neronarusira kapmu AJIA-Cyniep — 1,01; Xaiitex 3062
JeroHanuara kapmu Kymummuanap — 0,04 % wacc. I0KOpW AKCIUTyaTalloH
xoccanapy KBanuduKaIus CHHOB yCYJUIapy HATHUKaJIapy OWJIaH TaCIUKIIAHIH.

4. HedpTtHm KaiTa uNUIAl WKKWIAMYM MaxCyJIOTIAPUHU — EHTWI KOKC
JUCTWUIATHA Ba Ma3yTHU BaKyyMJIU XaWJall KypHUJIMAacHHH IOKOPU BaKyyM IOTOHU
XKan0 KUJIUII OPKAIA JAW3eTh SHUJIFUCUHH OJIUIN YCYJUIAapu Takinud KuimuHau, Oy
TOBAap AU3€Ib EHWIFUCH XaXMHAaH 5-7%rada MUKIOpAA [OWU3€NIb EHWIFUCU
KYyIITUMYa peCcypcliapuHu OJIUII UMKOHUHH Oepu. J(n3enb EHIIFuCUTa MKKITaMIn
MaxCyJIOTiap KYUIUIITHUHT 2HT IOKOPU MUKJIOPJIApPUHU aHUKJIAIIHUHT KpUTEepUall
VY140B OOFIMKIUKIIAPY TAKIU( KUIMHIU.

5. Vrkaswiran TaxpuOa-MImIa® uUMKAPUII TajAKUKOTIApU HATIKACHIA
pecnyOnuKka KOHJIapuaard orup HedTiIapHU ra3 KOHIEHCaTH OWjaH apajaiiMania
KaiiTa HWIUTAIIHUHT Y3Ura XOC XYCYCHSTH VpraHwigd Ba HedT IUCHEPCHOH
TU3UMIIADUHUHT (PU3MKA-KUMEBUM MEXaHUKACH HYKTaW HazapuiaH apajaiiMajia
ylap HUCOATHHUHT WYHANITUPWITaH OOIIKApyBH OY paHriau (pakiusuiapHu
MaKCHMaJI Japakajia axpaTuO OJIUI YCYJIU KAHIUTH KypcaTuo Oepuiiiu.

Orup HedTIap Ba ra3 KOHACHCATUHHM OWprajMkKaa KalTa HIILIAmIa
apajanMalapHUHT KOBYIIKOKJIUK TaBcuduapu Oornukiapuaad GoilganaHuin
OpKali 04 paHrm GpaknusyiapHd  MakCcuMajl Japakana axpaTuO — OJIHII
Makcaauja Ofup HepIap Ba Ta3 KOHJACHCATUHUHI ONTUMall HUCOATUHU
OOLIKapUIIl YCYJUIApU UIILIA0 YHMKUIIIH.

6. Motop EHuUFWIApU KOMIOHEHTJIADUHUHT MYKOOWJI TYypJapyuHU OJIHUII
WYHAIMIIWAA Maxajulud €HYBYM CIAHCIUIADHM KalTa uLUlall YpraHwiiu,
ClaHeIIapHu MIIJIa0 YUKUITaH IOKOPU Xapopatid UIUIOB Oepull jJadopatopus
ycKyHacugaH ¢oinanannb €HyBUM ClaHeIIap CMOoJajlapy aXpanud YUKUIIHHUHT
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ONTUMAJ PEXKUMHU OCNTWIaHId, MUPOJM3HUHT ONTHUMAJl IIAPOUTIIAPU ISTUO
KyWMuJara napaMmeTpiiap aHuKIaHau: nuponu3 xapopatu — S550°C, nuponus
XapopaTUHU CaKjad TypHIll BakTH — 45 nakuka.

7. EnyBum cnademyapra gacTiabKu MIIOB  OEPUINHUHT  [THPOJIU3
HATWKajapura pojiu aHUKIaHIM. EHyBYM claHeryiapra MIIKOPJIM HIIOB Gepuil
OJITUHTYTYPTHUHT THUKJIAWJAWraH IIaKUlapuHu Oaprapad KWIMHUIINIAa OJu0
KEJIMIIKA KypcaTuiau. ONTUHTYTYPTHUHT THUKJIAWIWTaH LIAKUIApU SHI caMapalivd
Oaprapad xumunumu (83%raua) 1%ra Tenr NaOH TyiinHrannuk napaxacujia 103
Oepamu. Enysum cnademyiapra GUONOTMK HILIOB Oepull CIaHEIlap cMOJalapu
aXpanud YWKUIIMHUHT KyMalummHu to3ara kenrtupaau. WmouioB Oepuiran
CaHeIyIapJad CJIaHel] cMoJlack axpanuO yukuimu 18,0%Hu Talmkwn KWian EKu
nacTia0ky €HYBYM CIIaHEIJIap/iaH aKpayraH cjaHelr cMoisiacura Hucbatan 60%ra
KYTIPOK YMKWIIM AHUKIAHAM. EBHYBYM CIAaHEIVIApHUHT CyIb(haT KHUCIOTACH
SpPUTMACH OWIAH MaTEPHATHUHT KHUCJIOTAJTAHWII OOCKMYM CIIAaHEI CMOJIACUHU
aXpanu6 yukumHUAT HucOaTaH 21,3% ommummra onub Kemaau.

8. Cnanenyiap cMojaiapuaaH MOTOP €HUJIFUIApU KOMIOHEHTJIAPUHU HIIA0
YUKAPUIIl YIYH XOM alIEHUHT MyKOOWI Typu cudaruaa dhongaaaHuill UMKOHUSTH
WIK 00p KypcaTwiau, HeTHU KalTa UIUIAIIHUHT aHbaHABUM TEXHOJIOTHsJIapU Ba
xKapaéunapuaad QoiianaHud craHenyiap cMoialapuHu HedT XoM amécu OusiaH
Oupranukia KaiTa UIuial TEXHOJIOTUSCH acociad Oepuiiau.

9. AcTa-cekrMH KHCJIOTalyd OKCHUJJIAII XO3WPTY BaKTAa MUHEpal XOM alléHU
KaliTa WIUIA TeXHOJOTHsapuaa GhoigaiaHuIagurad OaKkTepusJIapHUHT acOCUI
Typu xucobnanran As. Ferrooxidans TeMupHH OKCHIJIOBUYM OaKTepUSsIAPHUHT
TATP NyJblalapuaa Ce3WIapiii ONIMIIMHU (03ara KeITUpaguraH ClaHelyiap
MaTEepUAIMHUHT Maxauiiid («abopuren») MukpodIopagapu PpUBOXKIAHHUIIINTA
0JIUO KEIUIIM aHUKJIAHJU, YYHKH JAcTIa0KU CllaHeliap/ia TEMUPHU OKCHJIOBUYU
OaKTepUSUIADHUHT  «OKHUII  MaTEepUaIn»  MaBXKYMIUTUHUHT  y3U4  EHYBYH
CJIaHCIUTAPHUHT Y3Wra UILIOB OCpHUI YUYyH 3apyp OakTepusuiap OuiaH OOWUTUIIHII
MaHOau XHCOOIaHa IH.

10. ®aprona HedTHHM KalTa MIUIAII 3aBOAM MIUIA0 YUKAPUII HIAPOUTIAPUIA
JU3ellb CHWIFUCUHYM TAWUEPJAIHUHT TEXHOJOTHK CXeMacu HIUIa0 YMKWIIU, E3TU
JU3eNb CHWIFUCH YUyH aMaliflard CTaHAapT Tajabnapura MyBopuk, HeTHH KaiTa
uuuiall MKKWJIAMYA MaxcCyJloTidapy — €HITWI KOKC AUCTUIUISTH Ba FOKOPU BaKyyM
noronugan Gongananu® auzenb EHWIFUCHUHM OJIMII TEXHOJOTHUSCH TaTOMK
KWIMHIY, OCH3WH-METAaHOJ apajaliMacu Taxpuba-caHoaT NapTHACUHU HIUIa0
YUKAPUIITHUHT JaBpU TEXHOJOTHSICH WMIIIA0 YMKWJIAM Ba TaTOWK KuiuHau, AU-
80-M1, 3 Ba 5 (1, 3 Ba 5% Meranon O6unaH, Taautykiu pasuiiga) Ba AN-91-M1, 3
Ba 5 mapkanu aBroOeH3uHiuap yuyH TSh 39.3-285:2012 «ABToMoOWLIap y4yH
MVJDKaJUTaHTaH METAaHOJUIM OeH3uniap» TeXHHMK maptiapu unuiad YUKWIIH,
TaCIMKJIAHIN Ba «Y3CTaHAapT» ATeHTIUIIAA pyiixaTaas yTkasmiy, «Kapkypron
HepTHuKanTanmam» KKna orup Hedrnap Ba raz KoHAeHCAaTH apajaliMalapyuHA
onTuMan HucbOarna TaW€pnaml Ba KaiWTa unuiam Oyinya KyJulaHMa HILia0
YUKWIIA Ba TaTOMK KWIMHAM, JAWCCEPTAIlUsl HATIKAJIAPUHU HKTUCOIUMN
camMapaJiopJIMTUHU  TACIMKJIOBYM JKOpHM Kwidil OViuya JanoiaTHOMasiap
OJIMHTaH.
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HAYYHBIN COBET 16.07.2013.T.08.01 [IPU TAIIKEHTCKOM XUMHUKO-
TEXHOJOTMYECKOM MHCTUTYTE IO MPUCYKJIEHAIO YYEHON CTENNEHA
JOKTOPA TEXHUYECKHUX HAYK

TAIIKEHTCKUN XUMHUKO-TEXHOJOTMYECKAN UHCTUTYT

CAMJIAXMEJIOB CAPJOPBEK UTAMBEPJIVMEBAY

PABPABOTKA TEXHOJIOI'MM MTOJIYYEHUA MOTOPHBIX TOIIVINB
C UCITIOJIb30OBAHUEM AJIBTEPHATHUBHBIX CBIPBEBBIX
PECYPCOB

02.00.08 — Xummus u TexHojaorust HegTu M ra3a

(TeXHUYeCKHEe HAYKH)

ABTOPE®EPAT JJOKTOPCKOM TUCCEPTAIIUN

Tamkent — 2014



Tema mokropckoi muccepramuu 3apeructpupoBana 3a Ne 30.09.2014/B2014.5.T272 B
Beiceit arrecranmonHoit komuccuu npu Kabunere Munuctpos PecriyOnuku Y36ekucras.

JlokTOpcKkasi JuccepTanus BBINOJIHEHa B TalIKEHTCKOM XHUMHKO-TEXHOJOTHYECKOM
UHCTUTYTE.

[ToJTHBII TEKCT MOKTOPCKOM IUCCEepTaIlMy pa3MelleH Ha BeO-cTpanuie HaydHoro coBera
116.07.2013.T.08.01 npu TamKeHTCKOM XHMHKO-TEXHOJIOTMYECKOM HWHCTUTYTE MO aJapecy
www.tkti.uz.

ABTopedepaTr  auccepTalud Ha Tpex s3blkaxX (y30€KCKHH, pyCCKHM, aHTIMHCKUN)
pe3MenieH Ha BeO-cTpaHUIle MO aapecy Www.tkti.uz U WHPOPMAIMOHHO-00pa30BaTEIHHOM
noptaine «ZiyoNet» 1o aapecy www.ziyonet.uz

Hayunsl1ii Typo6xonos Caapurann MaxaMaTIMHOBHY
KOHCYJIbTAHT: JOKTOP TEXHUYECKHX HayK, mpodeccop
OdunuanbHbie XamunoB bocur HabueBnu

ONIOHEHTHI: JOKTOp TEXHHUUECKUX HaYK, Ipodeccop

IOnycoB Mupaxman Ilynartosuy
JIOKTOp TEXHUUECKUX HayK, Ipodeccop

Maxcymos Adayxamua I'adpypoBuu
JOKTOp XUMHUYECKHUX HayK, mpodeccop

Benymas TanmkeHTCKUI TOCy 1apCTBEHHBIN YHUBEPCUTET
OpraHM3anms:
3ammTa AUCCepTalUh COCTOUTCS «_ » 2014 1. B «___ » 4acoB Ha 3acelaHUU

HayyHoro cosera 116.07.2013.T.08.01 mnpu TamkeHTCKOM XHUMHKO-TEXHOJIOTUYECKOM
uHctutyTe 1o anpecy: 100011, r.Tamkent, yn. Hasou, 32. Ten.: (99871) 244-79-20; daxc:
(99871) 244-79-17; e-mail:_txti@mail.uz.

JlokTopckas nucceprauus 3apeructpupoBaHa B HMH(popMallmOHHO-pECYpPCHOM LIEHTpE
TalKkeHTCKOro XMMMKO-TEXHOJIOIMYECKOI0 HHCTUTyTa 3a Ne , C KOTOpOH MOXHO
o3zHakomuthes B IPLL (100011, r.TamkenT, yi. HaBon, 32. Teun.: (99871) 244-79-20)

ABTtopedepaT nuccepranuy pa3ocuaH « _ » 2014 rona.
(mpoToko pacchuiku Ne oT 2014 r.).

C.M. Typo0:xoHoB
[Ipencenarens HayuHoro coBera no npucykJIeHHIO
y4€HOI cTeneHu T0KTopa HayK JI.T.H., Ipodeccop

A.C. UbanyniaaeB

VYuenslii cexperapb Hayunoro cosera no
MPUCYXKJICHUIO YUYEHOU CTENEeHH JOKTOpa HayK
I.X.H., ipoeccop

I'.P. PaxmanGepaunen

[Ipencenatens HayuyHOTO ceMuHapa npu Hayunom
COBETE 10 MPHUCYKICHUIO YUEHON CTENIEHU JOKTOpa
HayK JI.X.H., Iipodeccop



AHHOTALIUSI JOKTOPCKOI TMCCEPTALIUU

AKTYaJlbHOCTH M  BOCTPeOOBAHHOCTb TeMbl Jauccepranuu. Ha
COBPEMEHHOM 3Talle Pa3BUTHUS OTUETIMBO MPOCIEKUBACTCS YCTOWUMBAs TUHAMMKA
pocta MOTpeOJIeHHs MOTOPHBIX TOIUIMB B Y30€KUCTaHe, 4TO TpeldyeT HpHu HX
IIPOU3BOJICTBE  HCIOJb30BAHUE  ANbTEPHATUBHBIX CHIPHEBBIX PECYPCOB U
3¢ (HEKTUBHOTO UCIOJIB30BAHUS TPAAULIMOHHBIX HEPTIHBIX PECYPCOB.

Hapsiny ¢ 3TuM, HaMeTUBIIAsACS B MUPE TEHICHLIUS MOCTENIEHHOTO UCTOIICHUS
3a1macoB HE(PTSHOTO ChIPbS, YBEIWYEHUS JOJU TsKEIbIX Hedreir B oObeMme
nepepaboTKM  YIJIEBOJOPOAHOTO  CBIPhS,  Y)KECTOUEHHUS  TpeOOBaHMM K
HKCIUTyaTallAOHHBIM M SKOJOTMYECKUM XapaKTEPUCTHUKAM MOTOPHBIX TOIUIUB
JUKTYEeT HEOOXOIUMOCTh IMOMCKAa allbTEPHATUBHBIX BHJIOB 3HEPrOPECYPCOB IJis
paciMpeHust MPOU3BOJICTBa aBTOMOOMIIbHBIX O€H3UHOB U JU3EJIbHBIX TOIUIUB.

Cnenyer OTMETHTb, YTO JO CHUX IOp HE MPOBOAWINCH YIIyOJIEHHbIE
UCCJIEIOBAHMUSI OCOOCHHOCTEN IOJIy4eHUs] OCH3MHOB M JIM3EJIbHBIX TOIUIUB C
UCIIOJB30BaHUEM MPOAYKTOB  PACTHUTEIBHOTO  MPOUCXOXKIEHUS, MOOOUYHBIX
MPOIYKTOB HedTenepepadaThBAIOMEH W XUMUYECKONW OTpaciieii B KadecTBe
J00aBOK K TOTUIMBaM, MEpepabOTKHU TsHKENbIX He(PTell C 1eapi0 MaKCUMaJIbHOIO
U3BJICUEHUS KOMIIOHEHTOB MOTOPHBIX TOIUIMB C MO3UIHUN (U3HKO-XUMHUYECKOU
MEXaHUKU HEPTSIHBIX JUCHEPCHBIX CHUCTEM, MNPAKTUYECKH OTCYTCTBYET OIbBIT
U3BJICUCHUS M TYTH HUCIOJIb30BAHUS CMOJ TOPIOYMX CJIAHIEB MECTOPOXKIECHUN
pecnyOJIuKH B KAUECTBE aJIbTEPHATUBHBIX UICTOYHUKOB TOIUIHB.

Hanuurie orpoMHBIX MOITHOCTEH 110 TPOU3BOACTBY METAHOA JIETAET BaXKHBIM
MPOBEICHUE KOMIUIEKCHOTO  MCCIEJOBaHUS 1O  MPOU3BOACTBY  OEH3MHO-
METAaHOJIBHBIX  TOIUIMBHBIX CMECEHd C  YJYYIIEHHBIMU  DKOJIOIMYECKUMU
XapakTepucTukamu. MMeromuecss pecypcbl 3TaHONa B pecnyOiIuKe, BO3MOKHOCTH
M0 TOJyYeHUIO OuoOyTaHOJa JENaloT aKTyallbHBIMH W BOCTPEOOBAHHBIMU
UCCIIEIOBaHME U Pa3paboTKy 3((HeKTUBHBIX 100aBOK K OEH3MHAM Ha UX OCHOBE.

B cootBerctBumn ¢ mocraHoBieHuem KaOunera MunuctpoB PecnyOmnmku
V36ekuctan «O mporpaMMme JACHCTBHI TIO OXpaHE OKpYKAIOIIEeH Cpeabl
PecniyOnuku Y36ekuctan Ha 2008-2012 roas» ot 19.09.2008 1. Ne212 craButcs
3ajlaya palMOHAIBHOIO M KOMILUIEKCHOTO HCIOJIb30BaHUSI PECypcoB HEPTH U
ra3oKoOHAeHcaTa, BKIIIOYas TSKENble HEPTH, BHEIPEHUSI SKOJOTUYECKH YHUCTBIX U
pecypcocOeperaroiux TeXHOJIOTHIM, B TOM YHCIIe TEXHOJIOTUN MO UCIOJIb30BAHUIO
BO300OHOBJISIEMBIX UCTOYHHUKOB SHEPTHUH.

Tenaenmus BO3pacTaHus J0JIn nepepadoTKu CMECEBOTO
He(TEera30KOHJEHCATHOTO ChIPhs O00yCIaBIMBAET HEOOXOIUMOCTH MEpPecMOoTpa
CYLIECTBYIOIIMX U CO3/JaHHUS HOBBIX TEXHOJOTMYECKUX pELIEHUN MO0 moadoopy
ONTUMAJIBHOI'O COCTaBa CMECEH TSKENbIX HEPTEH U ra30BOr0 KOHAEHCATA C LENbIO
o0ecrieyeHrss MaKCHUMAaJbHOTO M3BJEUEHHUS CBETIbIX (pakumii mpu  HX
nepepadoTke Ha 0aze TEOPUH PETYIHPYEMBIX (Da30BBIX MEPEXO00B B HEPTIHBIX
JUCIEPCHBIX CHUCTEMAaxX C OLEHKOM KpPUTEPUEB ONPENENCHUs ONTUMAJIbHBIX
COOTHOILIEHHI CHIPHEBBIX KOMIIOHEHTOB B CMECEBOM CBIPhE.

VY30ekucTan pacrnojaraer OrpOMHbIMU 3allacaMy roproYnx ciaaHueB. CxoaHoe
IIPOUCXO0XKJIEHUE OPraHMYECKUX BELIECTB OPIOYMX CIIAHIIEB, OJIM30CTh UX COCTaBa
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C HETSIHBIMU JIETAET aKTyaJIbHBIM U3YYCHHE CIIOCOO0B BBLACICHUS OPTraHMUECKUX
COCTaBJIIOIIMX TOPIOYMX CIAHLIEB M pa3pabOTKy MOyTeld HX MepepadOTKu B
KOMITOHEHThI MOTOPHBIX TOIUIHB.

BocTpeboBaHHOCTh TEMBI AMCCEPTALMU 3aKIIIOYAETCS B pa3pabOTKe HAy4YHO-
TEXHOJIOTUYECKUX OCHOB TMOJYYEHUS MOTOPHBIX TOIUIMB C BOBJIEYEHUEM
IIPOJLYKTOB MECTHOI'O PACTUTEIBHOIO CBIPbS, IMPOJYKTOB BTOPUYHBIX IIPOLIECCOB
nepepaboTKu HEPTU M XUMHUYECKON IPOMBILUIEHHOCTH, ONTHUMM3ALUK IIpolecca
COBMECTHON mepepabOTKM TsKENbIX HedTel W Tra3oBOro KOHJEHcaTa C
HaIpaBJICHHbIM PpEryJUpOBAaHUEM BbIXOJA CBETIBIX (pakiuil, pa3padboTke
CHIOCOOOB HCIIONB30BaHUS HETPATUIMOHHBIX BHUJOB HCTOYHHKOB CBHIpbS JJIst
IIPOU3BOJCTBA KOMIIOHEHTOB TOIUIMB, YJIYYLIEHUMM OKCIUIyaTalMOHHBIX U
HKOJIOTUYECKUX XapaKTEPUCTUK MOTOPHBIX TOIUIMB.

CooTBeTcTBHE HCCJICI0BAHUA NPUOPUTETHBIM HANPABJICHUAM Pa3BUTHS
HAYKH U TexHoJioruil Pecny0imkn Y30ekucras.

Hacrosimas pabora BbIIOJIHEHA B COOTBETCTBUM C  IPHOPUTETHBIM
HaIpaBJICHUEM pa3BUTHUSL HayKu W TexHojoruu PecnyOnuku Y3Oekucran: Ne 3 -
«Co31aHue HAyKOEMKHUX TEXHOJOTMi U pa3paboTka BBICOKOAI(DPEKTUBHBIX
METO/IOB TOHWCKA, JO0OBIYM TMOJE3HbIX HMCKOMAeMbIX U TIIyOOKOH mnepepadoTKu
MMHEPAIBLHOTO ChIPbs U BTOPUYHBIX pecypcoB Ha 2007-2011 rr. ».

