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KHWPHUI (pancada noxkropu (PhD) nuccepranusicn aHHOTAIHASICH)

Juccepranms MaB3yCHHHHI 10J13ap0JiMru Ba 3apypaTu. XO3UPry BaKTAa
nyHE OyiMimya MOMJAIl MaTrepuayiapura OyJIraH MIJUIMK SXTHEK 35 MUJUIMOH
TOHHAHH TAIIKWI TagH. EKUIFH TeXaMKOPJINIHTa Ba MACT XapopaT/aa ABUraTelHu
MYTaaui WIUIAIIATA DPUIIHIL yY4yH TMAacT KOBYIIKOKJIMKKA 3ra MaBCyMHUM
MoMIapjaaH KYmpok (oiganaHuin, MoOWIam MaTepHajUIapUHUA JIOMUXalanaara
0a3aBuii MoOWIap XYCYCUSTIAPUHUHT acocuii omuiutapura ainanmu. [y cababmm
CONOJUMEpIIAp, XyCyCcaH MOJUAKpUJIATIaAp acOCHAAaru MOJHMMEp KyIIuMYalapHU
CUHTE3 KWIMII XaMmJa EKWIFM Ba MOWJIAll MaTepuajulapy, XyCycaH, MOTOp,
TPAaHCMUCCHUS, TUAPABIMK Ba OOIIKa TypJard MoOWjap Ba CKWIFWIAP YYYyH
KYHIUPMaJIapHU UIIA0 YUKW MyXUM axamusiTra ara.

byryurn kynpma sxaxonga EURO Tanabnmapura MoHaHI EKWIFWIAp Y4YyH
aKpuiaTiiap acoCHUJard Maxcyc KyluMya-KyHAuUpMaiap uOuiad dYhKapuinra
anoxuaa bTHOOpP OepuiIMOKAa, NIYHHHTJEK He)THM KailTa uiuiaml s>kapaéHuja
axpanuO, ‘“uccukxoHa spdextr” Xocun Kuaub arpod - MyxuTra 3apap
KeNnTupa€Trad TyTYH ra3jJapyuHU TYTUO KOJHII Ba YHJAH Makcaaiu (HogaiaHuIll,
CO, razunm TytTHO KOJYyBYM MeMOpaHaJIapHU OJMII YCYJUIAPUHU HILIA0 YUKHIL
Oopacuja KEHI KaMpOBJIM WIMHN H3JIaHUILIap oaud Oopmiamokma. by Oopana
EKWIFUIIAp YIYH MaxCyC aHTUCTAaTUK areHT Ba EMUPHUJIMINITA KapIIyd KYHIupMasap,
XaMJia TYTYH Ta3JlapuHU KalTa WIUIAIHUHT SHEPrUs XaMJa Pecypc TeKaMKOp
TEXHOJIOTUACUHM UIILTA0 YMKHIL J0J13ap0 XUCOOIaHA IH.

PecnyOnukamMu3aa oxupru Wwiapaa CaHOATHUHT TYPJIM —coXajlapuja
Oynranu Kabu TOJMMEp Marepuauiap Wnuiad YuKapuiiga Xomaié Oa3acuHu
MaXQJUIMWIAIITUPUII Ba yJap acoCuJa HUMIIOPTra WyHaNTUPWIraH EKWIFU Ba
Moilap, Typau MeMOpaHaliap, IUIACTHK KyBypJiap, KYHIupMayap Ba OOIIKa
TypJard MaxcyJioTiap Wnuiad 4YMKapuiira Karra bTHOOp KapaTuiaud MyalsH
HaTXajzapra SPUITAIIMOK/IA. V36exucTon Pecniy6nukacunu sTHaz1a
PHUBOXIAHTHPUILNTA KapaTWirad Xapakamiap CTpaTerusicuga’  «...Maxaluluii
XOMaIl€ Ba WKKWJIAM4M pecypciapiaH yHyMJId QoiilaJaHrad Xojjaa UMIOPT
YpHUHU OOCYBUM MaxCyJIOTJIap OJIUII TEXHOJIOTHUSCUHU SpaTUID OKOpU cudatTiu
KYIIWITaH KuiAMaTtra sra Tauép MaxcyJOTHH, OMpUHYM HaBOAaT/Ia, MaXaJUTUid XOM
améHy 4YyKyp KaiTa MIIalira acoCJaHraH FOKOPU TEXHOJIOTMK KaiTa HIIIamnd
CAHOAQTMHUHT SHTM IOKOpPWM OOCKMYMra YTUII OpPKAJIM CaHOATHU sHaJa
MOJICpHU3AIMS KWW Ba AUBEpCcUPUKAMS KWIMIIHUHT MyXuM Basudaiapu
Ooenrunabd Oepunran. by Oopama maxammii MeTWJIaKpHJIaT XOMAaIIECH acocujia
MOJIMAKPUIIATIAPHA OJIMHHIN IIApT- MIAPOUTIAPUHU AHHWKJIAIITUPHUII Ba YJIapHU
Exuirn, Moumap yuyH kyHaupma Ba CO, razuHu TyTHO KOJyBYM MeMOpaHa
cubartuga  KyJulam — TEXHOJIOTHSUIAPUHM —— MNUIA0  YMKWINTa — KapaTWiraH
TaJKUKOTIAPHHU aMaJira OIMIMPHUII MyXUM aXaMHsT KacO 3TajIu.