MexayHapoaHbIii 0030p HAYYHBIX MCCJIEIOBAHUI M0 TeMe AUCCePTaAllUH.
B HayuHbIX II€HTpaxX, BBICHIMX OOpa30BaTENbHBIX YUPEKICHUSIX 3apyOeKHbIX
CTpaH, B TOM 4YHCJI€ HAIlMOHAJIBbHON JabopaTopuu BO30OHOBISIEMOW 3HEPrHUM U
Muuuranckom  rocymapctBeHHoM — yHuBepcutere (CIIIA),  yHuBepcutere
XoxenxaiiM (I'epmanusi) BeoyTCs HAy4HbIE€ HWCCIEIOBAHUS M JIOCTUTHYTHI
OIPEJEIICHHBIE YCIEXU IO HCIIOIb30BAHUIO OKCHI€HATOB, BKJIIOUAs IMOJIy4aeMbIX
U3 PACTUTEIBHOTO CHIPhS, C YYETOM OCOOEHHOCTEH YCIOBHUU MX MPOU3BOJCTBA U
npuMeHeHus. Bmecte ¢ TeMm, OCTalOTCS aKTyaJllbHBIMH Pa0OThI IO KOMITJIEKCHOMY
U3YYEHUI0O W  HCIOJIb30BAHUIO OKCUI'€HAaTOB M  MHOTOKOMIIOHEHTHBIX
OKTaHOMOBBIIAIOLIUX J00ABOK HA UX OCHOBE, KaK aJIbT€PHATUBHBIX KOMIIOHEHTOB
aBTOMOOWJIBHBIX ~ O€H3MHOB €  YJYYIIEHHBIMH  JKCIUTyaTallMOHHBIMU U
HKOJIOTHYECKUMHU XapaKTEPUCTUKaMHU, B OCOOEHHOCTH oOecredeHus: ux (ha3oBoi
CTaOMIJIBHOCTH.

B Hactosmee BpeMms 3agaua HaubOosiee IOJHOTO H3BJIEYEHUS CBETIIBIX
(dpakuuii u3 He(PTAHOTO CBIPBS, CIYKALUX OCHOBOU JUIsl IPOU3BO/ICTBA MOTOPHBIX
TOIUIUB, PELIAETCSI B OCHOBHOM pPa3paOOTKOM HOBBIX KOHCTPYKIMH KOHTAKTHBIX
YCTPOMCTB B PEKTU(PHUKAIIMOHHBIX KOJIOHHAX Oe3 ydeTa KOJUIOMJIHO-XUMUYECKUX
npejacTaBieHuid o HepTsax u  Hedrempoaykrtax. Ilpm 3TOM NpoBOIMIKCH
OIpe/ieJICHHbIE UCCIEOBaHMs M0 M3YYEHHIO HEPTel Kak JUCHEPCHBIX HE(TAHBIX
cucTeM M ObUIO MOKa3aHO, YTO HOBBIM MOAXOJ K Ipoleccam nepepaboTKu cMecu
He()TU C Tra30BbIM KOHJIEHCATOM B ONTUMAaJIbHOM COOTHOLIEHUH I103BOJISET
Haubosee TMOJHO OTOMpaTh KOMIIOHEHTHI MOTOPHBIX TomiuB. (OmHaKo,
OCOOEHHOCTH TMEepepabOTKH TSKEIbIX BBICOKOCTPYKTYPUPOBAHHBIX HePTel B
CMECH C Ta30BbIM KOHJEHCATOM C MO3ULHMA (PUIMKO-XMMUYECKON MEXaHUKHU
HE(TAHBIX TUCTIEPCHBIX CUCTEM HEJOCTATOYHO U3YUYEHBI.

[Tpu umeromeiicss TEHAEHIMHU NOCTENIEHHOI0 UCTOLEHUS 3a11acOB HE(PTAHOTO
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CBIPbsI, POCTa CIPOCA HAa MOTOPHBIEC TOIUIMBA, BHUMAHUE MCCIIEA0BATENEH BO BCEM
MUpe Bce OoJbllie YAENAeTCs BONPOCAM HW3BJIEYECHHS] M3 TOPIOYMX CJIAHLEB
OpPraHUYECKOM COCTAaBJIAIOIICH C LEJIbIO MOJIyYCHUS KOMIIOHEHTOB
HedrenponykroB. Bmecre ¢ Tem, go Hactosimiero Bpemenu (CIIA, Kwuraii,
DCTOHUS U Ap.) TOPIOYHUE CIAHIIbI UCIIONB3YIOTCA B KAYECTBE TOIIMBHBIX PECYPCOB
JUIS. TIPOM3BOJICTBA TEIJIO- M JJIEKTPOIHEPTUM, MPAKTUYECKH OTCYTCTBYIOT
pazpaboTka M  ONBIT HCIOJb30BaHMUS TOPIOYMX CJIAHIIEB B  KayecTBe
aJbTEPHATUBHBIX MCTOYHUKOB MOJYYEHUSI KOMIIOHEHTOB MOTOPHBIX TOIUIMB, YTO
JIeJaeT JAHHOE HANpaBJICHUE IEPCIEKTUBHBIM C YYETOM HAJM4YUs OTPOMHBIX
pECYpCOB rOpIOYMX CIIAHILIEB B Y30€KHUCTaHE.

Crenenb u3y4eHHoOCTH npodiaembl. B Y30ekucrane npoBoasTcss paboThl 110
pPacCIIMPEHHUIO PECYPCOB MOTOPHBIX TOIUIMB 32 CYET HCIIOIB30BAaHUSA CHKATOIO
IPUPOIAHOrO ra3a, MPOM3BOJCTBA CUHTETHYECKUX TOIUIMB no Pumepy-Tponmry.
Takumu BUIHBIMU yueHbIMH, Kak FOnycoB M.II., Abunoa M.®., Xamunos b.H.,
FOcynos JI. u ap. mpoBOOWINCH HCCIEAOBAaHUS MO pa3paboTke 3PPEKTUBHBIX
KAaTaJIM3aTOPOB, W3BICKAHHUIO PA3JIMYHBIX MPOAYKTOB XHMHYECKOM OTpaciu C
LEIbI0 YBEJIUYEHUS BbIXOJA CBETIbIX HE(TENPOAYKTOB, U3YUYEHUIO CBOMCTB CMOJI
roprouux cMoi. B TO 3xe Bpems, HEIOCTaTOYHO HCCIEI0BAHBI OCOOEHHOCTU
MOJIy4eHUs] OCH3WHO-CIUPTOBBIX TOIUIMB C  HUCIOJIb30BAaHUEM  IPOJIYKTOB
PACTUTEIBHOIO MPOUCXOKICHUSI U XUMUYECKOW OTPACiu, TU3EIBHOTO TOILIMBA C
BOBJICUCHHEM  IOOOYHBIX  MNPOAYKTOB  HedTenepepadOTKH,  COBMECTHOU
nepepaboTKU TsDKEIbIX He(hTel U ra30BbIX KOHAEHCATOB C LIEJBI0 MAKCUMAIBHOIO
U3BJICUEHUSI CBETJIBIX (PpaKLMii, HEJOCTATOUHO U3yUYEHbI CMOJIbI TOPIOYUX CIIAHIIEB
pecryOJIMKM B KadyeCcTBE aJIbTEPHATHBHBIX HMCTOYHUKOB MOTOPHBIX TOIUIMBHBIX
KOMITOHEHTOB.

CBs3p AHMCCEPTALMOHHON PadoOTHI ¢ TEMATHYECKHUMH IJIAHAMH HAY4YHO-
HCCJIeI0BATEIbCKUX PA00T OTpaXkeHa B CIEIYIOLIEM MPOEKTE: IOCY1apCTBEHHbIN
HayuyHO-TexHnueckud mpoekt I[IIIMN-13 - «Pa3paboTka BBICOKOI()PEKTUBHBIX
TEXHOJOTUA M TEXHUYECKUX CPEACTB HHEPro- MU pecypcocOepekeHus,
WCIIOJIb30BAaHUE BO300HOBJISIEMbIX M HETPAJAMIMOHHBIX HCTOYHUKOB HHEPIHUH,
pPalMOHAIBHOTO  MPOU3BOJICTBA M  NOTPEOJEHUS  TOIUIMBHO-3HEPTeTUYECKHUX
pecypcoB» (2007-2011rr.).

Heabo wuccienoBaHus sBJsieTcsl pa3paboTka HAYYHO-TEXHOJIOTMYECKUX
OCHOB TIOJIYYEHHS] aBTOMOOWJIbHBIX OEH3MHOB U JAM3EIbHBIX TOIJIUB Ha OCHOBE
MECTHBIX ChIPbEBBIX PECYPCOB.

B coorBercTBHM C NOCTaBJIEHHOW LEJBI0 PEIIAINUCH CIACAYIOIIMUE 3aaa4vu
HCCJIeIOBAHMA:

OINPEJEIICHUE BUAOB AJIbTEPHATUBHBIX CHIPHEBBIX PECYPCOB NPHUTOAHBIX IS
MOJIYYEHUs] MOTOPHBIX TOIUIMB M BO3MOXHOCTH MX HMCIOJIb30BaHUS B YCIIOBHUSAX
V30ekucrana;

MOJIyYeHHE OEH3MHO-METAHOJbHBIX CMECE, B TOM 4YHUCJIE MPOBEICHHE
CTEH/JOBBIX M TMIOJMIOHHBIX MCHOBITAHUA C OLIEHKOW JKCIUTyaTallMOHHBIX U
HKOJIOTUYECKHUX XapaKTEPUCTUK JIBUTATENS;

pa3paboTka OEH3MHOBBIX KOMIIO3MI[MH Ha OCHOBE METaHOJAa M H3TaHoja
pEryIUpOBaHUEM WX  AHTUACTOHALMOHHBIX  XapaKTepUCTUK U  (a3oBoH

33



CTaOWJIBHOCTU C J00aBieHHMEM OHOOyTaHOJA, MOJYYEHHOI'O W3 PACTUTEIBHOIO
CBIPBS;

pa3zpabotka  3(PGEKTUBHBIX  MHOTOKOMIIOHEHTHBIX  KOMIO3UIIMOHHBIX
AHTUJIETOHAIIMOHHBIX J100ABOK K OCEH3MHaM Ha OCHOBE KHUCJIOpPOA-, a30T U
MapraHercoaep Kamux KOMITOHEHTOB TUTST OCH3MHOBBIX MyJI0B
HedTenepepabaThIBaOIIUX 3aBOJOB PECITyOINKHY;

pa3paboTKa TEXHOJOTUU IMPHUTOTOBJIECHUS TU3EJbHBIX TOIUIMB, OTBEYAIOLIUX
TpeOOBAHMIM JIEHCTBYIOIIETO CTaHJapTa PecnyOlIrKUd C BOBJICUEHHUEM IPOAYKTOB
BTOPUYHBIX MIPOLIECCOB MEepepabOTKU HEPTH C LIETbIO YBETUUCHUS UX PECYPCOB;

pa3paboTKa KpUTEPUAIBHBIX 3aBUCUMOCTEH OIpeAeseHUs] MpeneabHOro
cofiepKaHMsI MPOAYKTOB BTOPUYHBIX MPOIECCOB MepepaboTKku HedpTu B cocTaBe
JIN3€IbHOTO TOIUIMBA 10 IUMUTUPYIOIIUM [T0Ka3aTeNIsIM KaueCTBa;

pa3zpaboTka cmocoba Mmojadopa ONTHUMAIBHOTO COCTaBa CMECEH TSHKEIbIX
HeTeil ¥ Ta30BOro KOHJAEHCaTa C LeJbl0 OO0ECIEeUeHUs MaKCHUMalbHOTO
M3BJICUCHUSI CBETIIBIX (PPAKIIMI MPH UX COBMECTHOI mepepadoTKe;

u3ydyeHrne OCOOEHHOCTEW MOATOTOBKM TOPIOYMX CIAHIEB K mepepadoTke,
BBIOOpP ONTUMAJBHBIX YCJIOBHM HMX NepepaboTKu C 1Lenblo  3()PEeKTUBHOTrO
BBIJICTICHHUS] CMOJI TOPIOYHX CJAHIIEB - HETPAJAMIIMOHHBIX CHIPHEBBIX HMCTOYHHKOB
JUISL TIOTY4YEHUsI KOMIIOHEHTOB TOIUIUB, M3y4YeHHE (PU3MKO-XMMUYECKUX CBOMCTB
CMOJI TOPIOYUX CIIAHIIEB;

pa3paboTka BapuaHTa MepepadOTKH CMOJ TOPIOYMX CIAHIIEB B COCTaBe
TPaJULMOHHOTO HEQTIHOTO ChIpbS C LEJIbI0 PACIIUPEHUS ChIPbEBOM 0a3bl
peciyOIuKy JUTsi MPOU3BOACTBA HEPTEIPOTYKTOB.

O0beKTOM MCCiIeI0BAHUS SIBJISIOTCS aJIbTEPHATUBHbBIE CHIPHEBBIE PECYPCHI
JUISL TIOJTy4€HUS. MOTOPHBIX TOIUIMB.

IIpenmer mccaeT0OBaHUSI - TCEXHOJOTMH IONYYCHHS aBTOMOOMIIBLHBIX
OCH3MHOB W JIM3CJIbHBIX TOIUIMB C MCIIOJIb30BAaHHUEM aIbTCPHATHBHBIX CHIPHEBBIX
pecypcoB.

Metoabl wucciaenoBaHusi. B mporiecce uMcclieoBaHUS  MCIOJIb30BaHbI
(UBUKO-XUMUYECKHUE METOAbl aHajiu3a YIJIEBOJAOPOJAHOTO ChIpbs, OEH3WHOB,
JU3EIIbHBIX TOILUIWB, CJIAHIEBBIX CMOJI, CIUPTOB, JIA0OPAaTOPHBIC W IMHJIOTHBIC
YCTAaHOBKM TNHUPOJIM3a TOPIOYMX CIAHIIEB, CTEHJOBas YCTAaHOBKA OEH3MHOBOIO
JIBUTATEJISI, METOIbI KBATU(UKAIIMOHHBIX UCTIHITAHUNA OCH3UHOB.

Hayuynasi HoOBM3HA JKMCCEPTAllMOHHOTO WCCIENOBAHUS 3aKIOYaeTcs B
CJIeAYIOIIEM:

YCTaHOBJICHO, YTO O€H3MHOMETAHOJIBHBIE CMECH C COJIEP)KaHMEM METaHOJIa JI0
5% He O0Ka3bIBaIOT KOPPO3MOHHOTO BO3JCHCTBUSA Ha 3BEHBS «KIIAMAH-CEIJION
OCH3WHOBBIX WH)KEKTOPOB, PE3MHOBBIC YINIOTHUTEIbHBIC KOJIbIA U AIFOMUHUEBHIE
MaTepHasibl, MCTOJb30BAaHUE TAKUX CMECEH NTPHUBOAWT K CHIDKCHHUIO BPEIHBIX
BbIOpOCOB — okcua yriaepoja (CO) u yrinesogoponoB (CH) o 40 - 45 %;

YCTaHOBJICHO, YTO BOBJIeUeHUE OMOOYyTaHOIA B OCH3WHO-METAaHOJIBHBIE CMECH
U OCH3MHO-DTAHOJIbHBIE CMECH B KOJHUYECTBE COU3MEPUMOM COACPKAHUIO
METaHOJIa M ATaHOJIa YBEJIUYUBACT JOMYCTUMOE KOJMYECTBO OCTATOUYHOW BOJBI B
cMecH Jisi oOecrieueHusl 3aJaHHON TeMIepaTypbl MOMyTHeHUs: 6osee yem Ha 60%
oTH. ¥ 150% OTH., COOTBETCTBEHHO,;
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pa3paboTaHbl TUCTOTPAMMBI 3aBUCHUMOCTH TOJICP)KAHUS OKTAHOBOTO YHCIA
OCH3MHA 3a CYET 3aMELICHUS] MOHOMETWUJIAHWJIMHA METAHOJOM U 3TaHOJIOM,
YCTaHOBJIEHO, 4TO 5% MeTaHOJa CHIKAET COJCp’)KaHHME MOHOMETWJIAHWIIMHA B
ocH3une Ha 35% OTH., 7% 3Tanona - Ha 40% OTH.;

pa3paboTaH crmoco0 TMOJy4yeHHUsI JAU3EIbHOIO0 TOIUIMBA C BOBJIEYEHUEM
NOOOYHBIX  MPOJIYKTOB  MPOILIECCOB  HePTenepepabOTKM U MPEAJIOKEHBI
KPUTEPUAJIbHBIE 3aBUCUMOCTH ISl ONPEIETICHUs MPEAEIbHOIO UX COAEpKaHUs B
COCTaB€ TOILIUBA;

BBISIBJIEHA OCOOCHHOCTh NepepadoTKu Tskenbix HedTerd CypXaHIapbUHCKHX
MECTOPOXJCHU B CMECH C Ta30BbIM KOHJICHCATOM C TO3HMIMH (PU3HUKO-
XUMUYECKOM MEXaHUKH HEQTAHBIX JUCHEPCHBIX CHUCTEM. Y CTAHOBJIEHO, YTO
CoJiep)KaHWEe B CMECH Ta30BOro KoOHjAeHcata B KojuwdectBe 30 % wum Oomee
o0ycnaBiIMBaeT yBEJIWYCHHE BBIXOAA CBETNBIX (pakiuii 70 4% MO CpaBHEHUIO C
BBIXO0JIOM, PACCUUTAHHBIM I10 MIPABUWITY aJAUTUBHOCTH;

OMpENENICH ONTUMAJIbHBIA PEXKUM BBIJEICHUS CIAHLEBBIX CMOJ MPHU HUX
nepepaboTKe B HAMPABICHUU MOJYYEHUS aJbTEPHATUBHBIX KOMIIOHEHTOB TOTUIMB:
temneparypa nuponusa — 550°C, Bpems BBIAEPKKH TemIepaTypsl nuponusa — 45
MuH. [lokazaHo, 4YTO TmpeaBapuUTelibHAsi TOATOTOBKAa TOPIOYMX  CJIAHIIEB
MeCcTOpOXKIeHusT baiicyH mienouHoid u OakTepuaabHOM 00pabOTKON TO3BOJISET
00ecCIeyuTh CHUKEHHUE COJIepKaHUsl cepbl B ciaHIeBbiX cMonax no 40-70%,
YBEJIMYUTH I1yOMHY 0TOOpa CiaaHIEeBbIX cMoi Oosiee yeM Ha 60% OTH.

IIpakTHyeckue pe3yabTaThl UCCIEAOBAHUS 3aKIIOYAIOTCS B CIEAYIOIIEM:

YCTaHOBJICHO, YTO O€H3MHOMETAHOJIBHBIE CMECH C COJIEP)KaHMEM METaHOJIa JI0
5% otBeuaroT TpedboBanusam TSh 39.3-203:2004, npu UCTIOIB30BAaHUH OYUIIICHHBIX
OT BJIard MCXOJHBIX 0a30BOTO OCH3WHA W METAHOJIA MPOSBISIOT JOCTATOYHYIO
($ha30By10 yCTOMYMBOCTH MPOTUB PACCIOCHUS U MOTYT MPUMEHSTHCS B YCIOBUSX
YMEPEHHOI'0 KJIMMaTa peciyOInKy;

nmokazaHa 3(QQGeKTHBHOCTh OMOOYTaHOIA, TMOTYYEHHOTO U3 PACTUTEIHHOTO
ChIpbsi B COCTaBEe OWHAPHBIX OKCUT'€HATOB, YyCTAaHOBJEHAa €ro pojib B
peryiupoBanuu (a3o0BO CTAOMIBLHOCTU U YIYUIIIEHUH OKTAHOBBIX XapaKTEPUCTHK
OCH3MHOB, COJIEPKAITUX METAHOJI U 3TAHOJI;

0 pe3yJibTaTaM CTEHJIOBBIX M TOJIMUTOHHBIX HCIBITAHUN Ha aBTOMOOWIISIX
kiacca M1 NEXIA 1,5 SOHC u MATIZ 4A11 pa3paboTraHbl U 3aperuCTPUPOBAHBI
B ArenrcrBe Y3crtanaapt TexHuueckue ycioBus «beH3WHBI aBTOMOOWIIbHBIE
metanosbHbIe» (TSh 39.3-285:2012) Ha aBTOOeH3MHBI Mapok AN-80-M1, 3 u 5 (c
1, 3 u 5% meranona coorBercTBeHHO) 1 AU-91-M1, 3 u 5;

pa3paboTaHbl  TEXHOJOTWYECKass CXeMa ¢  BpEeMEHHas  TEXHOJIOTHs
MPOU3BOJCTBA JU3EIBHBIX TOIUIUB C BOBJICUYEHHWEM TOOOYHBIX MPOIYKTOB
HedTernepepabOTKH — JIETKOTO KOKCOBOTO IUCTHIUIATA M BEPXHErO0 BaKyyMHOTO
MOrOHa YCTAaHOBKM BaKyyMHOH TEPEroHKM Ma3zyTa, B COOTBETCTBUU C
nercteyrommM  ctaigaptom Oz Dst 989:2010, 4To 1NO3BONMIO MOJYYHUTH
JIOTIOJIHUTENIbHBIE PECYpPChl JTU3EJIBHOTO TOIUIMBA B KoJnuecTBe 10 5-7% K
JIN3EJIbHOMY TOILUIUBY;

MPEI0KEHBI METO/IbI PETYJIUPOBAHUS ONITUMAIBHOTO COOTHOILICHUSI TSXKETBIX
HeTeld M ra3oBOro KOHJIEHCAaTa MPU HMX COBMECTHOM MepepadoTKe C LEbIo
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MaKCUMaJIbHOTO OTOOpa KOMIIOHEHTOB MOTOPHBIX TOIUIMB C HCIOJIb30BAaHUEM
3aBUCHMOCTH BSI3KOCTHBIX XapaKTEPUCTUK CMECEM;

NMoJ00paH ONTUMAJIbHBIA PEXUM BBIJACJICHHUS CMOJI TOPIOYMX CIIAHLEB,
NoKa3aHa pojib OHMOJOTMYECKOM OOpabOTKM TOPHOYMX CIAHLEB B YBEJIUYEHUU
BBIXO/IA CJIAHLEBBIX CMOJ, ITOKAa3aHAa BO3MOYKHOCTb MCIOJIb30BAHMS CIIAHLIEBBIX
CMOJI B Ka4eCTBE AJIbTEPHATUBHOI'O BUJA CHIPbS JJIA IPOU3BOICTBA KOMIIOHEHTOB
MOTOPHBIX TOIUIUB, MPEUIOKEHA CXEMa NEPEPaOOTKU CIIAHLIEBBIX CMOJI B CMECH C
HEPTBIO C NPUMEHEHHEM TPAJAULMOHHBIX TEXHOJOTMYECKHX IPOLIECCOB
HeTenepepabOTKH.

JI0CTOBEPHOCTH MOJIyYeHHBIX Pe3yJbTAaTOB paOdOThl MOATBEPKAAIOTCS TEM,
YTO OHU MOJYYEHBI C IPUMEHEHHEM COBPEMEHHBIX (PU3UKO-XUMHUYECKUX METOOB
UCCIIEIOBAaHUM U onpoOOBaHbI B IIPOU3BOJICTBEHHBIX YCIIOBHSIX
He(renepepadaThIBAOIIETO 3aBOAA.

Teopernyeckass W NpPaKTH4YeCKas  3HAYMMOCTb  Pe3yJIbTATOB
uccjenoBaHusa. Teopernyeckass  3HAYMMOCTh  IOJYYEHHBIX  pE3yJIbTaTOB
UCCJEIOBAHMS 3aKJIIOYAaeTcsl B TOM, YTO METOAbl YBEIUYEHUS OOBEMOB
MPOU3BOJCTBA M YIYYIIEHHS KauecTBa MOTOPHBIX TOIUIMB, pa3paOOTaHHbIE Ha
OCHOBE (PU3UKO-XUMHUYECKOM MEXaHUKU HEPTAHBIX JTUCHEPCHBIX CHUCTEM,
KPUTEPUAIBHBIX 3aBUCUMOCTE M THCTOIPAMM OIPEIEICHUS ONTUMAIBHOIO
COCTaBa ChIPbS U IOJY4a€MbIX MOTOPHBIX TOIUIMB M IPHUHIMUIIOB KOMIUIEKCHOTO
UCIIOJIb30BAaHUSl  OKTAHOIOBBIIIAOIUX J100aBOK, MPOAYKTOB PACTUTEIBHOIO
MIPOUCXOXKICHUsI, HedTernepepadaThIBarOIEH U XUMHUYECKOH OTpacieH, TSKEIbIX
HeTell U HETPAAULIMOHHOTO aJIbTEPHATUBHOTO CHIPbSI — CMOJI TOPIOUUX CJIAHLIEB, B
COBOKYITHOCTH 00pa3yroT KOHIIETIIHIO CO3[JaHUsI HAyYHO-TEXHOJIOTMYECKUX OCHOB
UCIIOJIb30BAaHUSI  AJITEPHATUBHBIX CBIPBEBBIX PECYPCOB JUISl  MPOM3BOJICTBA
MOTOPHBIX TOIUIUB, JOTOJHSOIINE CYIIECTBYIOIINE TPAAULIHUOHHBIE METOBI.

[TpakTryeckasi EHHOCTh PabOTHI 3aKIIOYACTCS B MPUMEHEHHH METaHOA -
NPOAYKTa MPOU3BOJICTBA XUMHUUECKON MPOMBIIIJICHHOCTH, 3TaHOJIa U 0Mo0yTaHona
— NPOAYKTOB PACTUTEIBHOIO MPOUCXOXKICHUS B KaueCTBE JOOABOK C MOJyYEHHEM
HOBOTO JUIl pecnyOJMKM  OKCHUIE€HATCOJEpKallero MOTOPHOIO  TOIUIMBA,
MCIIOJIb30BaHUN JIETKOI0 KOKCOBOTO AUCTHILIATA U BEPXHErO0 BaKYyMHOI'O IOTOHA
B KadyecTBE KOMIIOHEHTOB TOBApHOIO JM3€JIBHOIO TOIUIMBA C IIPUMEHEHUEM
pa3pabOTaHHBIX PACUETHBIX KPUTEPHAIBHBIX 3aBUCUMOCTEH Ul OIpPENEIeHUs X
IPEJIEIbHOIO COAEPKAHUSI B COCTABE JIU3EJIBbHOrO TOILINBA, IIEPEepabOTKe TAKEIbIX
HedTeil CypxaHJapbUHCKMX MECTOPOXKIACHHUM C ra30BbIM KOHJEHCATOM HAa OCHOBE
IPUHIUIA PErYJIUPOBAHUS ONTUMAIBHOTO COOTHOIIEHUS ChIPEEBBIX KOMIIOHEHTOB
C MO3ULUN (UBHKO-XMMHUECKOH MEXaHUKH HEe(QTAHBIX JUCIEPCHBIX CHCTEM,
nepepadoTKe CMOJI TOPIOYUX CJIaHIEB B CMECH C TPaJAULHUOHHBIM HEPTSIHBIM
CBIPBEM, YTO IIO3BOJISIET YBEIMYHUTh OOBEMBI MPOU3BOJACTBA U  YIYULIUTh
HKOJIOTMYECKUE XaPAKTEPUCTUKU aBTOOECH3MHOB M IU3EJIbHOTO TOIUIMBA.

Bueapenne pesyiabratoB mcciaenoBanus. B ycinosusx ®depranckoro HII3
BHEJIPEHA TEXHOJIOTHS IOJIYYEHHS TU3EJIBbHOIO TOIUIMBA C BOBJIEYEHUEM JIETKOTO
KOKCOBOI'0 AUCTHILISATA U BepxHero BakyymHoro norona (TII NeS ot 17.03.2011
roja), nojydeHbl ToBapHble OeH3uHbl AM-80 m AWM-91 ¢ ynydiieHHbIMU
DKOJIOTMYECKUMHU CBOMCTBAMHU C COZEP’KaHUEM MeTaHousa B konudectse 3% u 5%,
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pa3paboTaHa BpeMeHHasi TEXHOJIOTHS MTPOU3BOICTBA OCH3NHO-METAaHOJIBHOM CMECH
(TII Ne7 ot 31.10.2011 ropma), paspaGoranel TexHuueckue yciaoBusi «beH3UHBI
aBToMOOUIbHBIE MeTaHoJbHbIE» (TSh 39.3-285:2012) u 3apeructpupoBaHbl B
ArenrctBe Y3cranmapt (Nel12/011743 ot 18.10.2012 roma), B COOTBETCTBUU C
KOTOPBIMH ~ BHEJPEHO  MPOM3BOACTBO  OCH3MHOMETAaHOJIBHBIX  CMECEH.
OkoHoMuYecKkuil 3PGEKT OT BHEIPEHUS TEXHOJIOTMHM MOJYYEHHUS JAU3EIBHOrO
toriuBa Ha depranckom HII3 3a 2010-2011 rr. ¢ BoRieYeHHEM JIETKOTO KOKCOBOTO
JUCTUIUIATA U BEPXHET0 BaKyyMHOTO IoroHa coctaBuii 6osee 300 MiIH. CyM (pacuersl
Nel u2 01 3.10.2011 rona).

Pa3paborana u peann3oBaHa HHCTPYKIMS IO MOJITOTOBKE M THepepaboTke
cMeceil TsKeNbIX HepTel U ra30Boro KOHJeHcaTa B ONTUMAIbHOM COOTHOILLIEHUU B
CIl  «/xapkypranHedrenepepaboTka», BHEAPEH CIOCOO0  PEryJIupyeMoro
IPUTOTOBJICHHS U MepepabOTKU cMecel TsbKebIx HeTel U ra3oBoro KOHAEHcaTa
C MaKCHMAaJIbHbIM HU3BJICYEHUEM KOMIIOHEHTOB MOTOPHBIX TOIUIUB C YTIIyOJIEHUEM
orbopa cBeTnbix (pakmuit g0 1,5% nHa ceippe (akr Ne3 or 14.03.2012 roma).
Osku1aeMblii SKOHOMUYECKUH d(D(PEKT OT yBEeMMUEHHUs BBIXOJA JM3EIBHOTO TOTLTHUBA
pU HeperoHke cMmeceil Tsokenbix Herel CypXaHAApbUHCKUMX MECTOPOXKIECHUN U
ra3oBOr0 KOHJ/IEHCATa ONTUMAJIBHOIO cocTaBa cocTaiisgeT 0osee 100 MIH. CyM B TO/I.

Anpobanusi pa6oTbl. OCHOBHBIE TOJIOKEHUS JTUCCEPTALIMOHHOW pPadOThI
JOJIOKeHbI Ha 12 HayYHO-TEXHUYECKHMX KOH(pEpeHIusX, B TOM 4YHUCIEe &
MEXIAYHAPOAHBIX:  MeXIyHapoJaHas  Hay4HO-TEXHMYECKas  KOH(pepeHIus
«I'nyOokasa mnepepaboTka HedTAHbIX aucnepcHbix cuctem» (Mocksa, 2008,
2011); Mexnynapoanass HedrerazoBoit koHpepenuu «OGU-2009», «OGU-
2010», «OGU-2011», «OGU-2012», «OGU-2013» (Tamxkent, 2009-2013);
«Kartanutuueckue mponeccsl HedrTenepepadOTKH, HEPTEXUMUH U IKOJIOTHI»
(TamkenT-HoBocubupck, 2013); u pecnmyOnMKkaHCKuX: «AKTyaJbHbIE TPOOIEMBbI
CO37IaHUsl U UCIIOJIb30BAHUS BBICOKHMX TEXHOJIOTHM MepepaboTKU MUHEpaTbHO-
CBIPBEBBIX pecypcoB Y30ekuctana» (TamkeHt, 2007); « AKTyalbHbIE IPOOIEMBI
nepepabotku HepTH U rasza Yzoekucrana» (byxapa, 2009); «AxTyaibHble
npoOJeMbl WHHOBAIIMOHHBIX TEXHOJOTUHA XHWMHUYECKOW, HedTerazoBon u
nuiieBoi npomeinuieHHoCTH» (TamkenT-Kynrpan, 2010-2011).

Ony0/IMKOBAHHOCTL  pe3yJbTaToB. (OCHOBHOE cojiepkaHue paboOThI
onmyOIMKOBaHO B 38 Hay4yHBIX MyOJIUKaLMsIX, B TOM yucie B 20 HAy4YHBIX CTAThsIX B
3apyOEKHBIX U pecyOIMKAHCKUX U3JaHUsX, 18 Te3ucax TOKIag0B.

Ctpykrypa U 00beM auccepranmu. Jluccepranusi COCTOMT U3 BBEICHUA,
CEMHU IJ1aB, 3aKJIOUCHMS, CIUCKA JIMTEPATyphbl, NpUIOKEHUs, comaepxkut 201
CTpaHMUII TeKCTa, BKIto4YaeT 41 pucyHkoB u 41 tabmuil.

OCHOBHOE COAEPXAHHUE JUCCEPTALIUHN

Bo BBeneHuMm 00OCHOBaHA aKTyaJlbHOCTh TEMBbI, CHOPMYIUPOBAHBI IIETb H
3a/ladyd UCCJIEIOBaHMsI, OTMEUEHO HAyYHOE W NPHUKJIAJHOE 3HAYCHHE PalOTHI,
c(hopMyJIHPOBaHBI MOJOKEHUS, BBIHOCUMbIC Ha 3aIUTY.

B mepBoi ri1aBe WM3JI0KEHO COBPEMEHHOE COCTOSIHUE IPOU3BOJICTBA
MOTOpPHBIX TOIUIUB Ji1 OCH3MHOBBIX M JAU3EIbHBIX JBUraTeiicid, TEHACHIUU
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U3MCHEHUS TpeOOBaHMKW K WX OKCIUTyaTallAOHHBIM W DKOJOTHYECKUM
XapakTepUucTUKaM: MpooOsieMbl W mepchekTuBbl. [lokazaHo, 4TO B YCIOBHUSIX
MOCTOSTHHOTO ~ pOCTa MOTPEOHOCTH B  MOTOPHBIX TOIUIMBaX OOOCHOBAHBI
aKTyaJilbHbIC HAMpAaBJICHUS MCCIEIOBATEIILCKUX pabOT, HampaBJIECHHBIX Ha
pacuimpeHue pecypcoB MOTOPHBIX TOIUIMB, B TOM YHUCJIE C MPUBJICUEHUEM IS UX
MIPOU3BOJICTBA MPOJYKTOB PACTUTEIBHOIO ChIpbs. J[aHbl TEOPETHUUECKUE OCHOBBI
KOJUIOMHO-XUMUYECKUX MpeCTaBleHu 0 HedTu M HedTenpoayKTax, Mmoka3zaHa
UX pOJib B BONPOCAaX MHTEHCU(DUKAIMU TEpPepabOTKH CMECEBBIX BUIOB CHIPBA.
[IpuBeneHbl OCHOBHBIE CBEJIEHHUS 00 OOINMX HANpPABJICHUSIX HCIIOIb30BAHUSA
albTEPHATUBHBIX  BUJOB  ChIpb A  MOTOpHbIX  TomiuB. [lokaszana
MEPCIEKTUBHOCTh MCHOJIb30BaHMS TOPIOYMX CJIAHIEB B HAMPABICHUU TOIUIMBHOIO
BapUaHTa UX MepepabOTKH C MOTyYECHHEM KOMITOHEHTOB MOTOPHBIX TOILIHUB.

Bo BTOpoii riaBe mnpuBeneHbl (U3MKO-XHUMHUYECKHE XapaKTEPUCTUKH
HCIIOJIB3yeMBIX 0OBEKTOB M METOJIOB MCCIEAOBaHMI. B kadecTBe 00BEKTOB ObLIH
WCIIOJIb30BAHBI  MPOAYKTHl TEPEepadOTKH HE(PTSIHOTO CHIPbS, XUMHUYECKOTO
MPOU3BOJICTBA, KOMIIOHEHTHI U3 PACTUTEIHLHOTO CBIPhS, TSkKeIble HEPTH, Ta30BbIN
KOHJICHCAT M TOPIOYME CJIaHIbI MECTOPOXJIeHHM pecnyOnuku. JlaHo omucaHue
METO0/1a MoJIy4yeHus: 6noOyTaHoa.

Tperbsi ri1aBa mOCBsIIEHA Pa3pabOTKE CIUPTOCOJEPKAIMUX OCH3MHOBBIX
KOMITIO3UIIMM ¥  MHOTOKOMIIOHEHTHBIX aHTHJAETOHALMOHHBIX J00aBOK  JJis
YIIy4LIEHUS AKCIUTYaTallMOHHBIX U AKOJIOTMYECKUX XapaKTEPUCTHUK
aBTOMOOWJILHBIX OCH3UHOB.

B cooTrBeTcTBUM € JEUCTBYIOIIMMHA HOpMaMu EBpOCOr03a U peKOMEHIausAMU
BceMupHON TOIIMBHOM XapTUHM YCTAHOBIJIEHO OIPAaHUYEHHWE MAaKCHMAaJIbHOIO
MPUCYTCTBHS KUCJIOpoJia B OeH3MHaX, paBHOe 2,7% Macc. B pacyeTe Ha OCH3UH.
VYuuthiBasg 3TO, B HAIIUX MCCIEAOBAHUSAX HCIOJIB30BAINCH KOHIIEHTpAIUU
KHUCJIOPOJICOJIEPKALIUX COCIMHEHUH, 00eCIeunBarolne Coaep KaHue KUciopoia B
OCH3MHE B IIpe/iesiaX PErIaMEHTUPYIOIIUX 3HAUCHUI.

Hamu 1npu paszpaboTke CHOUPTOCOMCKAIUX OEH3MHOBBIX KOMIIO3UIUN
UCIOJIB30BaMCH 0a3oBbie OeH3uHbl Depranckoro HII3, a Takke meTaHo, 3TaHOII,
OMOOYTaHOJ U AMUHO- U MapraHell CoAep Kaliue mpucaiku.

CreHJI0OBbIE UCHBITAHUS OEH3MHO-METAHOJIBHBIX CMECed TI0 W3YYEHHIO
HKCIUTyaTaIllMOHHBIX M JKOJOTMYECKHUX IOKa3aTesie MPOBOAWIMCH JjIsi 00pa3lioB
cMeceil cooTBeTcTByrONUX TpedoBanusiM TSh 39/3-203:2004 na 6a3e aBurartens
apromo6mnst NEXIA A15VF (Vv=1,5 i1; Ne=59 KBT; n=5600 mun).

Ha puc. 1. mpuBeneHa BHEILIHSISI CKOPOCTHAasi XapaKTEPUCTHUKA JBUTATENS
A15VF, pabotaromiero Ha 6ensnnax mapok AN-80 u AU-91 ¢ 3% u 5% meranona.

[TonydeHHble 3aBUCUMOCTH HM3MEHEHHUS OIPENEICHHbBIX W PaCCUUTAHHBIX
3HAUEHUN KpyTsawmero MomeHTta My, 3¢ddextuBHOM MOIIHOCTH Ne, 4aCOBOIO
pacxona tormmBa (i, yIEIBHOIO pacxoja TOIUIMBA g OT YacTOThl BpalCHUS
KOJICHYATOr0 Bajia IMOKa3ajad, YTO MOIIHOCTH JBUTateis Ha OeH3mHe AM-91 ¢
coaepxxanuem 3% u 5% MeTtaHoa MPAKTUYECKUA OCTAIOTCSl AHAJTOTUYHBIMU, KaK Ha
Oeusune AWM-91 0Oe3 meranosa. MoinHocTs aBurarens Ha Oensune AM-80
cHuxkaercs 10 4,5%, nurareiib paboTaeT HEe YCTOWYMBO, YTO CBUJIETEIBCTBYET O
1EJeCO00Pa3HOCTH MEePEPETYIUPOBKH YIia ONEPEKEHUS 3aKUTaHUSI.
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Puc. 1. Buemnss ckopocTHas xapaktepuctuka apuratens A15VF, paboraroriero
Ha 6ensunax AN-80 u AU-91 ¢ 3 % u 5 % meranoina

YCcTaHOBIEHO, YTO OCH3MHO-METAHOIBHBIE CMECH C COJEp)KaHUEM METaHOJIa
10 5 % He OKa3bIBAIOT OTPUIATEIBHOTO BJIMSHHUS Ha 3BEHbSI «KJIAMAH — CEJIO»
OCH3MHOBBIX WHXEKTOPOB, PE3UHOBBIEC YIUNIOTHUTEIbHBIC KOJIbLIA U AJIFOMUHHUEBbBIE
MaTepHaIbl.

XapakTepucTUKa XOJIOCTOIO XOJa JIBUTaTelNs II0Ka3blBaeT YIIydIlEHHE
HKOJIOTUYECKUX XapaKTEPUCTUK OEH3MHO-METAHONbHBIX cMmeced. Tak, mpu
no0aBiieHMH B O€H3UMH 10 5 % MeTaHoJla JOCTUraeTCsl CHIXKEHHE COJAEpKaHUs
okcuga yriepozaa (CO) u yrneBogoposoB (CH) B orpaboraBmiux razax o 40-45 %
BpPEIHBIX BEIOPOCOB.

Y4uThiBasg TUTPOCKONMUYHOCTh METaHOJ]a, u3ydeHa ¢a3oBasi CTAOMUIBLHOCTH
OCH3MHO-METAaHOJBHBIX ~CMECel, KOTopas OlLEHUBajgach IO TemIepaType
MOMYTHEHHS. YCTaHOBJICHO, YTO CMECH, IOJyYEHHBIE TIPU HCIIOJIb30BAHUU
0e3BogHOr0 MeraHoja (uucrora meraHosa 99,95%) u 6GazoBoro OeH3MHA, HE
COJIEpIKAIleT0  BJary, XapakTepu3yTCs JOCTaTOYHO BBICOKOH  (ha3oBoOi
CTaOMIIBHOCTBIO U 0€3 0COOBIX CIIOKHOCTEW MOTYT MCIOJIb30BaThCS B YMEPEHHO-
KJIMMaTHUYECKUX YCIOBUIX PECITYOIUKH.

B 10 &e Bpemsi B MpakTUKE MPUTOTOBJIICHHS M TMPUMEHEHHUS aBTOMOOUIIBLHBIX
OCH3MHOB HMMEETCSl BEpPOATHOCTh MONAJAaHUS B CUCTEMY Biard. B cBs3u ¢ 3TuM
NPOBEJCHO OMpEACICHUEe MaKCUMAIbHO JOMYyCTUMON KOHIIGHTpPAIllMd BOABI B
OCH3MHOMETAHOJBHBIX CMECAX C IIeNIbI0 TOJNyYeHHUs CTAOMIbHBIX TOITUBHBIX
CMeceil C 3aJaHHBIMH TEMIEpaTypaMHd TOMYTHEHHS, TO €CThb OIpeesieHnue
TeMIiepaTypHoi obmactu (a30BOM CTAaOMIBHOCTH CMEced BO B3aUMOCBS3U C
BJIArocojiep>KaHueM. Pe3ynbTaThl MCCIIEJIOBaHUA 1O OMPEICIICHHUI0 3aBUCUMOCTH
($ha30BOI cTaOMILHOCTH OCH3MHOMETAHOJIBHOU cMecH, coepkaient 3% MeraHoda,
OT COJIep>KaHus BOJBI MPEACTABICHBI HA pHC. 2.
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Puc. 2. 3aBucumocTs TeMIiepaTypbl MIOMyTHEHHUSI OCH3MHOMETAHOJIBHBIX CMECEH
(3% meraHona) OT coaepKaHus BOJIbI

Kak BunHoO, 106aBieHue BOJIbl B TOIUIMBHYIO CMECH PE3KO YXYAIIAeT (pa30ByIO
CTaOMJILHOCTH M 00YCJIABJIIMBAET MOBBIIIEHUE TEMIIEPATYPhI TIOMYyTHEHUS TOILIMBA,
a mpu coxepxkaHuu Boasl Oonee 0,2% 3HadeHUs TeMIepaTypbl MOMYTHEHHS
NEepexoIaT B 00JacTh IUIIOCOBBIX TemmepaTyp. Tem He MeHee, HOJydeHHBIC
JaHHBIC TO3BOJISIIOT Ui YCJIOBUW JIETHETO TMEpHoAa TOAa PEKOMEHIOBAThH
NpUMEHEHHE OCH3MHOMETAHOJIBHBIX CMECed ¢ KOHIEHTpalueil Boabl He Oosee
0,15%, pu KoTOpO 0bOecmeunBaeTcst JocTaTtouHas pa3oBasi CTAOMIBHOCTh CMECH
IpU TeMIepaType OKpy-xarouieil cpeapl He Oosee Munyc 5°C.

B nensix noBelenus ¢pa3oBoil CTaOMIBHOCTH O€H3MHO-METAHOIBHON CMECH B
KauecTBe CTabmiIM3aTopa MCIOJb30BaH OMOOYTaHOJ, TOJYYEHHBIH aleTo-
OyTUJIOBBIM OpOKEHHEM U3 3€pHa KyKYpy3bl IO ClIeayroliei obieit popmyie:

CsH 1206+ CsH,COOH + H,O — 2CH3COOH + 2CO; + 2H>+ C4HoOH.