V36exucron Pecry6nukacu [pesunentununr 2018 i 25 oxtabpaarn K-
3983-con  «Y3Gekucton ~ Pecnybiumkacuma =~ KAME  CAaHOATHHM  Kajai

! V36exncron Pecmy6mukacu Ilpesupentunmar 2017 iimn 7 despamgarn [ID-4947-con “V36ekucton
PecniyOnukacunu siHaza puBOXKIIaHTHPHILI Oyiinua Xapakatnap crparerusicu Tyrpucugara’” @apMoHu.
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PUBOKJIAHTUPHIIL YOpa - TaAOUpIapu TyFpucuaa» ru kapopu, 2019 iiun 9 uronnaru
[1K-4388-con «AX0iM Ba MKTUCOAUETHU DHEPTUs pecypciiapu Ousian OGapkapop
TabMUHJAII, He(T-ra3 TApPMOFUHU MOJUSBHA COFJIOMJIAIITUPUIN Ba YHHUHT
OOIIKapyB TU3UMHUHHU TAKOMUJUIAIITUPHIN Yopa-Tagoupiaapu Tyrpucuga» ru, 2019
vun 22 apryctnaru [1K-4422-con  «MKTHCOOUMET TapMOKJIapu Ba HKTUMOUUN
COXaHUHI  DHEPIrus  CaMapaJOpJIMTHUHU  OIIMPHILN,  DHEPrUs  TEHKOBUHU
TEXHOJIOTUSJIADHU >KOPHUM ATUII Ba KalTa TUKJIAHYBYM HSHEPrus MaHOalapuHU
PUBOXKJIAHTUPUIITHUHT TE3KOP Yopa-TaJ0upiapu TYFPUCHUIA»TH Kapop, Xamja
Maskyp ¢aoymsTra TETUIUIH  OOIIKa MEbEPUM-XYKYKUN  XyxoKaTiaapaa
Oenrunanran BasudanapHu amanra omupuaa ymoly guccepTanus TaIKUKOTH
HaTWKaJlapyu MyalsiH 1apakajia Xu3maT KHIIH.

TagkuKoTHUHT pecny0uka ¢GaH Ba TEXHOJOTHSJIAPU PUBOKIAHUIIU-
HHMHI YCTYBOP HMyHaJIuUILIapura OOFJMKJIUIM. Ma3kyp TaaKUKOT pecIyOyHKa
daH Ba TeXHOJOTUsUIApU pUBOKIAHUIIMHUHT [, “DHepreruxa, sHEeprust Ba pecypc
TEXAMKOPJIUTK yCTYBOP MyHaIUIura MyBouk 6akapuiras.