N3yuyena 3aBUCUMOCTh U3MeHEHHsS (a30oBoil CcTaOMIBHOCTH OEH3MHO-
METaHOJIbHBIX CMECEH MPHU BOBJICUCHUU B KaYECTBE cTabmin3aTopa 6nodyTaHosa u
pPa3IUYHOM COJEpKaHuM BojAbl B cMmecH. C 3TOM Iesbl0 ObLIM MPUTOTOBJICHBI
oOpa3ibl OCH3MHOMETAHOJBHBIX CMeceH, coaepxkamue 3% MeTaHojia U BOIY B
koHneHTparusax 0,05, 0,12, 0,15 u 0,2%, oOycinaBiIMBarImKX TEMIIEPATYPY
MIOMYTHEHHUS cMecel, cooTBeTcTBeHHO -20, -10, -5 u 0°C 1 uccieqoBaHo BIUSHUE
J00aBJIeHUs BOAbI HA KOJUYECTBO OMOOyTaHOIa, HEOOXOIUMOTO JIsl 0OECIIeUeHUsI
UCXOJIHOM TeMnepaTypbl HOMYTHEHHs cMeceit (puc. 3).

U3 puc. 3 BugHO, yTO0 OMOOYTAaHON MPOSBISET BBHICOKHH CTAOUIM3UPYIOLIUI
abpdexT Ha Bce OCH3MHO-METAHONBbHBIE CcMecd. lIpum STOM BOBJICUCHHUE
ouoOyTtaHona B koiuuecTBe 3% yBEJIMUMBAET MAaKCUMaJIbHO JIOMyCTUMOE
3HaYeHUe coiepkaHust Bojabl B cmecu ¢ 0,15 %macc. y UCXOOHOM CMecU C
temneparypoi nomytHenus He mesee -5°C, 1o 0,25%, To ectb Ha 66% OTH.

[To-Buaumomy, yiyuuieHue (pa3zoBoil CTaOMIBHOCTU OEH3MHOMETAHOJbHBIX
cMecedl mnpu aoOaBieHMM OMOOYyTaHOJIA MOXKHO OOBSCHUTH C TOYKU 3PEHUS
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Puc 3. Bnusinue conep:kaHusi Bojibl B O6H3MHO-METaHOJIbHOM CMECH Ha
KOJIMYECTBO OMOOYyTaHOJIa, HEOOXOIUMOTO JIJIsi 00eCTIeYeHUsT UCXOTHOM
TeMIiepaTypbl nomyTHeHus cmecu (-20, -10, -5 u 0°C)

HEe(TSIHBIX JUCTIEPCHBIX CHCTEM, IO KOTOPOW, CHCTEMa OCH3WH — CIHUPT — BOJA
ABJIIETCSI AMYJIbCHEM, OCH3WH - IUCHEPCHOHHOM Cpeloi, BOAAa — JUCHEPCHOU
¢dazoif, a cnupt — sMyiabratopoM. MoJieKyjia cnupTa COCTOUT U3 MOJISIPHOU
TUAPOKCUIBHOM TPYINNbl W MNPAKTUYECKH HEMOJISIPHOTO  YTII€BOJOPOTHOIO
paaukaiga, TO €CTb MPEACTABISIET COOOW MOBEPXHOCTHO AaKTHUBHOE BEIIECTBO
(ITAB).

OddextuBHocTh cnupta B KadectBe [IAB  omnpepensercs  aiuHOMN
YTJIEBOJOPOJAHOIO paaukaia. B ciiydae ¢ MeTaHOJIOM YrieBOAOPOIHBIN paauKall
CJIMILIKOM KOPOTOK, TO3TOMY CITIOCOOHOCTH TPOTUBOCTOSTH (DA30BOMY paCCIOCHHIO
CUCTEMbl HM3Ka, a IPU HCIOJIb30BAaHUU OMOOyTaHOJA, KOTOPBIA XOPOIIO
pacTBOpsieTCsl B OEH3MHE M PABHOMEPHO paclpeieNisieTcs 0 BCeMy 00beMy CMecCH,
uMerotero 0ojee JIMHHBINA YIIIEBOJOPOAHBIA pajuKal, IPH HAIMYWUA B CUCTEME
CBOOOJTHO-TUCTIEPTUPOBAHHBIX  Kameidb  BOABI  BEPOSTHOCTh  HAXOXKIACHUS
JIOCTAaTOYHOTO JJIsS CTAOWIM3AIlMU YHC]Ia MOJICKYJ OMOOyTaHOJIa OKOJIO Karelb
BOJIBI BO3PACTAET U, KaK CIEACTBUE, (a30Basi CTAOUILHOCTh CHCTEMBI YITyUIIIaeTCs.

I[Ipy »>TOM WU3yuyeHa 3aBUCUMOCThb MEXJy TOBBIIIEHUEM (pa3oBOM
CTaOMIILHOCTH OCH3MHOMETAHOJIbHBIX cMeceit u OJIHOBPEMEHHO
OKTaHOIOBBIIIAIOIIEH CIOCOOHOCThIO OM0OyTaHoa (puc. 4).

Tak, npu BoBjeueHUMU OMOOyTaHOJA B KOHIEHTpanuu 10 5% HaOmoaeTcs
yiyuiieHue (pa3oBoil cTaOMIBHOCTH OCH3MHOMETAHOJIbHOM cMmecu Ha 5-6 °C u
JOTIOJTHUTENBHBINA MPUPOCT OKTAHOBOTO YHCIIA J10 1,5 MyHKTOB, UTO UMEET BaXKHOE
MPaKTUYECKOE 3HAYCHUE.

VYcraHnoBieHo, 4To oOpaszel; OCH3MHOMETAHOJIBHON CMECH, colepiKalleil B
cBoeM coctaBe 3% MeraHona ¢ nobOaBienuemM 3% OnoOyTaHona IO BCEM
nokazarensimM cooTBeTcTByeT TSh 39.3-203:2004 u mMoxeT ObITh MCIOJB30BaH B
KauecTBE PElENTYyPhI IS IPUTOTOBICHUS ToBapHOTO aBToOeH3nHa A-80.
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Puc. 4. Bnustnue coaepxanusi 0Mo0yTaHoIa HA U3MEHEHNE OKTaHOBOT'O YHCIIA U
TeMIlepaTypbl IOMYTHEHUS O€H3MHOMETAaHOIBHOM cMecH, coaepxkanieit 3%
Mmeranona u 0,05% Bnaru

AHaJIOTUYHBIC UCCIICIOBaHMs OBLIU MPOBEACHBI U I OCH3MHO-3TaHOJIBHBIX
cmecedi. CpaBHUTCIBHBIA aHAIW3 3aBUCUMOCTEH TeMIlepaTypbl ITOMYTHEHHS
MOKa3bIBAECT, 4YTO TMPHU COXPAHEHUU XapakTepa KpPUBOM €€ U3MEHEHHUS OT
coJlep KaHusl BOABI JUIsl ATaHOJA HAOJIOIAeTCsS CMEIIEHHE €€ B CTOPOHY OOJIBIINX
3HaYEHUU BOAOCOAEpKaHUS B OCH3MHE, YeM JJI1 METaHOJIa. DTO CBUACTEIIbCTBYET
00 OTHOCHUTEJILHO MEHBIIIEH CKIOHHOCTH 3TaHOoJa K (ha3opa3ieIeHUIO.

CrnenoBaTenbHO, yYUTBIBas  peajbHbIE  IPOWU3BOJICTBEHHBIC  YCIOBUSA
MOJIYYCHUSI W TPUMEHEHUST OCH3MHOBBIX CMECEH C METaHOJIOM M DSTaHOJIOM,
UCIOJIb30BaHUE OMoOyTaHOJIa B KauecTBE CTaOMIIM3aTopa MO3BOJIUT 00ECIEeUUTh
TpebyeMyto (pa3oByr0 CTAaOMIBHOCTh TOTUIMBHBIX CMECEH M OJIATOTPUSTHO BIUSATH
Ha UX aHTHUJICTOHAITMOHHBIC U IKOJIOTHUYECCKUE XaPAKTEPUCTUKH.

[IpoBenensl  wWcciemoBaHWs O  pa3paboTKe  aHTUACTOHAIIMOHHBIX
KOMITO3MIIMOHHBIX J00aBOK Ha OCHOBE TIEPCICKTUBHBIX N-METHJIAHWIMNHA U
Mapraserncojepxamux npucaaok Xairek 3062. KpanudukanronHble UCTIBITAaHUS
aBToMOOMILHOTO OeH3uHa Mapku AN-80 ¢ no6askoit MMA - 1,01%, Xaiitex 3062

0,04% mokazany, 4YTO €ro SKCIUIyaTallMOHHBbIE IIOKA3aTelu HaXOASITCS B
npenenax TpeOOBaHUN KBAIM(PUKAIMOHHBIX HCIBITAHUN, OCH3WH JOMYyIIeH s
MPOU3BOJICTBA.

[lo pesymbraraM WCCIEIOBAHWN  KOMIIO3UIIMOHHBIX JO0AaBOK  HaMH
pa3paboTaHbl TUCTOTPAMMBbI 3aBUCUMOCTH TMOJJIEPKAHUS OKTAaHOBOT'O YHCIIA
TOBapHOTO OCH3MHA MPU Pa3TuYHON KoHIeHTparuu MMA u metanona (puc. 5).

W3 rucrorpamMmbl BHIHO, YTO HAWBBICIIAS TOYKA KPHUBOW THCTOTPAMMBI
COOTBETCTBYET KOHLEHTpalMK MeTaHoda 5%, 4YTO CBA3aHO C OrpaHUYEHUEM
CONepKaHUsl KHUCJIOpOoJa B OCH3WHE, MPU OTOM JIOCTUTACTCS CHUXKCHUE
koHueHTpaiuu npucaaku MMA ¢ 1,01% no 0,65 %, unu na 0,36%, unu Gomnee
yeM Ha 35% OTH. AHanormyHas THCTOTpaMMa JUisl NMOAAECP/KAHUS OKTaHOBOTO
yucia pazpadborana ais OeH3uHa cojepkaiiero MMA u sTaHoI.
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Puc 5. I'mcrorpamma 3aBUCMMOCTH OAAEPKAHUSI OKTAHOBOTO YKCJIA TOBAPHOIO
OeH3MHAa NpH pa3nuYHON KoHIeHTpauuu MMA u Metanona

Takum o0pa3oM, MPOBEICHHBIC UCCIAEAOBAHUS TOKAa3aJld BO3MOXHOCTh
MPUTOTOBJICHUS] MHOTOKOMIIOHEHTHBIX aHTHIETOHAIIMOHHBIX JOOABOK K OEH3MHAM
Ha OCHOBE TMEPCIEKTUBHBIX DKOJOTHUYECKH YUCTHIX U IPPEKTHUBHBIX MPHUCATOK U
JI00aBOK C UCTOJIb30BAHUEM MECTHBIX CHIPhEBBIX PECYPCOB PECIYOIUKH.

B uyerBepTOii rJ1aBe Mpe/CTaBICHBI PE3yJIbTaThl MCCIEAOBAHUNA CHOCOOOB
MOJIyYEHUs] JIU3EIBHOTO TOIUIMBA C BOBJICYEHHUEM TMOOOYHBIX MPOIYKTOB
HeTenepepabOTK U MPEJIOKEHbl KPUTEPUATIbHBIC 3aBUCUMOCTH OMNpPEACICHUs
JIOJTM MX BOBJICUCHHUS.

Ha ocHOBe mpoBEAEHHOr0 UCCIENIOBaHUS TOKAa3aHO, 4YTO OJHUM W3
MOTCHIMAJIBHBIX PECYpCOB Uil MCIOJb30BaHUS B KAayeCTBE KOMIIOHEHTA
nu3enbHoro Torrba Ha depranckom HII3 sBiseTcs Jerkuii KOKCOBBIN JTUCTHILISIT
(JIKI) yctaHOBKM 3ameUIeHHOTO KokcoBaHMs. [loka3aHo, 4TO 1O OCHOBHBIM
bu3uko-xuMuueckuM nokazatesasaM JIK/[ 61130k ¢ THAPOOUUIIICHHBIM TH3EIbHBIM
TOIUUIMBOM, 32 UCKJIIOUYEHHEM COJAECPKAHUSI CEpbl, KOKCYEMOCTH U MOJHOrO 4HCIa.
CnenoBarelibHO, YKa3aHHbIC IIOKA3aTelId SIBISIOTCS  JUMUTHPYIOIIMMHU U
onpeAeNsoT npeaenpHoe coaepxkanue JIK/] B cocraBe nU3eapHOr0 TOIJIMBA.

YcraHoBiieHO, uTO 1151 o0ecTieueHus: periaMeHTupyeMbix ctangaprom Oz Dst
989:2010 3naueHuii copepkaHusi cepbl B Au3enbHOM TommBe 10 0,5%wmacc.
npeaenpbHo nonycrumoe konumuectBO JIKJ[ B cocraBe M3€IBHOrO TOIUIMBA
coctaBisieT He Oonee 20%, kokcyemocTu — He OoJiee 17% u HoaHOTO YKCiIa — He
6ox1ee 9%.

JluzenbHOE TOIUIMBO BBIOpAHHOTO cocTaBa ¢ jgoOaBieHueM 8%macc. JIK]]
MMOJTHOCTBIO co0TBeTCcTBOBaI0 Oz Dst 989:2010.

Jns HaxOoXJEeHUs MPEACIbHOr0 KOJHWYeCTBA WJIM JOJIM BOBJIEKAEMOIO
JIOTIOJTHUTEIIPHOTO KOMIIOHEHTA IIPEUIOKEHBI pacueTHble (OpMysIbl MO Tpem
JMMUTHPYIOIIUM MMOKA3aTEIIsIM.

[To conepxanmto cepbl:  Guex < (0,5 - Sr.0.)/(San - Sro.),

43



r7e G — mons JIK/ B nu3enbHOM TOIUIUBE, Sro. U Sy — COJAEPIKAHUE CEPHI B
TUAPOOUYHILIEHHOM JIn3eabHOM ToruiuBe U JIK/[ cOOTBETCTBEHHO.

ITo kokcyemoctu: G < (0,2 - Kro.)/(Kun - Kro.),

rae Gu — nonsa JIKI B muzenbHOoM ToruBe, Kro U K - KOKCyemMoCThb
10%-ro octaTka ruApOOUHUILIEHHOTO Iu3ebHOro Torarsa u JIKJ cooTBeTCTBEHHO.

o itogaoMmy uncny: G < (6 — U U.ro /(M Ua— U Uor0),

e Guxg - 1oas JIKI B 1u3e1pHOM TOIUIUBE, UY. o n ﬁ.q,HKﬂ - HOTHOE YHCIIO
TUAPOOYUIIEHHOTO Au3esibHOro TorumBa U JIK/[ cooTBETCTBEHHO.

IIpu »stom poma JIKJ[ B coctaBe CMECEBOrO0 [H3EIBHOTO TOIUIMBA
ONpEeIeNAETCS IO HU3KOMY PaCu€THOMY 3HAUEHUIO TUMHUTUPYIOIINX IMOKA3aTEIIEH.

ITokazano, uro 10%-H OTroH TSDKEJIOTO KOKCOBOIO JHCTHIIISATA MOXKET
BOBJIEKAThCS B COCTaB JU3EJILHOTO TOIUIMBA B KosinuecTBe A0 60%.

Taxxke MokazaHa BO3MOXKHOCTb MPUTOTOBJIICHUSI JU3EJIbHBIX TOIUIMB C
J00aBJIECHMEM BEpPXHEro BaKyyMHOro IOroHa BakyymHoro Omoka ABT B
konuuectBe 10 30% u npennoKeHbl KpUTEpUaIbHbIE 3aBUCUMOCTH IO PACUETHOMY
OMPEICJICHUIO €r0 MPEJIETLHOT0 COJIEPKAHUS B IU3EITbHOM TOILIUBE.

IIsTas raaBa mocCBslIEHa WHTEHCU(UKALUU TIpollecca MepepadoTKu
TSDKEIIBIX HeTEeH B CMECH C Ta30BbIM KOHAEHCATOM MECTOPOXKJICHHUMN pecryOInKu
C 1eNibl0 YriTyOneHus: oT0opa CBETIbIX (Dpakivii HA OCHOBE MPHUHIIUIIOB TEOPUU
peryiaupyeMbix (pa3zoBbIX MpEeBpalIeHU B HEPTAHBIX TUCIIEPCHBIX CUCTEMAX.

CoryiacHO TeopuM peryiupyembix (a3oBbIX MpeBpanieHud B HEPTAHBIX
JUCIIEPCHBIX CHUCTEMaxX BaXkKHas pOJIb B IMPOIECCE HUX KHUIEHUS OTBOJIUTCS
JMHAMUKE 00pa30BaHUsI M POCTY IMy3bIPHKOB Mapa, SBISIOMUXCS OJHUM W3 BHUJIOB
nucrniepcHoit (a3el. B ycnoBusx rerepodazHoi GiyKTyalnud TMPU HArpeBaHUU
He(TIHON CUCTeMBI 0Opasyromascs mapoBasi ¢aza MPOXOJUT CIECAYIONIUE ITArbl
pa3BUTHUA: 3apOXKACHUE, pa3BUTUE U (POPMHUPOBAHUE CIOXKHBIX CTPYKTYPHBIX
€UHULL - Ta30BOT0 MYy3bIPbKa, OKPYKEHHOTO aJICOPOIMOHHO-COJIbBATHBIM CIIOEM.
CnoxHbIE CTPYKTYpHbIC €IMHMIIBI B 3aBUCMMOCTU OT BO3JCHCTBUSI Pa3IUUYHBIX
(hakTOpOB CIOCOOHBI HKCTPEMAILHO U3MEHATh FeoMeTprudeckue pazMmepbl. K Takum
(dakTopam OTHOCATCA: TeMIleparypa, JaBjieHue, noodaska [IAB u ap.

Ucxons u3 BhINIEYKAa3aHHBIX TEOPETUUYECKUX COOOpaKeHUU, BapbUPOBAHUE
pa3MepoB My3bIPbKOB OT MHHUMAJBHBIX [0 MAKCUMaJIbHBIX 3HAYECHUI B
3aBUCUMOCTH OT PpAa3JIMYHbIX (PAKTOPOB MOXKET TMPUBOJUTH K H3MEHEHUIO
KOJMYECTBEHHBIX TOKa3zaresied BbIXoJa (pakuuid MpU MEeperoHke HePTIHOTrOo
ceipbs. K Takum akropam OTHOCUTCS U B3aUMOBIUSIHUE KOMIIOHEHTOB CMECEBOTO
CBIPbsI, UMEIOIIMNX PA3JIMYHOE TPOUCXOK/ICHHE.

HamMu Obui TIpOBENEHBI HCCIEAOBAHUS 1O BIMSHUIO COOTHOIICHUS
Jlxapkypranckont Tspkenmoit Heptm u lllypranckoro ra3oBOro KOHAEHcATa,
nepepabareiBaeMbix B CII «J/DxapkyprannedrenepepaboTkay Ha pe3yJbTaThl
Pa3TOHKHU — BBIXOJI CBETJIBIX (DpaKIIHii, BRIKUTIAIOMUX B Tpeaenax a0 345 °C.

VYcTaHOBIEHO, YTO M3MEHEHHE (haKTHUECKOTO BBIXOJA CBETIBIX (Ppakiuii B
3aBUCUMOCTH OT COOTHOIIEHHS HE(PTH M Tra30BOr0 KOHJEHCATa B ChIPHEBOM
KOMIayH/I€ HE MOYMHSICTCS IPABUITY aJUTUBHOCTH.

[Ipu conepkanuu ra3oBOTO KOHAEHCAaTa B He(PTEra30KOHJIEHCATHOM CMECH B
konnuectBe 10 u 20 %macc. paktuyeckuii BIXo (Gpakiuii MEHbIIE PACUE€THOTO
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3HAYEHUs COOTBETCTBeHHO Ha 1,3 m 1,6 % Macc., TO eCTh IMEET MECTO HEJ00TOOP
cBeTnbIX (ppakumii. [Ipu copepkanum ra30BOro KOHAEHCATa B CMECH B KOJIMUYECTBE
30 %macc. UMeeT MECTO TMOJOXKHUTEIbHOE H3MEHEHHE (PAKTHUECKOTO BBIXOJIA,
koTopbii Ha 1,1 % Oosnblue, yueM pacueTHbIM BbIXoJ. [Ipu comepxaHuu razoBoro
koHaeHcata 40 %macc. pazHuLa MeXIy (aKTUYECKUM M PAacCYETHBIM BbIXOJAMU
emie OoJbIIe YBEJIMYMBAETCS, JOCTUras 3HaueHus Iuioc 2,8 %macc., a Mpu
COOTHOIIEHMH HePTH C Ta3oBbiM KoHaeHcatoM 50 Ha 50 oTKIOHEHUE
(dakTHUecKoro BeIXo/a OT pacueTHoro aocruraet 4,0 % macc.

CnepnoBatenibHO, HauOoOJbIIEr0 YriayOjaeHuss oTOopa CBETIBIX (pakuuii OT
pacyeTHOr0 MOJKHO IHIOJIYYUTh IIPU COJEPKAaHUM Ta30BOTO KOHJEHCaTa B
konmuectBe 30 % macc. u Oosee, T.e. MPU ITUX COOTHONIICHHSX CHIPhEBAS CMECHh
HaxXOAMUTCSd B AaKTUBHOM COCTOSHMM U TIpU €€ IepepaboTke Halmoaaercs
HanOOIBIINN BBIXO/ CBETIBIX (PPaKIIMIA.

Hamu npennoxxeH cnoco0® omnpeneneHuss ONTUMaJIbHOIO COCTaBa CMece
TSOKENBIX HEPTe M Ta30BOro0 KOHJEHCAaTa MO HX BA3KOCTHBIM CBOWCTBaM.
VY CTaHOBJIEHO, YTO YEM MEHbIIE OTKJIOHEHHE (PaKTUUYECKON YCIOBHOM BSI3KOCTH OT
pacyeTHOM, TeM OOoJbllle pa3HULIA MEXKIY (PAKTUYECKOH M pacyeTHOW BBIXOJaMU
CBETJIBIX (pakUuid, T.€. O0JbILIE MPUPOCT BBIXOJA CBETIBIX (paKLIUM.

Takum o0pa3zoM, peryJupoBaHUE IUCIIEPCHOTO COCTOSHUS HE(QTAHBIX CUCTEM
SBJISIETCS] BAXXHBIM PE3€pPBOM MHTEHCU(DUKAIIMHU ACHCTBYIOIIETO TEXHOIOTUYECKOTrO
npoliecca rnepepaboTKU CMECH TKEbIX He(Tel ¢ Ta30BbIM KOHACHCATOM.

B miectoii rjaBe mpuBENECHBI PE3yJbTAaThl MCCIEAOBAHHMN MO TMepepaboTke
rOpPIOYMX CJIAHLIEB 10 TOIUIMBHOMY HAaNpPaBJICHUIO C LEIbIO IOIYYEHUS
JIOTIOJIHUTEIbHBIX KOMIIOHEHTOB MOTOPHBIX TOIUIUB, H3YYEHHIO OCOOEHHOCTEN
MOJIFOTOBKU FOPIOYMX CIIAHLIEB K MepepadoTKe, MOJyUYEeHUI0 KOMIIOHEHTOB TOILJIUB
U3 CIIAHLIEBOM CMOJIBI.

['oproune cinaHupl, C TOYKH 3pEHUS aJTbTEPHATUBHOIO MCXOIHOIO CHIPbS IS
IIPOU3BOJICTBA KOMIIOHEHTOB TOIUIMB, MPEACTABIISIIOT COOOU CIOXKHYIO CHCTEMY,
COCTOSIIIYIO U3 OPTaHO-MUHEPAIBHBIX COEAUHEHHUI.

I'maBHo# 3amaueidt mpu mepepadOTKE TOPIOYMX CIAHIEB IO TOIJIMBHOMY
HaIpaBJiIeHUIO fABJsSeTCs 3P(GEKTUBHOE M HauOOJee MOJHOE M3BJIEYEHUE U3 HX
COCTaBa CIJIAHLIEBBIX CMOJI MJIM OPraHMYECKOM COCTAaBIISAIOIIEH claHUeB. B kauecTBe
oObeKTa wuccienoBaHus ObUTM BBIOpaHbl TOprouue chaHubl  baiicyHckoro
MECTOPOKACHUS PECITYOJIUKH.

[Tuponu3 roprouux CclaHLEB NPOBOJWICS Ha JIaOOpAaTOPHOW YCTaHOBKE,
MPEICTABIIAIONICH COOOM AIEKTPOIeYh, B KOTOPYIO 3arpy’KaeTcsi M3TOTOBJICHHBIN
U3 METAJUIMYECKOW TpyObl KOHTEHHEp C HCIBITyeMbiM o0pasiom. KonrteitHep
UMEET CHEIHUAbHBII OTBOJ Uil YJaBIMBaHUS KUAKOW (pakiuu MyTeM
KOH/ICHCAIIUX BO3TOHOB, 00Pa3yIoIUXCs MPH MUPOITU3E.

[IpenBaputenbHo ObT MOAOOpPAaH ONTUMAIBHBIA peXuM muponusa. [lpu ero
OTpa0OTKE YUYUTBHIBAIMCH TEMIeEparypa M BpeMs BBIICPKKH BbIOpaHHON
TeMIepaTypbl nupoaunsa. Macca 3arpyxaeMoro marepuana cocrasisiia a0 0,5 kr.
[lo pe3ynbraram NUpOIM3a OMpEAesach Macca >KUIKOW (pakuuMyd U TBEPIOTO
ocratka. [lo pa3Huile Macc MEXIy HCXOJHBIM OO0XKMIraeMbIM MAaTE€pUaIoOM U
CyMMapHOW Maccoil >KUIKOW (pakiuu M TBEPJAOrO OCTATKA, PACCUUTHIBAIOCH
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KOJIMYECTBO Ta30BOH (pakIuu U MOTEPH.

Pe3ynbTaThl uccaeoBaHus MO BHIOOPY peXuMa MUPOJIU3a MOKa3aau, 4To Mpu
temneparype A0 300°C 3aMeTHBIX BBIXOJOB MHUJKHX M Ta30BbIX MPOAYKTOB
MpaKTUYECKU HE HaOMojaeTcs, a yBenaudeHue temmepatypsl a0 600°C He
NPUBOJUT K MW3MEHEHUSIM BbIXOJa JKUAKOW  ¢dpakiuu. OnrumaibHBIMU
napamMeTpaMH MpOBEJEHUs Ipoliecca nupoiin3a BeiOpanbl Temmneparypa 550°C u
BpEMsI BBIIEPKKM MAKCUMaJbHOW TeMIleparypsl nuponusa 45 munyT. Ilpu stom
pEeKUME BBIXOJI CIaHIIEBOM cMoJibl cocTtaBui 10,8 Y%omacc.

B nocnenHee BpeMsl akTyalbHBIM SIBISIETCS HANPABIECHUE UCCIENOBAHUM IO
onpeneeHn0 3(P(EKTUBHBIX CIIOCOOOB TIMOJATOTOBKH TOPIOYMX CJAHIEB K
MUPOJIU3Y U UX BIUSHUE HA OTOOP M KAYECTBO MOJTYyYaeMbIX CIAHIIEBBIX CMOJ.

Hamu Obuti  umccemoBaHbl MICIOYHOM, KHCIOTHBIM U OaKTepuaIbHBIN
CHIO0COOBI MpeABapUTEIHHON 00PaOOTKM TOPIOYUX CIIAHIIEB.

PesynbTaThl MOKa3anu, 4YTO IIeJO4YHas O0OpabOTKa TOPHOYUX CIIAHIIEB
MIPUBOJNT K YJAJICHUIO BOCCTAHOBUTEIBHBIX (hopM ceprl. Hanbomnee rapdextuBHOC
yJaJjeHue BOCCTaHOBUTENBHBIX (opm cepbl (10 83,1%) mnpoucxoauT npu
koHueHTtpaiuu NaOH paBnoii 1%. BeisiBieHO, 4TO 3alleladyduBaHUE TOPIOYUX
CJIQHIIEB MPAKTUYECKHU HE BIUSET HA BBIXOJ] CIIAHIIEBON CMOJIBI.

B T0 %€ BpeMsi, CHI>)KEHUE COAEPKAHUS CEPhl B OPrAaHUYECKON YaCTH CIIAHIIEB
JUTSl HaIllpaBJIEHUsI IEpepadOTKHU CIAHIEB MO TOIUIMBHOMY BapUaHTY IPEICTaBIISET
WCKJIFOYUTEIbHBIA  TEXHOJIOTMYECKHII  MHTEPEC B  KAUECTBE  HAYAJIbHOIO
MPEABAPUTEIILHOTO JTama MOATOTOBKH ChIPbs, OOYCIaBIMBAIOIIETO CHUKEHUE
COJIEpKaHMsI CEPBI B BBIACIISIEMBIX MPOAYKTaX.

KucnotHyro u Ouosornueckyro oO0pabOTKy MPOBOAUIN OacCEiTHOBBIM
(pe3epByapHbIM) METOAO0M, B BaHHax o0beMoM 0,4 M°. B BaHHBI IPOM3BOAMIACK
JIpoOHas 3arpy3ka maTepuaia, U3MEJbUeHHOro A0 Kjiacca KpymHocTd 3+0 MM ¢
nojaveil pacTBopa CEpHOM KUCIOTHI C KOHUEHTpauued 3% u OakTepuaIbHOTO
pacTBopa.

Jlnst oOpabOTKU HMCIMOJIB30BaHbl MPUPOJHBIE AUAOPUILHBIE aCCOIUALUUA C
npeoOnaganvem Oaktepuil Buga Asiditibacilus ferrooxidans, akTuBHO pactyiiue
npu 3Hauenusx pH 1,2-2.5.

BreisiBi€HO, 4TO oOmnepauusi 3aKUCIEHUS CIIAHIIEB MPUBOJUT K YBEJIWYECHUIO
BBIX0J1a 710 2,3%.

bakrepuanbHas 00paboTka Takke O0OyCIaBIMBaeT YBEIWYEHUE BBIXOAA
cianieBol cmoinbl. [lpudyem, mo mepe yBenMYeHHs] BpeMEHU OaKTepHuabHOUN
00paboTku HabIrOaeTCsa BO3pACTaHHE MPUPOCTA BHIXOJA CIIAHIIEBOM CMOJIBI C
noctmxenueMm 18,0% mpu o6padotke B Teuenune 60 cyrok. CiemoBaTelbHO, O
BO3JICHCTBUEM OaKTepuid, OYEBUIHO, MPOUCXOIUT U3MEHEHHUE KaK OPTaHMYeCKOM,
TaK U HEOPraHUYECKON COCTaBIISIIOIIMX MaTepuaia roprovux ciaHues. M3meHnenue
HEOPraHMYECKOM YacTH 3aKJIIYaeTcs B TOM, 4YTO KapOOHAThl, HEKOTOpbIC
dbochopcoaepkailiie U CUIMKATHbIE MUHEPAJIBI Pa3pylIaloTCs MO/ BO3JEHCTBUEM
CEPHOM KHUCIOTHI € OOpa3oBaHHWEM WM PACTBOPUMBIX COEIUHEHHM, WU
HEPaCTBOPUMBIX BTOPUYHBIX MPOAYKTOB (THrmcoB). IIpoucxonutr GakrepuanbHOE
OKHCJIEHUE CYTb(DUIHBIX MUHEPAJIOB C BBIHOCOM B OaKTE€pHUaIbHBIE PACTBOPHI.

Bo3zneiicTBue 6akTepuii Ha OpraHUYECKYIO0 COCTABIISIONIYIO TOPIOUYHMX CIAHIIEB
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HOCHUT CJIOKHBIM Xapakrep. O4eBHIIHO, BO3/EHCTBUE OaKTepUil HA OPraHUYECKOE
BEILECTBO CJIAHLIEB OOJIbIIE HOCUT XapakTep KOCBEHHOI'O BO3JIECHUCTBHS, YeM
npsmoro. Mcnonp3yeMble anuao(puiIbHbIE acCOLMAM U OaKTepUHU OTHOCSITCS K
aBTOTPO(HBIM MUKPOOPraHU3MaM, TO €CTh MUKPOOPIaHU3MaM, HE UCIIOJIb3YOLIUM
OpraHMYecKue BeIlecTBa I CBOeW ku3HedesTenbHocTU. [losTomy, Tmo-
BUJIMMOMY, MOKHO TOBOPUTH O BO3JIEUCTBHUM CpPElibl KyJIbTUBUPOBAHUS OaKTepuid
Ha JECTPYKIMIO OPraHMYECKOr0 BEIIECTBAa TOPIOYMX CJIAHILIEB 33 CUET HHU3KHX
3HaueHui pH cpelbl, HATMYUS B CPejie TAKOTO MOIIHOTO OKUCTUTEINSI, KAK OKUCHOE
KeJe30, KOTOPOE SIBISETCA MPOIYKTOM KU3HENEATEIbHOCTH KIETOK M APYrHX
HEOPraHUYECKUX DJIEMEHTOB, a TakKK€ NPOJYUHUPOBAHMS KIETKAMH B Cpeay
BHEKJICTOYHBIX META0OJUTOB — OEJKOB, MENTHUIOB, OPTAaHMYECKUX U KUPHBIX
KHCJIOT.

Kpome Toro, okucienue cyiab(uIoB, OCYIIECTBISIEMOE HEIOCPEICTBEHHO
OakTepusiMM, BEAET K BCKPBITUIO OpPraHMYECKOrO0  BEILIECTBA, KOTOPOE
MOJIBEPraeTcsi BO3ACHCTBUIO CpeAbl, a HAJIMYUE B MCXOJHOM CBhIPbE€ TaKHX
AJIEMEHTOB KaK BaHaJIui, MO-BUAMMOMY, TaKXKe CIOCOOCTBYET JAECTPYKLUUU
OpraHMYeCKOr0 BEUIECTBA CIAHIIEB.

Cnegyer OTMETHTb, YTO BO BpeMsl 3aKHUCIECHHsS OOHApYXEHO pa3BUTHE
a0OpUreHHOW MUKpPO(DIOphI, COAEpKalIeHCcs B CcaMUX TOpPIOYMX CJIAHIAX.
BrlsiBlieHO HanuuuMe pas3liMyHBIX BHJIOB THOHOBBIX Oaktepuit: As. ferroouxidans,
As. thiooxidans, As. Denitrificans, KOTOpbl€ OTHOCITCS K aBTOTPO(HBIM
MHUKpPOOPraHu3MaM, CIOCOOHBIM K POCTY B KHUCIBIX cpefax. CremoBareibHO,
PEXUM IIPEABAPUTEIBHOIO IMOCTENEHHOTO 3aKUCIEHUS FOPIYMX CJIAHLIEB CEPHOMU
KHCJIOTOM, TIO3BOJIIET CaMOBOCIIPOU3BEJICHUE UCIOIb3yEMbIX BUJOB OakTepuii 3a
CUET 3aKUCJICHUS CIIAHIIEB.

Taxum 00pa3om, H3yueHHbIE CTIOCOOBI MPEBAPUTEIHLHON 00PaOOTKH JTOKHBI
BBIOMPATHCS C LEJIbI0 HANpPABICHHOIO BO3JCHCTBHS Ha MPOLIECCH JErpajaluu
OpPraHU4YEeCKOro, MHUHEPAIBHOIO M OpraHO-MHHEPAJIbHOIO BELIECTBA TOPIHOYMX
CJIAaHLIEB, CIIOCOOCTBYIOIIME MEPEBOAY BOCCTAHOBUTENIBHBIX (POPM CEPbl B BUJE
CyJib(paToOB METauIOB B pPacTBOPHI, a TaKke OOYyCIIaBIMBAIOUIME MaKCUMAJIbHOE
BbIICJICHHUE CJIAHIIEBBIX CMOJI B KQU€CTBE albTEPHATUBHOIO ChIPHEBOI0 MCTOYHHMKA
MOJIYYeHHUS] KOMIIOHEHTOB MOTOPHBIX TOILIHB.

B nensx mosrydeHus KOMIIOHEHTOB TOILIMB Oblila MOJIydeHa ClaHIeBas cMoJia
nyTeM nupojiu3a 0nooOpaboTaHHBIX B TedeHHEe 60 CyTOK TOpIOYMX CIIAHIIEB Ha
OTIBITHOM ycTaHOBKe ¢ 3arpy3koi 10 kr. CymmapHBIA BBIXOJ CBETIBIX (PAKIUH,
Beikumnaromux A0 350°C, cocraBuser mopsaka 70%. s onpeaeneHus
BO3MOXKHOTO crnoco0a nepepabOoTKU CIAHLIEBOM CMOJIBI C II€JIbI0 IOJIy4EHHUs
pPa3TUYHBIX HEPTETPOIYKTOB (PPAaKIMOHHOW pPAa3TOHKOW CIIAHIIEBash cMoja ObLia
paznenena Ha gppakunu HK-170°C, 170-240°C, 240-350°C.

HccnenoBanusl MOKa3zalu, 4YTO YyKa3aHHbIE (PpPakiUMUM B LEIOM CXOXH C
HepTIHBIMA (PpakuusaMu. OTINUYUTEIBHOH OCOOCHHOCTHIO (Ppakuuii CIaHIIEBOU
CMOJIbI  SIBJSIETCS.  TOBBILIEHHbIE 3HAYEHUS  COJEPXKAHUS  apOMATHYECKUX
yriaeBoopoaoB. Ecinu B mepBbIX IBYX (pakuusax UX COAEpKaHUE KojaeOseTcs B
npeaenax 48%, to Bo Pppakuuu 240-350°C comepxutca no 70% apomMaTH4eCKUX
YTJIEBOJOPOIOB.
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YuuteiBas, 4yTo i1 TEpepabOTKU CIIaHLEBBIX CMOJ TpeOyeTcs co3laHue
CHEIMATU3UPOBAHHBIX 3aBOJIOB, HA KOTOPBIX HapsAy C OOBIYHBIMHU IMpPOLIECCAMU
He(dTenepepaboTKH JTOKHBI ObITh IPEYCMOTPEHBI CIIEUATIbHbIE JOPOTOCTOSIINE
TEXHOJIOTUYECKHE MPOLIECCHI, & TAKKE JUIUTENIbHbIE CPOKU JJIsl UX CO3/aHMs, HAMU
MPOBE/ICHBI UCCIIEIOBAHUS 110 IEPEPa0OTKE CIAHIIEBBIX CMOJI B CMECH C HEPTBIO.

Pesynbrarel uccnenoBanuil cmecu Kokaymanakckod HETH CO ClIaHLEBOM
CMOJIOM, B3ITOM B COOTHONICHHUSX COOTBeTCTBeHHO 97:3, 95:5, 90:10 m 85:15 ¢
BBIJIEJICHUEM CBETJIBIX (PPAKIMIL ITpeacTaBIeHbl B Ta0I. 1.

Tabnuua 1
M3meHeHune BbIXoAa U OCHOBHBIX (PU3UKO-XMMHYECKUX CBOMCTB MOJTYYEHHBIX
¢bpakuuii ot cooTHoeHusa Kokaymanakckoil HE)TH U CIIaHLIEBOW CMOJIbI

ITokazarenu HK-180°C 180-240°C 240-350°C
CooTHomienre HepTH U ciaHIEeBOM cMoJibl 97 : 3
Brixon, % macc. 26,9 13,1 21,7
[TnotrOCTH 1pH 20 °C, KT/M> 748 782 825
Coneprxanue cepbl, YoMacc. 0,14 0,18 1,14
CooTHomnienre HepTH U ClIaHIEBOM cMOJIbI 95 : 5
Brixon, % macc. 26,8 13,2 22,1
[TnotrOCTE 1pH 20°C, KI/M> 749 784 827
Coneprxanue cepsl, YoMacc. 0,16 0,21 1,17
CootHomenue HeTH U cimanneBoi cMoisl 90 : 10
Brixon, % macc. 26,5 13,3 23,2
ITnotaocts npu 20 °C, kr/m? 754 788 832
Coneprxanue cepbl, YoMacc. 0,22 0,29 1,24
CooTtHomenue He)TH U CIAHIICBOM cMoJbI 85 @ 15
Brixona, % macc. 26,3 13,5 24,3
[Tnotaocts npu 20 °C, kr/m? 758 793 837
Coneprxanue cepbl, YoMacc. 0,28 0,37 1,31

Kak BUAHO M3 NpPEICTAaBICHHBIX JAHHBIX, BOBJIECYEHUE CIAHLUEBOM CMOJIBI
IPUBOJUT K YTSDKEICHHUIO (PAKIIMOHHOTO COCTaBa MojiydaeMbiX ppakuuii. Cxoxas
KapTHUHA JTMHAMUKU YBEJIMUYEHUS 3HAYEHUI OCHOBHBIX IMOKa3aTelel Halirogaercs
10 TUIOTHOCTH, COZAepX)aHuio cepbl. Hanpumep, coaepkanue cepbl B OEH3MHOBOM
¢bpaxuu cinanneBoi cMoibl coctapisieT 1,3% wunu nmoutu B 10 pa3 Oonblie, ueM y
OCH3MHOBOM  (pakiuu, BbACTCHHOW U3 HepTH, UYTOo O0OyCIaBIMBaET
1€J1€CO00Pa3HOCTh OCYILIECTBIEHUSI COBMECTHOW MEpepadOTKU CIAHUEBOM CMOJIbI
B COCTaBE€ TPAAULIMOHHOTO HE(PTAHOTO ChIpbs. IIpyu 3TOM ONTUMANIBHBIM SBISETCA
BOBJICUCHHE CJIAHIIEBON CMOJIBI Opsiaka 5% K HedTH.
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CrnenoBaTenbHO, OCOOCHHOCTBIO CIIAHIIEBOM CMOJIBI KaK MMOTEHIMAJIBLHOTO
aIbTEPHATUBHOTO HETPATUIIMOHHOTO CHIPbS ISl IPOU3BOJICTBA HEPTEIPOAYKTOB
SIBIISIETCSI BHICOKUI ypOBEHBb COJACPIKAHHS apOMATHUYECKHX YTIEBOJOPOIOB, CEPHI.
JlanHoe 0O0CTOSTENbCTBO, 0€3yCIOBHO, OyAET OINpeAeNiiaTh COOTBETCTBYIOLIMN
COCTaB TEXHOJIOTUYECKUX IMPOILECCOB C LENbl0 KBaJU(PUIMPOBAHHOW ee
nepepaboOTKM ¢ TOJYy4YeHHMEM  KakK  MHJMBHAYaJdbHBIX  apOMaTHUYECKHX
YTJIEBOJOPO/IOB, PA3JIMYHBIX PACTBOPUTENICH, a TaKKe KOMIIOHEHTOB MOTOPHBIX
TOTUIMB C UCTIOJIB30BAHUEM MPOIECCOB THIPOOOIArOpAKUBAHUS.

Takum 00pazoM, Ipu HEOOJIBIIUX 00BEMaX MPOU3BOJCTBA CIAHIIEBOM CMOJIBI
SBIISIETCS 11€JIeCO00pa3HBIM €€ mepepadboTka B CMECH C TPAAUIIMOHHBIM He(PTSIHBIM
CBIPbEM Ha JICUCTBYIOMNX HedTenepepadbaThIBAOMINX MPEANPUATHAX, YTO CHU3UT
KalUTAJIbHBIE BJIOKCHUS M YCKOPUT MPUMEHEHUE TOPIOYUX CIIAHIIEB B KauyeCTBE
aIIbTEPHATUBHOTO CBIPhSl ISl YBEJIMYEHHUS PECypcoB OCH3MHA W JIHU3EIBbHOTO
TOTUTHBA.

B ceabMoii riaBe mpeacTaBiCHbI pa3paOOTaHHBIE TEXHOJOTMH M CHOCOOBI
pacuIMpeHust peCypcoB aBTOMOOUIILHBIX OCH3MHOB U IU3EJIbHOTO TOTUIMBA.

Ha ocHoBe monyueHHBIX pe3yibTaTOB pa3zpaboTaHa OOOOIICHHAs CXeMa,
BKIIIOUAIOas OCHOBHBIE HAyYHO-TEXHOJOTHYECKHE HamNpaBlICHUS pEIICHUs
MOCTABJICHHOW 3a/layd 1O YBEJIUYECHHI0 OOBEMOB MPOU3BOJACTBA U YIYUIICHUIO
KauecTBa aBTOMOOWJIbHBIX OCH3WHOB U JM3EIHHOTO TOILIMBA C UCIOJIb30BAaHUEM
MPOJIYKTOB  PACTUTEIILHOIO MPOUCXOXKIEHHUS, HedTenepepabaTbiBaOIe U
XUMHUYECKON OTpaciiel, HETPATUIIMOHHOTO albTePHATUBHOTO CBIPhS — CMOII
rOpPIOYMX CJIAHIIEB W MHTEHCU(HUKAIMEW mpolecca nepepadoTKu THKeNIon HedTH,
KOTOpas IpuBE/IeHa Ha puc. 6.