MyaMMOHMHI VPraHWJITaHJIMK AapakacH. Exumru Ba Moiinap ydyH
kyuaupma xamaa CO, razuHu TyTyBYM MeMmOpaHanap onum Oyitmua Camax A.
Moxaman, [Ipana6 I'xom, Kaar-Mun XKXynr, XK. K. Xaken, [[. K. M. Xo, Xopx
['enbapn, PecnyOnukamuszga akagemukiap JDxamunoB A.T., AckapoB M.A.,
Pamunosa C.II. Ba ymapHUHT WiIMHA MakTabiapH, HIyHUHTJEK Mpod. XaMumaoB
b.H., npod. boboer T.b., npodp. Myxamenues M.I'., nmpod. Makcymosa O.C.,
npod. Papukos A.C., npod. Kyneimkua B.O. Ba Goiika oaumiiap TOMOHHJIaH
WIMUN-TAIKUKOT UIIJIapU aMajira OlUpuiraH.

NnMuii u3naHumiapy HaTHXKacula ymioy ojaumiiap TOMOHHUAAH MaXaJlTui
XOMaIIIENIap Ba CAHOAT MAaXCYJIOTIApH acocuaa EKUIIFU, MOWJIap YUyH KYHAUpPMA Ba
CO, ra3uHu TYTyBUYM MEMOpaHAJIap CHUHTE3 KWIUIIHUHT TYpJId YCYJUJIApH, OJIUII
)apa€Hiapura Typiau Xyl (PU3MK-KUMEBUI Ba TEXHOJIOTUK OMIIJIAPHUHT TabCUPU
VpraHwiral, WIYHUHTACK, EKWIFU, MoWiap yuyyH KyHaupma Ba CO, ra3uHH
TyTYBUM MeMOpaHayiap OJUIIIAa SPUTYBUM cUdaTHa TOIYOJJIaH Ba KaTajau3aTop
cudaruaa cyahokucIoTanap Ba KaTpoHaapAaH Goi1agaHuI TaBCUs STHUIITaH.

Xosupna Pecriybnukamus, my makcanaa tyswirad "7 Kyoto Protocol to the
United Nations Framework Convention on Climate Change" ne® HOomaHran
XaJIKapo KeNWIIyBra Kymuiaran OymmO, Oy Oopama maxaimuii xomaménap Ba
CaHOAT MAaxCyJOTJIapU acoCUJa SIHTHU, camapajid Ba ap30H OYynraH EKWIFd Ba
Moimap yuyH KkyHaupmMa xamjaa CO, Ta3uHM TYTyBUYM MEMOpaHAJIapHUHT
TypJIApUHM KEHTraWTUpHUII MakKcaauaa, paos QyHKIHMOHAN TypyXJapHU Y3 HUHTa
oJiraH Oupukmanap OwiaH MoauduKausiIam, UIUIAd YUKAPUITHUHT caMapaiv
TEXHOJIOTHUSJIADMHU ~ SIpaTUIl  Xamjaa aMaluéraa Kyiam — Oyiuya WiIMHM
W3JIaHUIILIAp 0JIMO OOPUIIMOKIA.

Jucceprauuss MaB3yCMHHHI [JUCCEPTAallUf Oa’KaPWIraH OJHMHA TabJIUM
MyacCcacaCHHMHT WIMMH-TAAKMKOT HILJIAPU OUJIaH OOFIMKIMTU. [{uccepraius
TaJIKUKOTU TOIIKEHT KUME-TEXHOJIOTUS MHCTUTYTUHUHT WIMHN-TAAKUKOT UILIapU
pexxacura MyBopuk  “Hedt wmaxcynoTnmapuHuHr  cubaTUHH  OMIMPYBYU



MpUCaaKaIap OJIUII YCYJUIAPUHU UIUIA0 YUKUII MaB3YCHUIArd WIMUN-TAIKUKOT
UIIapu Jovpacuaa Oa)kapuiraH.

TagKHUKOTHHHI MaKCaaH MaxaJUIMid XOM aménap acocuaa MoJMaKpuiaTiap
OJIMIII Ba yJNapHU EKWIFU, Moiuap ydyyH KyHaupma Ba CO; ra3uHM TYTyBYHU
MeMOpaHa cudaTuaa KyJjan TeXHOJIOTHICUHU TaKOMUJUIAIITUPHILIAH HOOpaT.