ITpomyxTs! ITpomyxTe Tpanuuonnoe
PacTUTENHHOTO XUMHYECKOTO YIJIEBOAOPOAHOE HerpamuumnonHoe anpTepHaTUBHOE ChIPHE
CBIPbS MPOU3BOJCTBA CBIpbE
2 3
5l = METaHoJ = S |2
g g YIJIEBOJOPOIHOE g = 5 s
Sl = lcmpbe o'l= el
2 = CITAaHIIEBAs CMOJIA =¥o 4
=} <
gl ¢ KOMITOHEHT N [oaroroBka u IepepaboTtka
© OensuHa TpaaunronHas cxema TTo6ouHBIE nepepa6OTKa COBMECTHO C
nepepaborku Ha HII3 > mpomykrsi TOpIOYHX Ta30BbIM
nepepaGQTKH CJIQHILICB KOHJCHCATOM B
KOMIIOHEHT | - ONTUMAJIBHOM
J3EIBHOTO TOILIIBA JIKI Ta30BbIM KOHAECHCAT N COOTHOIIECHUU
\ 4 v A 4 A 4 \ 4
[lonmyyenne TOMIMBHOK onyyenue qu3eabHOrO BBII
KOMITO3UIINH IS TOILINBA <
OCH3MHOBBIX JIN3EIBHOE TOTUIHBO
JIBUTaTENEH <

v
JIM3EIBHOE TOILIHBO
aBTOOEH3HHBI

<
<

\ 4
aBTOOEH3MHBI

Puc. 6. O6001eHHast cxeMa Moay4YeHHs] aBTOMOOUIIBLHBIX OCH3WHOB U JIU3EIBHOTO
TOTUIMBA C MCIIOJb30BAHUEM aJIbTEPHATUBHBIX CHIPHEBBIX PECYPCOB B IEISIX
YBEIUYCHHS 00beMa TIPOU3BOJICTBA U YIIYUIICHHUS UX Ka4eCcTBa
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O60CHOBaHO HCTONIB30BAHUE KUCIOPOICOAEPIKAIUX COCTUHEHUI B Ka4eCTBE
N00aBOK K aBTOMOOWJIBHBIM O€H3MHAaM, METAaHOJia - MPOAYKTa MPOU3BOJICTBA
XUMHUYECKOU MPOMBIIJICGHHOCTH, JTaHOJIAa W OuoOyTaHOJla — TPOAYKTOB
PACTUTENBHOIO MPOUCXOXKACHUS B LEISAX YBEIWYEHHUS PECYPCOB M YIyUIIEHUS
HKOJIOTMYECKUX XapAaKTEPUCTUK aBTOMOOMIIbHBIX OCH3UHOB.

Pa3paGotanbl W  BHEAPEHBl  TEXHOJIOTHS  MPOU3BOJCTBA  OIBITHO-
MPOMBIIIUICHHONW MapTHUX OCH3MHO-METAHOJIBHOM cMecu U TeXHUYeCKue YyCIOoBHUs
TSh 39.3-285:2012 «beHn3unbl aBTOMOOMIIbHBIE METAHOJIbHBIE» HAa aBTOOCH3UHBI
mapok AN-80-M1, 3 u 5 (c 1, 3 u 5% meranona coorBerctBeHHO) 1 AU-91-M1, 3
U 5, 3aperucTpupoOBaHHbIE B ATEHTCTBE Y3CTaHAAPT.

Pa3paboTana TeXHOJOTHS TMOJYYEHUS JU3EIBHOTO TOIUIMBA IyTEM
JUMUTHPOBAHHOTO HCHOJIb30BAHMS JIETKOIO KOKCOBOTO Ta30illisi U BEPXHErO
BAKYyMHOTO TIOrOHA B KayeCTBE JIOMOJHUTEJIbHBIX KOMIIOHEHTOB IMpHU
IPUTOTOBJIEHUH TOBAapHOIO JU3EJIBHOIO TOIIMBa B cooTBerctBuM Oz DSt
989:2010.

Pa3paboTana TexHonorus nepepadoTKu Tskeabix Hedrel CypxaHaapbUHCKUX
MECTOpPOXKIEHUMHM ¢  ra3oBeiM  KoHaeHcatom Ha  CII  «/lxapkypran
HeTenepepaboTkay Ha OCHOBE TMPUHIMIA PETYJIUPOBAHUS COOTHOIICHUS
CBIPHEBBIX KOMIIOHEHTOB C TMO3MIHHN (U3UKO-XUMHUECKOW MEXaHUKU HE(TIHBIX
JTUCTIEPCHBIX CUCTEM.

Oddexr or BHeapenuss Ha CII «J[xapkyprannedrenepepaboTkay ITaHHOTO
criocoba mepepabOTKM CcMeceld TsKeNbIX HedTe ©W Ta30BOro KOHJCHcaTa
oOycoBieH yriayoiaeHuemM ordopa cBeTibix ppakiuii 1o 1,5% Ha ceipbe.

PazpaboTtana nmpuHIMNHAIbHAS KOMIUIEKCHAsI cXeMa MepepaboTKH TOPrOYNX
CJIAHIIEB 10 TOIUIMBHOMY BapHWaHTY, COTJACHO KOTOPOW TOPIOYME CIIAHIIBI
MOJIBEPraroTCsl MpeaBapUTeNbHON MoAroToBKe. Ha mepBoM aTame oHU npoOsATcs
Ha IMPOMBILUIEHHBIX IpOOMIKaX 0 pa3MepoB udacTtull He Oonee 3 mm. [lanee
MPOU3BOJIUTCS TPOLECC 3aKHUCICHUS W OaKTEepHambHON OO0pabOTKH TOPIOYHMX
cnanieB. Ha cienyroiem arane ocyniecTBiIseTCss COOCTBEHHO MPOLECC MUPOIIH3a,
TO €CTh BBIJICICHUE CJIAHIIEBON CMOJIbI BBICOKOTEMIIEpATYpHOU 00paboTKol 0Oe3
noctyna kuciopoja. IlomydeHHas cnaHueBass CMOJa HampaBliseTcsl Ha
He(dTenepepabaThIBAIONINIA 3aBOJ] B KaY€CTBE CHIPHEBOI'0 KOMIIOHEHTA K HE(PTH.

Takas cMmech najnee nepepadaThIBAaETCs MO MpeiaraeMoi TEXHOJIOTHYECKON
CXEMe€ C MOoJydYeHreM He(TenpoayKTOB, KOTOpas MpecTaBieHa Ha pUcyHke 14.

CornacHo pa3pabOTaHHOM CXEM€ TOpIOYME CIAHIbl  [OJBEPraroTCs
npeABapuUTeNbHOM MmoAroroBke. Ha mepBom 9rame oHU  ApoOsATCS Ha
MPOMBIIUICHHBIX JPOOMIKAaxX J0 pa3MepoB dyacTuil He Oomee 3 mm. J[lamee
MPOU3BOJUTCS TPOIECC 3aKUCICHUS W OakTepuaabHONM O0OpabOTKM TOPIOYMX
cnanueB. Ha crnemyromem stane ocymecTBiIsieTcsi COOCTBEHHO MPOIECC MUPOIIN3a,
TO €CTh BBIJICICHHE CIIAHIIEBOM CMOJBI BBICOKOTEMIIEPATypHOU 00paboTkou 0e3
noctyna kuciopoja. IlomydeHHas cnaHueBas CMOJa HampaBlIIeTCsl Ha
He(dTenepepabaThIBaOLINKA 3aBOJ] B KAUE€CTBE CHIPHEBOI0 KOMIIOHEHTA K HE(PTH.

Takas cmech nanee nepepadaThIBaeTCs MO MpEIaraéMoi TEXHOJIOTUYECKOU
CXEME€ C MOoJy4YeHHeM He(TEeNpOaYKTOB, KOTOpas MpeACTaBIeHa HA PUCYHKE 7.

CornacHO 3TOM cXxeMe NpeaycMaTpUBaeTCs OTIEIbHBIN y3e] MpueMa u
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Puc. 7. IlpunniunuanpHas TEXHOJIOTHYECKAS cXeMa aTMOC(epHOM
MIEPETOHKN CMECH HE()TH U CIIAHIIEBON CMOJIBI

JIO3UPOBKU  CJIAaHIIEBOM cMoJibl B HedTsiHoe chippe. CraHieBass cmolia
HakaruiuBaercsi B eMkoct E-4 m nHacocom H-14 mopaercst B y3esl CMELICHUS C
He(THIO B pacyeTHOM COOTHoIeHUH. Jlanee cMech HETH U CIAHIIEBOW CMOJIBI C
nobapiieHneM JeamyJsibratopa HacocoM H-1  mpokauumBaeTcss uepe3 OJIOK
tertooomMeHHukoB T-1, Hanpasisercs Ha Oyok DJIOY nis o4MCTKUA OT COJel |
BOoAbl W HacocoM H-2 mepekaumBaercss uyepe3 OJIOK TEMI000MEHHUKOB T-2,3 B
orOen3unuBaromyro koinoHHy K-1. Ceippe u3 K-1 nHacocom H-3 uepes
TEXHOJIOTUYECKYI0 meub I1I-1 ¢ Temnmeparypoir g0 360°C mnomaercs Ha
aTMocepHyto KojoHHy K-2, rme ¢ Bepxa KOJOHHBI OTOMPAIOTCS Ta3bl U Mapbl
OCH3MHA U BOJIbI, a TAK)KE KEPOCUHOBAS GpaKkius, JIETKas U TsOKeNas TU3elIbHbIE
dpakiuu B BHJE€ OOKOBBIX MOTOHOB, KOTOpPbIE MPOXOJAT 4Y€pe3 CTPHUIIIHUHT-
koJloHHbl K -3,4,5, oxjaxmamoTcs B COOTBETCTBYIOIIMX — ammaparax H
IIOJBEPraroTCs JaJIbHEUIIEMY 00JaropaxMBaHuIO Ha JNENCTBYIOIINX
TexHoJiornyeckux npoueccax HII3.

Bueapenue cmnocoba TMOdydYeHHsS JU3EJIBHOTO TOIUIMBA C TMOOOYHBIMU
npoayktam Hedrtenepepadbotku Ha Depranckom HII3 mno3Bonmiio moy4uTh
JIONIOJIHUTENBHBIE PECYPCHl JTU3EJIBHOTO TOIUIMBA B KoJnuecTBe 10 5-7% K
JIM3EIbHOMY TOIUIMBY, ¢ dKOHOMUYeckuM 3ddexktom 3a 2010-2011 rr. B cymme
6onee 300 MIH. CyM OT BOBJICUEHHS JIETKOTO KOKCOBOT'O Ta30ilJii U BEPXHETO
BAKyyMHOTO IIOT'OHA.

OxumaemMplii IKOHOMHYECKU (DPEeKT OT yBeNIWueHUs BBIXOAA TU3EIBHOTO
TOIUIMBA TIpU TEpEroHke cmeced Tsoxkenblx Hedrerd CypxXxaHIapbUHCKHX
MECTOPOXKJICHUM M Ta30BOI0 KOHAEHCATa ONTUMAJIBHOIO COCTaBa COCTABJISIET
oomnee 100 MiiH. cyM B rof.
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3AK/IIOYEHUE

1. BnepBbie nOpoBeAeHbl KOMIUIEKCHBIE HWCCIEIOBAHUS MO MOIYYCHHUIO
OCH3MHO-METAHOJIbHBIX CMECEl Ha OCHOBE MECTHBIX CBIPHEBBIX PECYPCOB,
BKJIIOYAsl CTEHJIOBBIC M TMOJUTOHHBIC WCIBITAHUS, MMOKa3aHa YAOBJICTBOPUTEIIbHAS
MPUEMUCTOCTh UCXOIHBIX KOMIIOHEHTOB.

VYcTaHOBIEHO, UTO OEH3MHO-METAaHOJIbHBIE CMECH C COJEP’KaHUEM METaHOoJIA
10 5% He OKa3bIBalOT KOPPO3HMOHHOTO BO3JICUCTBUS HA 3BEHbS «KJIANAH CEIJIO»
OCH3MHOBBIX MHYKEKTOPOB, PE3MHOBBIC YINIOTHUTEIbHBIE KOJIbIA U AIFOMUHUEBbHIE
MaTepHualibl, a IPU UCIHOJIb30BAaHUU 0a30BOro OEH3MHA, HE COJIEepIKAllero Biary u
metanona (99,95%) cmecu TPOSIBISIIOT yCTOWYMBOCTH MPOTHB PACCIOCHUS,
JIOCTATOYHYIO JIJIsi IPUMEHEHUS B YCIOBHIX YMEPEHHOTO KJIMMAaTa PeCIryOJIUKH.

PesynbTaTaMu CTEHJOBBIX W TOJIMUTOHHBIX HCIBITAHUN  YCTAHOBJIIEHO
coxpaHeHue MONIHOCTU aBurarens Ha 6ensune AM-91 ¢ cogepxanuem 3 % u 5 %
METaHOJIa, CHUXKEHHME BpEAHBIX BbIOpocOB — okcuaa yriepoga (CO) wu
yrieBoaopoaoB (CH) Ha 40 - 45 % no cpaBHeHUIO ¢ 6a30BbIM OCH3UHOM;

2. llonmyyen OuOOYTaHOX M3 pACTUTEIBHOLO ChIpbS M  IIOKa3aHa
3 PEeKTUBHOCT, €r0 HKCIOJIB30BaHUS B COCTaBE OWHAPHBIX OKCUIEHATOB,
YCTaHOBJIEHA €r0 pOjb B PEryaupoBaHuM (PazoBOi CTAOUIBHOCTH U YIYULICHUU
OKTaHOBBIX XapaKTEPUCTUK OCH3UHOB, COJAEPKALMX METAHOJ U 3TAHOJ;

3. Pazpaboranbl cnocoObl YJIy4IlIEHHS 3KOJOTMYECKHX XapaKTepPUCTHUK
aBTOMOOUJIbHBIX OEH3WHOB C HCIOJIb30BaHUEM J00ABOK Ha OCHOBE CMECEBBIX
KOMITO3MIIMM OKCHUI€HAaTOB — METaHOJa, 3TaHoja B KOMOMHAIMU C a30T- U
MapraHelcoJepKalluMu pucagakaMu. Pa3paboTanbsl ructorpaMMbl 3aBUCUMOCTHU
MOJAJIEP)KaHUsI  OKTAHOBOTO YWCIAa TOBApPHOTO OEH3WMHA TPU  Pa3IUIHOU
KOHIIEHTpAI[Mu OMHAPHBIX T00ABOK HA OCHOBE METAHOJIA U ATAHOJIA.

Bricokue sKcrutyaTtalluOHHBIE CBOMCTBA pa3pabOTaHHOTO cOcTaBa OCH3MHA
AUN-80 depranckoro HII3, ¢ KOMIIOHEHTHBIM COCTaBOM, %oMacc.: MPSIMOTOHHAas
oensuHoBas ppakmus — 55,41; crabunbHbIi kKatanusat — 33,64; OEH3WH YCTaHOBOK
3aMeUIEHHOTO KOKcoBaHus — 9,9; antuneronaunonnas no6aBka AJ[A-Cynep —
1,01; anTtuperonaumonnas mnpucagka Xautek 3062 — 0,04 noaTBEpKICHBI
pe3yibTaTaMu METOA0B KBATU(UKAIIMOHHBIX UCIIBITAHUN

4. IlpemnoxeHsl ciocoObl MOJYYEHHUS] IU3EIbHOTO TOIUIMBA C BOBJICUYEHHEM
MOOOYHBIX MPOAYKTOB HEPTENepepadOTKU — JIETKOTO KOKCOBOT'O JUCTUIUISATA U
BEPXHEr0 BAKyyMHOIO IIOrOHAa YCTAHOBKM BAaKyyMHOM IEPErOHKH Ma3yTa, 4TO
MO3BOJIMJIO TIOJIYYUTh JIONOJIHUTENBHBIE PECYpPCHl JU3EIIBHOTO TOIUIMBA B
KOJM4ecTBe 110 5-7% OT oObemMa TOBAPHOTO JU3ENBHOrO ToruBa. [IpemsioxeHsb
KpUTEpUAJIbHBIE 3aBUCUMOCTU [UJIl  ONpPEAEJICHUS MPEIEIbHbIX KOJUYECTB
n00aBIIeHNsI TOOOYHBIX MPOAYKTOB B JIN3EJIbHOE TOTLIUBO.

5. B pe3ynaprare NPOBEAEHHBIX SKCIEPUMEHTAIBHO-POU3BOJICTBEHHBIX
UCCIIEIOBAaHUA M3y4eHa OCOOCHHOCTH MepepadOTKH TsHKETbIX HedTeil B cMecH ¢
ra3oBbIM KOHJICHCATOM MECTOPOXKICHUW PECIyONMKA ¥  TO0Ka3aHO, YTO
HaIPaBJICHHOE PETYJIUPOBAHME WX COOTHOIICHHS B CMECH C TO3HMIHHA (PU3HUKO-
XUMHUYECKON MeXaHUKU HE(MTSIHBIX TUCIEPCHBIX CHUCTEM SIBISIETCS CIOCOOOM
MaKCHUMAJIbHOTO U3BJICUCHUS CBETIIBIX (hpaKIIUil.
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Pa3paGoTanbl MeTOABl PETYJIMPOBAHHUS  ONTUMAJIBHOTO  COOTHOILECHHUS
TSOKENBIX He(TEed W Ta30BOro0 KOHJEHcCaTa MpPU MX COBMECTHOU mepepadoTKe ¢
LHEeIbI0 MaKCUMaJbHOTO OTOOpa CBETJIbIX (pakuuii ¢  HUCIOJIb30BAaHUEM
3aBUCUMOCTH BSI3KOCTHBIX XapaKTEPUCTUK CMECEH.

6. M3ydena mnepepaboTKa TOPIOYMX CJIAHLIEB B HANpABICHUU MOIYYEHUS
QIbTEPHATUBHBIX  BUJOB  KOMIIOHEHTOB  MOTOPHBIX  TOIUIMB, MOJ00paH
ONTUMAJIbHBIA PEXHUM BBIJICJICHUS CMOJ TOPIOYUX CJIAHIIEB C HMCIOJIb30BaHUEM
pa3pabOTaHHOIO J1Ta0OPaTOPHOTO TMPUOOpPAa BBHICOKOTEMIIEPATypHOUH 00pabOTKH
CJIaHIIEB, ONTHUMAJbHBIMU YCIOBUSIMH TIUPOJIU3a OMNpPEAENEHbl CIIeIyIOUIUe
mapamMeTpel: Temmeparypa muponusa — 550°C, BpeMs BBIIEPKKH TEMIIEPATYPHI
nuponnsa 45 MuH;

7. BblsBlieHa pPONb TPEIBAPUTETHLHON OO0pPaOOTKM TOPIOYMX CIIAHIIEB Ha
pe3ynbTaThl nupoausa. [lokazano, uyto menodHas oOpabOTKa TOPIOYMX CIIAHIIECB
IPUBOIUT K YJAJICHUIO BOCCTAHOBUTENBHBIX (opM ceprl. Hanbomnee spdextuBHOE
ylaJeHHe BOCCTAaHOBHUTEIbHBIX QopM cepel (10 83%) mpoucxoaut mpu
koHueHTpauuu NaOH pasnoii 1%. buonornueckas o6paboTka roprounx CiraHUEB
00yCIJIaBIMBAET YBEJIIMYEHUE BbIXOJIa CIAHUEBBIX CMOJ. YCTAaHOBIIEHO, YTO BBIXO/I
CJIAHIIEBOM CMOJIBI U3 00paboTaHHbIX ciaHleB coctaBmi 18,0% umau Oonee yeM Ha
60%o0TH. OoJbllle BBIXOJA CIIAHLIEBOW CMOJIBI M3 MCXOIHBIX TOPIOYMX CIIAHIIEB.
Cragusi 3aKucleHUsI Marepuasga pacTBOPOM CEPHOM KHUCIOTHI TOPIOYUX CIIAHIIEB
MPUBOAUT K YBEJIMYEHUIO BbIXO/Ia CJIaHIIEBOUM cMOJIbl Ha 21,3%0TH.;

8. BmepBble moOKa3zaHa BO3MOXHOCTh HCIIOJb30BaHUS CIIAHIIEBBIX CMOJI B
KaueCcTBE allbTEPHATHUBHOIO BHUJA CBHIPbS [JIsi TPOU3BOACTBA KOMIIOHEHTOB
MOTOPHBIX TOIUTMB, OOOCHOBaHAa TEXHOJOTHS TMepepabOTKH CIAHIEBBIX CMOJI
COBMECTHO C HE(DTSIHBIM CHIPHEM C MCTIOJIB30BAHUEM TPATUIIMOHHBIX TEXHOJIOTUN U
mporiieccoB HeremepepadoTKH.

9. VYcraHOBIEHO, YTO IOCTEIIEHHOE 3aKHMCICHUE NPUBOAUT K Pa3BUTHIO
MECTHON («abOpUTEeHHOI») MHUKPO(MIOpH MaTepuaia CIAHIEB, MPUBOAAIICE K
3HAYUTEILHOMY YBEJIUUYEHHIO B MyJIbIIaX TUTPA KEJIE300KUCIAIOMNX OaKkTepuil As.
Ferrooxidans, sBisitomierocss OCHOBHBIM BHJOM OaKTEpHil HCHOJIb3YEMbIX B
HACTOSIIIEE BpPEMSI B TEXHOJOTUAX IMepepabOTKH MUHEPAIbHOIO ChIPbS, TaK Kak
caMO HaJIMYUE B UCXOJHOM CJIAHIIE «3aCEBHOT0 MaTepHaliay >KeJIe300KUCISIOMMNX
OakTepuil OyJIeT SBISATHCS UCTOYHUKOM IMOMOJHEHUS] HEOOXOAUMBIX OaKkTepui JIst
00pabOTKH caMOro roproyvero ClaHla;

10. B mpombinuieHHbix ycnoBusix @epranckoro HII3  paspaborana
TEXHOJIOTUYECKAasi CX€Ma MPUTOTOBJIEHHUS, BHEIPEHA TEXHOJIOTUS MOIYUYEHUS
J3EJIHOTO TOIIMBA c HCIIOJIb30BaHUEM O0OOYHBIX IPOJIYKTOB
HedTenepepabOTKU — JIETKOTO KOKCOBOTO JTUCTHIUIATA M BEPXHErO0 BaKyyMHOTO
IIOTOHA B COOTBETCTBUM C TPEOOBAHUSMHU JEHCTBYIOLIErO CTaHAApTa Ha JIETHEE
JM3EIIbHOE TOIUIMBO, pa3padoTaHa MW BHEJIPEHAa BpPEMEHHAs TEXHOJOTHUs
IIPOU3BOJICTBA OIBITHO-NPOMBIIIJIEHHON MNapTUHU OEH3MHO-METAaHOJIBHOW CMECH,
pa3paboTaHbl, YTBEpPXKACHbl M 3apErUCTPUPOBaHbl B ATEHTCTBE Y3CTaHAapT
Texunueckue ycnoBuss TSh  39.3-285:2012  «beH3uHbl  aBTOMOOWIIbHBIE
MEeTaHOJIbHbIe» Ha aBTOOeH3uHBI Mapok AM-80-M1, 3 u 5 (¢ 1, 3 u 5% meranouna
cooTrBeTcTBeHHO) U AM-91-M1, 3 u 5, pazpaboTaHa u BHEIpPEHA MHCTPYKIHS IO
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MOJITOTOBKE M TMepepaboTKe cMecell TsoKeIblX HedTel M ra3oBOro KOHIEHcaTa B
ontuManbHoM cooTHomeHun B CII «/[xapkyprannedrenepepadboTkay, MOITyIeHbBI
COOTBETCTBYIOIIME AKThl O BHEAPEHUH, MOATBEPKIAIONINE IKOHOMUYECKYIO
3¢ (HEKTUBHOCTD PE3YJIHTATOB JUCCEPTALIMH.
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GENERAL CHARACTERISTIC OF DISSERTATION

Topicality and demand of the subject of dissertation. At the present
stage of development there is a distinct steady growth in consumption of motor
fuels in Uzbekistan, which necessitates the use of alternative raw material
resources and efficient use of conventional oil resources for their production.

Alongside with this, the emerging worldwide trend of gradual depletion of oil
stock, increase in share of heavy crude oils in hydrocarbon processing output,
strengthening of requirements to operational and environmental characteristics of
motor fuels dictates the need to find alternative energy resources for expansion of
motor gasoline and diesel fuel production.

It should be noted that, until now, there has been no in-depth research of
specific features of gasoline and diesel fuels production using plant materials,
byproducts of oil refining and chemical industries as fuel additives, heavy crude
oils processing for maximum extraction of motor fuel components in terms of
physical-chemical mechanics of oil dispersion systems; there is virtually no
experience of extraction and ways of use of oil shale tars of the republic deposits
as alternative sources of fuels.

Availability of huge capacity for methanol production makes it important to
conduct integrated studies on production of gasoline-methanol fuel mixtures with
improved environmental characteristics. The ethanol resources available in the
country and opportunities to obtain biobutanol make it relevant and actual to
conduct research and development of effective gasoline additives on their basis.

The resolution of the Cabinet of Ministers of the Republic of Uzbekistan
«Program of action for environmental protection of the Republic of Uzbekistan for
2008-2012» of 19.09.2008 Ne212 seeks rational and complex use of oil and gas
condensate, including heavy oil resources, the introduction of clean and resource-
efficient technologies, including technologies for use of renewable energy sources.

The tendency for increase in share of processing of composite oil-gas
condensate stock necessitates the revision of the existing and development of new
technological solutions for the selection of optimum composition of mixtures of
heavy oil and gas condensate with a view to ensure maximum extraction of light
fractions in the course of processing based on the theory of controlled phase
transitions in oil dispersion systems with estimation of criteria for determination of
optimum ratios of raw components in composite materials.

Uzbekistan possesses huge oil shale reserves. Similar origin of organic
substances of oil shale, the similarity of their composition to that of oil stock
makes it topical to study the methods for separation of organic components of oil
shale and development of ways for their conversion into motor fuel components.

Demand of the subject of dissertation lies in development of scientific and
technological bases for motor fuels production with involvement of local plant
materials, products of secondary oil processing, optimization of joint processing of
heavy crude oils and gas condensates with directional regulation of yield of light
fractions, development of methods for use of non-conventional sources of raw
materials for production of fuel components, improvement of operational and
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environmental characteristics of motor fuels.

Conformity of research to priority directions of development of
science and technologies of the Republic of Uzbekistan. This work is
performed in accordance with the priority directions for the development of
science and technology in the Republic of Uzbekistan: No. 3-«Creation of high-
end technologies and development of highly effective methods of prospecting,
extraction of minerals and advanced processing of mineral raw materials and
secondary resources for 2007-2011».

International review of scientific researches on the dissertation theme.
The research centers and higher educational institutions of foreign countries,
including National renewable energy laboratory and Michegan state university
(USA), University of Hohenheim (Germany) carry out scientific research and
make certain progress in the use of oxygenates, including those derived from plant
materials, , taking into account the specifics of their production and use. Alongside
with that, there are almost be actually on integrated study and use of oxygenates
and multi-component octane-increasing additives on their basis as alternative
components of motor gasoline, with improved operational and environmental
characteristics, especially ensuring their phase stabilizing ability.

At present the problem of more complete extraction of light fractions from oil
stock, being the basis for production of motor fuels, is mainly solved by means of
development of new designs of contact devices in rectification columns without
regard to colloid-chemical perception of crude oils and petroleum products. Some
research has been conducted to study crude oils as dispersion oil systems, and it
has been shown that a new approach to the processes of refining oil mixtures with
gas condensate in the optimum ratio allows more complete extraction of motor fuel
components. However, the features of processing of high-structure heavy oils in
mixture with gas condensate from the perspective of physico-chemical mechanics
of oil dispersion systems are understudied.

With the existing trend of gradual depletion of oil reserves, growth in demand
for motor fuels, the researchers around the world increasingly focus on extraction
of oil shale, unconventional energy source, the organic component, in order to
obtain components of petroleum products. Alongside with that, up to date, (such
countries as the United States, China, Estonia, etc.) use shale oil as fuel resources
for heat and electricity production; there are virtually no developments and
experience of oil shale use as an alternative source of motor fuel components,
which makes this direction perspective given the vast resources of oil shale in
Uzbekistan.

Degree of study of problem. Work is being carried out in Uzbekistan to
expand the resources of motor fuels through the use of compressed natural gas,
production of synthetic fuel by Fischer-Tropsch method. Such eminent scientists as
Yunusov M.P., Abidova M.F., Hamid B.N., Yusupov D. etc. conducted research
on the development of effective catalysts, finding various products of the chemical
industry in order to increase the yield of light oil products, the study of properties
oil shale tars. At the same time there is insufficiently studies on recovery of
gasoline-alcohol fuel, using products of vegetable origin and chemical industry,
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diesel fuel, involving refining by-products, joint processing of heavy crude oils and
gas condensates in order to maximize light fractions extraction, there is insufficiently
research on oil shale tars as alternative sources of motor fuel components.

Connection of dissertational research with the thematic plan of
scientific-research works is reflected in following project: the state
scientific-technical project PPI-13 — «Development of high performance
technologies and technical facilities for energy and resource conservation, the use
of renewable and alternative energy sources, sustainable production and
consumption of fuel and energy resources» (2007-2011).

Purpose of research is development of the scientific and technological bases
for gasoline and diesel fuel production on the basis of local raw material resources.

To achieve this goal the following tasks of research is solved:

identification of alternative raw materials resources suitable for motor fuel
production and their potential use in conditions of Uzbekistan;

obtaining gasoline-methanol mixtures, including performance of bench and
ground tests with evaluation of operational and environmental characteristics of
engine;

development of gasoline compositions based on methanol and ethanol with
control of their anti-knock properties and phase stability through addition of
biobutanol, obtained from plant material;

development of efficient multicomponent composite anti-knock additives for
gasoline based on oxygen-, nitrogen and manganese containing components for
gasoline pools of oil refineries of the republic;

development of diesel fuel production process that meet the requirements of
the operating standards of the republic, involving products of secondary oil
processing for the purpose of enhancement of their resources;

development of dependency criteria to determine the limit content of products
of secondary oil processing in diesel fuel composition by limiting quality
indicators;

development of the method for selection of the optimum composition of
mixtures of heavy oils and gas condensate in order to ensure maximum extraction
of light fractions in the course of their joint processing;

study of specifics of oil shale preparation for processing, selection of optimal
conditions for its processing with a view of effective extraction of oil shale tars -
non-conventional sources of raw materials to receive fuel components, the study of
physical and chemical properties of oil shale tars;

development of an option for processing of oil shale tars as a part of
conventional oil stock with a view to enhance the resource base of the republic for
oil product output.

Object of research is alternative raw material resources for motor fuel
production.

Subject of research - the technology for producing motor gasoline and diesel
fuels using alternative raw material resources.

Methods of research . In the course of research there have been used
physical and chemical methods for analysis of hydrocarbon material, gasoline,
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diesel fuel, crude shale oil, alcohols, laboratory and pilot plants of oil shale
pyrolysis, bench units of gasoline engine, gasoline qualification tests methods

Scientific novelty of dissertational research consists in the following:

It has been established that gasoline-methanol mixtures up to 5% methanol
content make no corrosive attack on «valve-seat» sections of gasoline injectors,
rubber seal rings and aluminium materials, and usage of such mixtures results in
reduction of hazardous emissions - carbon monoxide (CO) and hydrocarbons (CH)
up to 40-45%;

It has been found that involvement of biobutanol in gasoline-methanol and
gasoline-ethanol mixtures in quantity comparable to methanol and ethanol content
increases the permissible quantity of residual water in the mixture to ensure the
predetermined cloud point temperature by more than 60% relative and 150%
relative, respectively;

there has been developed the histograms of dependence of gasoline octane
number maintenance by means of replacement of monomethylaniline with
methanol and ethanol, and it was found that 5% of methanol reduces
monomethylaniline content in gasoline by 35% relative, 7% ethanol - by 40%
relative;

there has been developed a method for diesel fuel production with
involvement of by-products of secondary refining processes and proposed
dependence criteria for determining their limit content in fuel composition;

there has been determined the specifics of refining of heavy oils of
Surkhandarya deposits in mixture with gas condensate in terms of physico-
chemical mechanics of oil dispersion systems. It is found that more than 30%
content of gas condensate and more in mixtures causes increase in yield of light
fractions up to 4% compared to the yield, calculated according to the rule of
additivity;

there has been determined the optimum condition for extraction of oil shale
tars in the course of their processing: pyrolysis temperature - 550°C, pyrolysis
temperature retention time - 45 minutes. It has been demonstrated that preliminary
preparation of oil shale of Baysun deposits through alkaline and bacterial treatment
allows for reduction of sulphur content in oil shale tars up to 40-70%, increase in
depth of extraction of shale tar samples by more than 60% relative.

Practical results of research consist in the following:

it has been established that gasoline-methanol mixtures containing up to 5%
methanol meet requirements of TSh 39.3-203:2004, and when using moisture free
original base gasoline and methanol they demonstrate sufficient phase resistance to
segregation and may be used in moderate climate conditions of the republic;

it has been demonstrated that biobutanol obtained from plant materials is
efficient as a part of binary oxygenates; established its role in regulating the phase
stability and improving the octane characteristics of gasoline, containing methanol
and ethanol;

based on the results of bench and ground tests on cars of M1 NEXIA 1.5
SOHC and MATIZ 4A11 class, there have been developed and registered with
Uzstandard Agency the specifications «Automobile methanol gasoline» (TSh 39.3-
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285:2012) for motor gasoline of grades AI-80-M1, 3 and 5 (with 1, 3 and 5% of
methanol respectively) and AI-91-M1, 3 and 5;

there has been developed a process flow diagram and temporary technology
for production of diesel fuels with involvement of by-products of oil refining -
light coking distillate and overhead vacuum fraction of vacuum fuel oil distillation
plant in accordance with the operating standard O'z Dst 989: 2010, which allowed
for recovery of additional diesel fuel resources up to 5-7% of diesel fuel;

there have been proposed some methods for control of optimum ratios of
heavy oil and gas condensate in the course of their joint processing with a view of
maximum recovery of motor fuels components using dependence of viscosity
characteristics of mixtures;

there has been selected the optimal mode for oil shale tar extraction,
demonstrated the role of biological processing of oil shale in gain in yield of oil
shale tar, showed possibility for use of oil shale tars as an alternative type of raw
material for the production of motor fuel components, proposed a scheme of
processing of oil shale tars in mixture with oil using conventional oil refining
processes.

Reliability of obtained results is confirmed by the fact that they are obtained
using modern physico-chemical research methods and tested under production
conditions of oil refinery.

Theoretical and practical value of results of research. The theoretical
significance of the research findings lies in the fact that the methods of production
expansion and improvement in quality of motor fuels, developed on the basis of
physico-chemical mechanics of oil dispersion systems, dependency criteria and
histograms to determine the optimal composition of raw materials and produced
motor fuels, and the principles of integrated use of octane-increasing additives,
plant products, oil-refining and chemical industries, heavy oils and non-
conventional alternative raw material - oil shale tars, together form the concept of
creating scientific and technological bases for use of alternative raw material
resources for production of motor fuels that complement the existing traditional
methods.

The practical value of the work consists in usage of methanol — the product of
chemical industry, ethanol and biobutanol — the plant products, as additives to
obtain oxygenate containing motor fuel that is new for the republic, use of light
coking distillate and overhead vacuum fraction as components of commercial
diesel fuel with the use of developed design dependency criteria to determine their
maximum content in diesel fuel, refining of heavy oils of Surkhandarya deposits
with gas condensate based on the principle of optimum ratio of raw material
components in terms of physical-chemical mechanics of oil dispersion systems,
processing of oil shale tars in mixture with traditional oil stock, that allows
expansion in production and improving the environmental characteristics of motor
gasoline and diesel fuel.

Realization of results. In conditions of the Fergana Refinery there has been
introduced the technology of diesel fuel production involving light coking distillate
and overhead vacuum fractions (PT Ne5 dated 17.03.2011), received commercial
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gasoline AI-80 and AI-91 with improved environmental characteristics with of 3%
and 5 % methanol content, there has been developed a temporary production
technology of gasoline-methanol mixtures (PT No7 dated 31.10.2011);
specifications «Automobile methanol gasoline» have been developed (TSh 39.3-
285:2012) and registered with the Uzstandard Agency (Nel12/011743 dated
18.10.2012), according to which Fergana Oil Refinery introduced gasoline-
methanol mixtures into production. For 2010-2011 the economic effect of
introduction of technology of diesel fuel production at Fergana Oil Refinery with
involvement of light coking distillate and overhead vacuum fractions amounted to
more than 300 billion soum (accounts Nel and 2 dated 3.10.2011).

There was developed and implemented the guideline for preparing and
processing of mixtures of heavy oils and gas condensate in the optimum ratio at JV
«Dzarkurganneftepererabotka»; introduced the method of controlled preparation
and processing of mixtures of heavy oils and gas condensate with maximum
extraction of motor fuel components and advanced extraction of light fractions up
to 1.5% for raw material (certificate No3 dated 14.03.2012). The expected
economic effect of gain in yield of diesel fuel during refining of mixtures of heavy
oils of Surkhandarya deposits and gas condensate of optimum composition
amounts to more than 100 billion soum per year.

Approbation of work. The main results of research were reported at 12
scientifically-practical conferences, including 8 internationals in particular, on:
International scientific and technical conference «Advanced processing of
petroleum dispersion systems» (Moscow, 2008, 2011); International oil and gas
Conference «OGU-2009», «OGU-2010», «OGU-2011», «OGU-2012», «OGU-
2013» (Tashkent, 2009-2013); «Catalytic processes of oil refining, petro chemistry
and ecology» (Tashkent-Novosibirsk, 2013); and republican conferences: «Topical
issues of development and use of high technologies for processing of mineral
resources of Uzbekistan» (Tashkent, 2007); «Topical issues of oil and gas
processing in Uzbekistan» (Bukhara, 2009); «Topical issues of innovative
technologies in chemical, oil and gas, and food industry» (Tashkent-Kungrad,
2010-2011).

Publication of the results. The basic content of the work is published in 38
scientific papers, including 20 scientific articles in international and national
journals, 18 abstracts of reports.

Structure and volume of dissertation. The dissertation consists of
Introduction, seven Chapters, conclusion, references, appendix, contains 201 pages
of the text, 41 figures and 41 tables.

MAIN CONTENTS of DISSERTATION

The introduction substantiates the urgency of the theme, articulates the
purpose and objectives of the study, takes note of scientific and applied relevance
of the work, formulates provisions for defense.

The first chapter is a review of the scientific literature on the current state of
production of motor fuels for gasoline and diesel engines, trends in their
operational requirements and environmental characteristics: problems and

62



prospects, current directions in expansion of motor fuel resource. It gives
theoretical foundations of colloid-chemical images of oil and oil products, shows
their role in the intensification of oil stock processing. Presented the basic
information about the general directions of use of alternative raw materials for
motor fuels. Shown availability of use of oil shale in the direction of the fuel
processing option to give their components of motor fuels.

The second chapter describes physical and chemical characteristics of used
objects and research methods, methods of experimentation. The objects used for
study included derivative products of oil stock, chemical production, components
of vegetable feed, oxygen, nitrogen and manganese containing octane-increasing
additives, heavy oils, gas condensate and oil shale of the republic deposits. The
method of producing of biobutanol was described.

The third chapter is devoted to development of gasoline- alcohol fuel
compositions and composite anti-knock additives to improve performance and
environmental characteristics of automobile gasolines.

In accordance with EU regulations and recommendations of the World-Wide
Fuel Charter here is a limit on maximum oxygen content in gasoline equal to 2.7%
by weight of gasoline. With this in mind, our research used concentrations of
oxygen-containing compounds that provide oxygen content in gasoline within
regulatory values.

When developing alcohol containing gasoline compositions we used base
gasoline of Fergana Oil Refinery, as well as methanol, ethanol, biobutanol and
amino-and manganese-containing additives.

Benchmark tests of gasoline-methanol mixtures for examination of
operational and ecological characteristics were performed with samples of
mixtures conforming to requirements of TSh 39/3-203: 2004 on the basis of engine
of NEXIA car A15VF (Vi=1,5 I; Ne=59 kW; n=5600 min').

Figure 1 presents an external speed characteristic of AISVF engine running
on gasoline of grades Al and AI-80-91 with 3% or 5% methanol content.
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Fig. 1. External speed characteristic of A15VF engine, running on gasoline
AI-80 and AI-91 with 3% or 5% methanol content

The obtained dependence of specified and calculated values of torque My,
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efficient power N, fuel flow rate Gy, specific fuel rate G. on crank-shaft speed
showed that engine power running on gasoline AI-91 with 3% and 5% methanol
content remain almost the same as on gasoline AI-91 without methanol.
Meanwhile there is a decrease in fuel consumption up to 2.5%. The engine power
on gasoline AI-80 drops to 4.5%, with uneven running, which is indicative of
advisability to readjust the ignition dwell angle.

It has been established that gasoline-methanol mixtures with methanol content
up to 5% do not have a negative impact on parts of «valve — saddle» of gasoline
injectors, rubber o-rings and aluminum materials.

Non-load characteristic of engine, shows improvement of environmental
performance of gasoline-methanol mixtures. So, when adding up to 5% methanol
to gasoline leads to reduction in content of carbon monoxide (CO) and
hydrocarbons (CH) in the exhaust gases up to 40-45% of hazardous emission.

Given the Hygroscopicity of methanol, we studied phase stability of gasoline-
methanol mixtures, which was evaluated by cloud point temperature. It is found
that the mixtures obtained when using anhydrous methanol (methanol purity
99.95%) and base gasoline, containing no moisture, are characterized by relatively
high phase stability, and may be used in moderate climate conditions without too
much difficulty.

At the same time in the practice and application of motor gasoline there is
likely ingress of moisture to the system. In this connection, we determined the
maximum permissible concentration of water in the gasoline- methanol mixtures in
order to obtain stable fuel mixtures with preset cloud point temperature that is we
determined phase-stable region of mixtures in relation to moisture content. The
research findings on determination of phase stability of gasoline-methanol mixture
containing 3% methanol depending on water content are presented in Figure 2.
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Fig. 2. Dependence of cloud point temperature of gasoline-methanol mixtures
(3% methanol) on water content.

Cloud point, °C

As you can see, adding water to fuel mixture dramatically affects the phase
stability and causes rise in fuel cloud point temperature, and when water content
exceeds 0.2% cloud point temperature values pass into above-zero temperature
range.

However, the obtained data enable to recommend using in summer periods of
gasoline- methanol mixtures with water content being not more than 0.15%, which

64



ensures enough phase stability of mixtures at ambient temperatures up to - 5 °C.

In order to increase phase stability of gasoline- methanol mixtures as a
stabilizer we used biobutanol, received from corn by aceto-butylic fermentation
according to the following formula:

CsH 1206+ CsH,COOH + H,O — 2CH3COOH + 2CO; + 2H>+ C4HoOH.

We examined dependence of changes in phase stability of gasoline-methanol
mixtures by involvement of biobutanol as a stabilizer, synthesized by means of
acetone-butylic fermentation of vegetable feed and different water content in
mixture. To this end, we prepared the samples of gasoline-methanol mixtures,
containing 3% methanol and water at concentrations of 0.05, 0.12, 0.15 and 0.2%,
which stipulate cloud point temperature of mixtures to be respectively -20, -10, -5
and 0°C, and studied the effect of adding water to the amount of biobutanol,
necessary to ensure the initial cloud point temperature of mixtures (Figure 3).
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Fig. 3. The effect of water content in gasoline-methanol mixture on amount of

biobutanol, required to ensure initial cloud point temperature of mixture
(-20, -10, -5 and 0°C).

From Fig. 3 you can see that biobutanol has a high stabilizing effect on all
gasoline-methanol mixtures. Herewith the involvement of biobutanol in quantities
of 3% increases the maximum permissible water content in mixture from 0.15%.
by weight in initial mixture at a temperature not less than-5° to 0.25%, i.e. 60%
relative.

Apparently, the phenomenon of phase stability of gasoline-methanol mixtures
when adding biobutanol can be explained in terms of oil dispersion systems, in
which the system of gasoline-alcohol-water is an emulsion, where gasoline is the
dispersion medium, water - dispersed phase, and alcohol is an emulsifier. The
alcohol molecule consists of a polar hydroxyl group and almost non-polar
hydrocarbon radical, that is to say it represents a surfactant.

The efficiency of alcohol as a surfactant is determined by the length of
hydrocarbon radical. In case of methanol, hydrocarbon radical is too short, so the
ability to resist the phase segregation of system is low, and when using biobutanol,
which is well dissolved in gasoline and is evenly distributed throughout the volume
of the mixture, with longer hydrocarbon radical, in the presence of freely
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dispersing water droplets in the system, the probability of finding sufficient
number of biobutanol molecules for stabilization around water droplets increases,
and, as a result of the phase stability of the system 1s improved.

Therewith it found that, in addition to improving the phase stability of
mixtures, biobutanol is displays octane increasing ability (fig. 4).
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Fig. 4. Effect of biobutanol content on octane number and cloud point temperature
of gasoline-methanol mixture containing 3% methanol and 0.05% water.

So, with the involvement of biobutanol in concentration up to 5% there
observed an improvement of phase stability of gasoline-methanol mixture
at 5-6 °C and a further increase in octane number up to 1.5 points, which is of
significant practical value.

It is found that a sample of gasoline-methanol mixture containing 3%
methanol plus 3% biobutanol in all respects meets the standard TSh 24.4-203:
2004 and may be used as a formula for production of commercial gasoline AI-80.

Similar studies have been also conducted for gasoline-alcohol mixtures.
Comparative analysis of cloud point temperature dependence shows that when a
nature of curve preserves its change according to water content for ethanol, it is
biased towards larger values of water content in gasoline, than that for methanol.
This is indicative of the relatively less tendency of ethanol to phase separation.

There have conducted studies for development of anti-knock composite
additives based on advanced N-methylaniline and manganese containing dopants
Hi-tech 3062. Qualification tests of automobile gasoline AI-80 with additive MMA
- 1.01%, Hi-tech 3062 - 0.04% showed that its operational characteristics are
within the requirements of qualification tests and gasoline has been approved for
production.

Based on research finding of composite additives we have developed
histogram of dependence of octane number of commercial gasoline with different
concentrations of MMA and methanol (fig. 5).

The histogram shows that the highest point of histogram curve corresponds to
the concentration of methanol 5%, which is connected to limitation of oxygen
content in gasoline, this is achieved by reducing the concentration of MMA
additives from 1.01% to 0.65%, or 0.36 percent, or more than 35% relative. A
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Fig. 5. Histogram of dependence of octane number of commercial gasoline with

different concentrations of MMA and methanol.

similar histogram for octane number maintenance in commercial gasoline is
developed for gasoline containing MMA and ethanol.

Thus, studies have shown the possibility of preparation of multi-component
anti-knock additives to gasoline based on advanced environmentally sound and
efficient adition aggents and additives using local raw material resources of the
Republic.

The fourth chapter presents the research findings, the methods of diesel fuel
production involving petroleum by-products, and suggests criterial dependence
criteria to determine their share of involvement.

On the basis of the research it is shown that one of the potential resources for
use as a component of diesel fuel at Fergana Refinery is a light coking distillate
(LCD) delayed coking unit. It is demonstrated that by main physicochemical
indicators LCD is similar to hydrotreated diesel oils, except for sulphur content,
coking ability and iodine number. Therefore, these figures are limiting and
determine the limit content of LCD in diesel fuel.

It is found that in order to ensure sulphur content established by the standard
O'z Dst 989: 2010 in diesel fuel up to 0.5% by weight, a maximum permissible
amount of LCD in diesel fuel should be not more than 20%, coking ability - not
more than 17%, and iodine number - not more than 9%.

Therefore, for the studied samples of hydrotreated diesel fuel and LCD, in the
order to meet requirements of the standard O'z Dst 989: 2010, composite diesel
fuel should contain up to 9% LCD by weight.

Diesel fuel of selected composition with the addition of 8% LCD by weight
conforms fully to O'z Dst 989: 2010.

Calculation formulas for three limiting indicators have been proposed in order
to find the limiting quantity or percentage of involved additional component.

Sulphur content: Grep < (0,5 - Sw)/(Step - Sne), where Grep is the proportion
of LCD in diesel fuel, Sy and Sicep — sulphur content in hydrotreated diesel oil and
LCD, respectively.

Coking ability: Grep < (0,2 - Kn)/(Krep — Kie), where Grep is the proportion
of LCD in diesel fuel, Kiand Kicp — coking ability of 10% balance of hydrotreated
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diesel oil and LCD respectively.

Iodine number: Grep < (6 — INwe)/(INLcp — INw), where Grep is the proportion
of LCD in diesel fuel, [Ny and INLcp - iodine number of hydrotreated diesel oil and
LCD respectively.

Herewith the proportion of LCD in composite diesel fuel is determined by the
lowest design value of limiting indicators.

It is shown that 10% distillation of heavy coking distillate can be involved in
composition of diesel fuel in proportion up to 60%.

We also demonstrated that diesel fuel can be prepared adding overhead
vacuum fractions of vacuum unit AVT (atmospheric-vacuum pipe still) in
proportion up to 30% and proposed dependency criteria by estimated
determination of its limiting quantity in diesel fuel.

The fifth chapter is devoted to the intensification of heavy crude oils
processing in mixture with gas condensate of the republic deposits in order to
maximize light fractions yield on the basis of physical-chemical mechanics of oil
dispersion systems.

According to the theory of controlled phase transitions in oil dispersion
systems, an important role in the process of boiling in oil dispersion systems is
played by dynamics of formation and growth of vapor bubbles, which are a type of
dispersed phase. In conditions of heterophase fluctuation when heating oil system,
the formed vapor phase passes the following stages of development: emergence,
development and formation of complex structural units - gas bubble, surrounded
by adsorptive-solvation layer. Depending on effect of various factors, complex
structural units are capable of extreme changing of geometrical dimensions. Such
factors include: temperature, pressure, additive surfactant, etc.

On the basis of the above theoretical considerations, varying the size of
bubbles from the minimum to the maximum values, depending on a number of
factors, can lead to changes in quantitative yield of crude oil distillation fractions.
Such factors include mutual influence of components of composite raw materials
of different origin.

We studied effect of ratios of Jarkurgan heavy oil and Shurtan gas condensate,
processed in JV Jarkurganneftepererabotka, on distillation results - yield of light
fractions, boiling out in the range up to 345 °C. It is established that a change of the
actual yield of light fractions depending on ratio of oil and gas condensate in the
feed compound does not follow the rule of additivity.

When content of gas condensate in oil-gas condensate mixture is 10 and 20%
by weight, the actual yield of fractions is less than the calculated value by 1.3 and
1.6% by weight respectively, that is, there is under-recovery of light fractions.
When the content of gas condensate in mixture is 30% by weight, there is a
positive change in the actual yield, which is 1.1% more than the calculated yield.
With 40% content of gas condensate by weight, the difference between the actual
and calculated yield even more increases, reaching the values of plus 2.8% by
volume, and with ratio of oil to gas condensate of 50 50, deviation of actual yield
form the calculated one reaches 4.0%.

Therefore, the deepest selection of light fractions as compared to the design
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one can be obtained, when gas condensate content is 30% by weight and more, that
is, with these ratios a feed mixture is in active state and its processing gives the
maximum Yyield of light fractions.

We have proposed a method for determination of optimum composition of
mixtures of heavy oil and gas condensate by viscous properties. It is found that the
smaller the deviation of actual relative viscosity from the design viscosity, the
more the difference between the actual and calculated yield of light fractions, i.e.,
the more growth in yield of light fractions.

Thus, control of disperse state of petroleum systems is an important reserve
for intensification of current refining process of heavy oil mixture with gas
condensate.

The sixth chapter presents the results of research on oil shale processing in
fuel direction in order to obtain additional motor fuel components, study of
specifics of oil shale production for processing, extraction of fuel components from
oil shale tars. Oil shale from the point of view of an alternative feedstock for the
production of components of fuel is a complex system consisting of organic and
mineral compounds.

The major task in the course of processing of oil shale for fuel production is
an efficient and more complete extraction of tars or organic constituent of shale.
As an object of study we selected oil shale of Baysun deposit of the republic.

Oil shale pyrolysis was performed in laboratory-scale plant, representing an
electric furnace, loaded from metal pipe container with the test sample. The
container has a special outlet for trapping of liquid fraction by means of
condensation of sublimate formed by pyrolysis.

Previously we selected optimum pyrolysis mode. In the course of its
development we took into account the temperature and holding time of the selected
pyrolysis temperature. Weight of loaded material was up to 0.5 kg. The weight of
liquid fraction and solid residue was determined by pyrolysis results. We
calculated the amount of gas fraction and losses by difference in weight of original
furnace charge and total weight of liquid fractions and solid residue.

Research finding on pyrolysis mode selection showed that up to 300°C there
are virtually no visible yield of liquid and gas products, and the increase in
temperature up to 600°C does not lead to changes in yield of liquid fraction.
Optimal parameters of pyrolysis process are selected to be: temperature - 550 °C
and holding time at maximum pyrolysis temperature - 45-60 minutes. In this mode,
a tar yield totaled to 10.8%.

Recently, topical area of research is to identify effective ways to prepare oil
shale to pyrolysis and its effect on selection and quality of tars.

We studied alkaline, acid and bacterial methods of pretreatment of oil shale.

The results showed, that alkaline processing of oil shale leads to removal of
recovery forms of sulphur. The most effective removal of recovery forms of sulfur
(up to 83.1%) occurs when the concentration of NaOH is equal to 1%. It is found
that alkalization of oil shale has little effect on yield of tar.

At the same time, reducing the sulphur content in the organic part of shale for
oil shale processing for fuel profile is of exceptional technological interest as an
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initial preliminary stage of feed preparation, necessitating reduction in the sulphur
content of available products.

The acid and biological treatment has been conducted by basin (reservoir)
method in baths of 0.4 m® in volume. There was fractional charging in the baths of
material crushed to 3+0 mm size grade with feeding of sulfuric acid solution in
concentration of 3% and of bacterial solution.

Acidophilic associations with dominance of Asiditibacilus ferrooxidans
bacteria, actively growing at pH 1.2 -2.5, have been used for charging. It is found
that operation of shale acidification leads to gain in yield up to 2.3%.

Bacterial treatment also causes gain in tar yield. And, as treatment time
increases, there is observed a growth in tar yield up to 18.0%, when treated during
60 days. Therefore, under the influence of bacteria obviously there is a change
occurred in of both organic and nonorganic components of oil shale. Change of
nonorganic component lies in the fact that carbonates and some phosphorus and
silicate minerals are destroyed under the influence of sulphuric acid with formation
of either soluble compounds or insoluble secondary products (gypsum). There is
bacterial oxidation of sulphide minerals with removal to bacterial solutions.

Effect of bacteria on the organic component of oil shale is of complex nature.
Obviously, impact of bacteria on the organic matter in oil shale is more indirect
than direct. Used acidophilus associations and bacteria belong to the autotrophic
microorganisms that are to microorganisms, that do not use organic matter for their
activity. So, apparently, we can talk about the impact of bacteria cultivation
medium on destruction of organic matter in oil shale due to low pH, the presence
in the medium of such a powerful oxidizer, as iron oxide, which is produced by
cells and other nonorganic components, as well as the production by cells in the
medium of extracellular metabolites - proteins, peptides, organic and fatty acids.

In addition, oxidation of sulphides effected directly by bacteria leads to
opening of organic matter, which is exposed to the environment, and the presence
in the original feed such elements as vanadium, apparently, also contributes to
destruction of organic matter in oil shale.

It should be noted that during the acidification there was observed
development of native microflora, contained in oil shale itself. Different types of
thionic bacteria were 1identified: As. ferroouxidans, As. thiooxidans, As.
Denitrificans, which belong to microorganisms capable of growing in acidic
environments. Therefore, preliminary gradual acidification of oil shale with
sulfuric acid enables self-reproduction of used species of bacteria by means of
acidification of shale.

Thus, the studied methods of pretreatment shall be selected with a view to
have directional effect on degradation processes of organic, mineral and organo-
mineral oil shale, which contribute to transfer of regenerative forms of sulphur in
the form of sulphate of metals to solutions as well as causing maximum extraction
of tars as an alternative source of raw components of motor fuels.

In order to obtain fuel components, we received tar by pyrolysis of oil shale
biologically treated during 60 days on a pilot plant with 10 kg load. The total yield
of light fractions, boiling out up to 350, is about 70%. In order to determine a

70



possible method of tar processing with a view to receive various petroleum
products by means of fractional distillation, tar was divided into fractions of NK-
170°C, 170-240°C, 240-350°C.

Studies have shown that the specified factions are in whole similar to oil
fractions. The distinctive feature of tar fractions is higher contents of aromatic
hydrocarbons. If in the first two fractions their content varies within 48%, than in
240-350°C fraction there is up to 70% of aromatic hydrocarbons.

Considering that for processing of tar it is required to create specialized
plants, which, along with the usual processes of oil refining, should involve special
expensive technological processes, as well as long term for their creation, we have
carried out studies on processing of shale tar mixed with oil. Studies of mixture of
Kokdumalak oil with tar in ratios being respectively 97: 3, 95: 5, 90: 10 and 85: 15
with fractionation are presented in table 1.

Table 1
Change in yield and the basic physical and chemical characteristics of the received
fractions of Kokdumalak oil and tar

Indicator | HK-180°C | 180-240°C | 240-350°C

Oil an tar ratio 97 : 3

Yield, % by weight. 26,9 13,1 21,7

Density at 20 °C, kg/m? 748 782 825

Sulphur content, % by weight 0,14 0,18 1,14
Oil an tar ratio 95 : 5

Yield, % by weight. 26,8 13,2 22,1

Density at 20 °C, kg/m? 749 784 827

Sulphur content, % by weight 0,16 0,21 1,17
Oil an tar ratio 90 : 10

Yield, % by weight. 26,5 13,3 23,2

Density at 20 °C, kg/m? 754 788 832

Sulphur content, % by weight 0,22 0,29 1,24
Oil an tar ratio 85 : 15

Yield, % by weight. 26,3 13,5 24,3

Density at 20 °C, kg/m? 758 793 837

Sulphur content, % by weight 0,28 0,37 1,31

As seen from the data, the involvement of shale tar results in weighting up of
fractional composition of obtained fractions. A similar picture of dynamics of
increase in value of major indicators is observed for density and sulphur content.
For example, sulphur content of gasoline tar fraction is 1.3%, or almost 10 times
that gasoline fraction, extracted from oil, which determines feasibility of joint
processing of tar as a part conventional oil stock. Herewith the optimum alternative
is the involvement of tar of about 5% of oil.

Therefore, the specific feature of tar as a potential alternative nonconventional
feed for production of oil products is a high content of aromatic hydrocarbons and
sulphur. This fact, of course, will determine the appropriate mix of technological
processes with a view to its efficient processing with output of individual aromatic

71



hydrocarbons, various solvents, as well as motor fuel components using
hydroforming processes.

Thus, in case of small volumes of tar output it is appropriate to process it in
mixture with traditional oil stock in existing refineries, which will curtail
investments and accelerate application of oil shale as an alternative raw material
for increase in gasoline and diesel fuel recourses.

The seventh chapter presents the developed technologies and ways of
expanding the resources of automobile gasoline and diesel fuel.

On the basis of the results, there was developed a generalized flowchart,
including basic scientific and technological directions of solution to assigned task
for increase in output and improvement in quality of automobile gasoline and
diesel fuel using products of plant origin, oil-refining and chemical industries, non-
traditional alternative raw material — tars, oil shale - and intensification of heavy
oil refining process, which is shown in Figure 6.
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Fig. 6. Generalized flowchart of production of automobile gasoline and diesel fuel
using alternative raw materials to increase production and improve their quality.

The use of oxygen-containing compounds as additives to automobile gasoline,
methanol - the product of chemical industry, ethanol and biobutanol - the vegetable
products, in order to increase the resources and improve the environmental
performance of automobile gasoline was substantiated.

There were developed and introduced a production technology of pilot
batches of gasoline-methanol mixture and Technical conditions of TSh 39.3-
285:2012: 2012 «Automobile methanol gasoline» for motor spirits of grades Al-
80-M1, 3 and 5 (with 1, 3 and 5% methanol respectively) and AI-891-M1, 3 and 5,
registered with Uzstandard Agency.

There was developed a technology of diesel fuel production through limited
use of light coke gas oil and vacuum distillate as an optional components for
production of commercial diesel fuel according to the standard O'z DSt 989: 2010.
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There was developed a technology of processing of Surkhandarya deposit
heavy oil with gas condensate on JV Jarkurganneftepererabotka based on the
principle of regulation of raw components ratio.

Effect of introduction on JV Jarkurganneftepererabotka of this method for
processing of heavy crude oils and gas condensate mixture is conditional on
deepened selection of light fractions up to 1.5%.

Principal integrated scheme of oil shale processing has been developed for
fuel option, in according with oil shale is subjected to preliminary preparation. At
the first stage it is crushed on industrial mills to particle size not exceeding 3 mm.
After that follows a process of acidification and bacterial treatment of oil shale.
The next step is pyrolysis process itself, that is, extraction of tar by high-
temperature processing of slate tar without access of oxygen. The obtained tar is
sent to a refinery as a feed component of oil.

This mixture is then processed according to the proposed process flow
diagram with output of oil products, which is shown in Figure 7.

Fig. 7. a fundamental technological scheme of the atmospheric distillation of a
mixture of oil shale and tar

This diagram provides for a separate unit for intake and dosing of tar in oil
stock. Shale tar is accumulated in reservoir E-4 and delivered by the pump N-14 to
the unit of mixing with oil in design ratio. Further the mixture of oil and tar with
added deemulsifier is pumped through heat exchanger unit T-1 and directed to
ELOU unit for cleaning from salts and water, and by pump N-2 is pumped through
heat exchanger unit T-2,3 to gasoline extraction unit K-1. Feed from K-1 is
delivered by pump N-3 through process furnace P-1 with temperatures up to 360°C
to atmospheric column K-2, where occurred gas and vapor topping of gasoline and
water, as well as kerosene fraction, light and heavy diesel fractions in the form of
side-cut distillates that pass through stripping column K-3, 4, 5, cooled in
respective chambers and subjected to further processing by existing technological
processes of oil refineries.
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Introduction of process of diesel fuel output with by-products of oil
processing at Fergana Oil Refinery enabled to receive additional resources of
diesel fuel in quantities up to 5-7% of diesel fuel. For 2010-2011 the economic
effect of introduction of technology of diesel fuel production at Fergana Oil
Refinery with involvement of light coking distillate and overhead vacuum fractions
amounted to more than 300 billion soum.

The expected economic effect from increase in output of diesel fuel in the
course of distillation of mixtures of heavy oils of Surkhandarya deposits and gas
condensate of optimal composition makes more than 100 billion sum per year.

CONCLUSION

1. For the first time there were conducted integrated studies on production of
gasoline-methanol mixtures on the basis of local raw material resources, including
benchmark and field testing, acceptability of primary components was
demonstrated.

It is found that gasoline-methanol mixtures with up to 5% methanol content
do not make corrosive attack on «valve-seat» sections of gasoline injectors, rubber
seal ring s and aluminium materials, and, when using moisture free base gasoline
and methanol (99,95%), mixtures demonstrate resistance to segregation, sufficient
for moderate climate conditions of the Republic.

Results of benchmark tests supported power maintenance of engine running
on gasoline AI-91 with 3% and 5% methanol, reduction of specific fuel rate
approximately to 2.5%, reduction of hazardous emissions - carbon monoxide (CO)
and hydrocarbons (CH) by 40-45% in comparison with the base gasoline.

2. There was prepared biobutanol from plant material and demonstrated
efficiency of its use as a part binary oxygenates, determined its role in regulating
phase stability and improvement of octane characteristics of gasoline containing
methanol and ethanol.

3. There were developed methods for improvement of environmental
performance of motor gasoline using additives on the basis of mixed composite
combinations of oxygenates - methanol, ethanol, in combination with nitrogen- and
manganese containing dopants. There were developed some histograms of
dependence of octane number maintenance of commercial gasoline with different
concentrations of binary additives on the basis of methanol and ethanol.

High performance characteristics of developed composition of gasoline AI-80
of Fergana Oil Refinery, with the component composition, % by weight: directly
distilled gasoline fraction-55.41; stable catalyst - 33.64; gasoline of delayed coking
units - 9.9; antiknock additive ADA-Super - 1.01; antiknock additive Hi-tech 3062
- 0.04 confirmed by results of qualification tests.

4. There were proposed methods for diesel fuel production with involvement
of by-products of oil-refinery - light coking distillate and overhead vacuum
distillate of fuel oil vacuum distillation unit, which enabled to obtain additional
resources in amount up to 5-7% of the volume of commercial diesel fuel. Proposed
dependence criteria for determination of limiting quantities of by-product added to
diesel fuel.
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5. As a result of experimental-production studies there was studied of the
specifics of heavy oil processing in combination with gas condensate from the
fields of the republic, and demonstrates that directional regulation of their ratio in
mixture in terms of physicochemical mechanics of oil dispersion systems is a way
of maximizing extraction of light fractions.

There were developed the methods of control of optimal ratio of heavy oils
and gas condensate in the course of their joint processing for maximum extraction
of light fractions using dependence of viscosity characteristics of mixtures.

6. There was studied the processing of oil shale with a view to obtain
alternative motor fuel components, selected an optimal mode of oil shale tar
extraction using the developed laboratory instrument of high-temperature
processing of oil shale, optimal pyrolysis conditions determined the following
parameters: pyrolysis temperature - 550°C, pyrolysis temperature holding time - 45
min.

7. Determined the role of preliminary treatment of oil shale in pyrolysis
results. It is demonstrated that alkaline treatment of oil shale leads to removal of
reducing forms of sulfur. The most effective removal of reducing forms of sulfur
(up to 83%) occurs when the concentration of NaOH is equal to 1%. Biological
treatment of oil shale causes increase in shale tar yield. It is found that tar output
from treated oil shale made 18.0%, or more than 60% of relative tar yield from
source oil shale. Stage of acidification of oil shale material by sulfuric acid
solution leads to increase in tar yield at 21.3% RH.

8. For the first time, there was demonstrated the possibility of use of shale
tars as an alternative raw material for production of motor fuel components,
substantiated the technology of shale tar processing together with oil stock with the
use of conventional technologies and oil refining processes.

9. It has been established that the gradual acidification leads to development
of local («native») microflora of shale material, causing significant increase in titer
slurry of iron oxidizing bacteria As. Ferrooxidans, which is the main type bacteria
currently used in technologies of mineral raw materials processing, since the very
existence in the original shale of «inoculating material» of iron oxidizing bacteria
will be a source of replenishment of bacteria needed for oil shale processing.

10. In industrial conditions of the Fergana Refinery there was developed a
process flow diagram of preparation, introduced the technology of diesel fuel
production using by-products of oil refinery - light coking distillate and overhead
vacuum distillate in accordance with the requirements of the standard for summer
diesel fuel, developed and implemented a temporary production technology of pilot
batches of gasoline-methanol mixture, Specifications TSh 39.3-285:2012
«Automobile methanol gasoline» for motor spirits of grades AI-80-M1, 3 and 5
(with 1, 3 and 5% methanol respectively) and AI-91-M1, 3 and 5 have been
developed, approved and registered in the Agency Uzstandard. There was
developed and implemented the guidelines for preparing and processing of heavy
oils and gas condensate mixtures in optimal ratio at JV Jarkurganneftepererabotka.
Appropriate certificates confirm cost of economical efficiency of dissertation
results.
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