TagKuKOTHUHI Ba3zudanapu:

ANKWIAKPWIAT COMOJUMEPJIAPUHUHT OJIMII KAPAa€HJIADUHUA TANKUK KHJIWIIL,
VIApHUHT TapKuOW Ba TY3WIMIIMHA MOW Ba Ju3eNl EKWIFUCUHUHT (U3UK -
KUMEBHI XyCyCUATIIapUra TabCUPUHU aHUKJIAIT,

CUHTE3 KWIMHTaH aJKWJakpuiaaT comojuMepiapuan PecmyOnukamusna
uiiad yukapwia€tran 0azaBuil MOWIapHU KOBYIIKOKJIWMK WHJIEKCUHU OIIMPYBUYU
KYHIupMa cudaTtuia KyJulail Ba YJIapHUHT MEXaHUK JECTPYKIUSITa YUAaMITUINK
JnapakaJIApUHU aHUKJIAIIL;

ANIKUJIAKpWIAT  COTMOJUMEpJIApUHU  yibTpakam odtuHryryptia  (YKO)
CUHTETUK Ba UyKyp KaillTa WUIUIaHTaH HEPT au3en EKWIFUIApU y4yH aHTUCTATUK
areHT Ba eMUPUJIIUIITA Kapily KyHAUpMa cudaTuia KyIani;

UMIIOPT KWJIMHAIUTAH KYHIUpMaiap YpHUHU OOCyBUM, aKpuiatiap
acocwJard MaxalUlui KYHAUpMaiap HIUiad YUKAPUIIT — TEXHOJIOTHSICUHU
TaKOMUWJUIAILITUPUILL,

CO;ra3zunu TyTHO KOJTYBYH IOKOPH camapaii MeMOpaHa CHHTE3H;

HeTHU OupiaMuM KalTa WIUIANl >Kapa€HU YYyH TYTYH Ta3JIapUHU KanTa
UIUTAITHUHT YHEPTUSI TEKAMKOP TEXHOJIOTHUSICUHY UIITA0 YUKHIII;

TagKuKOTHHUHI 00beKTH cudaTuga METWIAKpUIaT, aKpuil KHUCIOTa
sadupnapu, neuun Ba Oytun cnuptiapu, GTL texHomorusicu acocuna Ba HeTHU
YyKyp KaiTa unuiad oJIMHraH au3el EKUIFWIapy, KOBYIIKOKJIUKIApH SIKUH OYiran
TypJid KUMEBUN TapkuOra sra 6a3zaBuii Moinap, Hedt sputyBuncu Hedpac C 50-
170 Ba 60 - 70 °C opanuruaa KaiHOBYM SKCTpa OEH3MH (PPAKIHUACH OJIMHIaH.

TagKUKOTHUHI TNpPeAMETHHH T[OJUAKpWIATIap acocuia, CKWIFd Ba
MOMIAPHUHT (PU3UK-KUMEBUN Ba HKCIUTYyaTAllMOH XYCYCHUSITIAPUHU SXIIUJIOBYH,
AHTUCTATHK Ba €MUPWIMINTa Kapmu KyHaupmanap xamaa CO, rasuHu TyTyBUYHd
MeMOpaHajap OJHWIN, VYJIAPHUHT TapKuOW, TY3WIHIIA Ba (U3UK-KUMEBUN
XYCYCHUSITIapH TAIIKWJ TTaH.

TaakukoTHUHT ycy/uiapu. TankukoT onub Oopurn xapaéHuma (GuU3MK-
KUMEBUN TAIKUKOT YCYJUIapH, KYHAUpMalap Ba HEPT MaxCyJOTIIAPUHU CHUHAIL,
a7COpOCHTHH IMUKIWK curuMuHd aHukjiam, WK-cnekrpockonuss Ba  Oorika
ycyinapaaH GhonaamaHuIan.

TagKUKOTHUHT MJIMHUI SIHTUJIMIH KyHuaaruiapaad noopar:

Wik Oop ankunakpuiariaap umrtupokuna, GTL TexHonoruscu acocuaa Ba
HepTHM YyKyp KailiTa wuIIad oOJMHTaH EKWIFWIAp Y4YyH aHTHCTaTUK Ba
EMUPWIHIITA KapIii KYHIUpMaap OJIHII yCYIU UILIA0 YMKUIITaH;

MeTunakpuiaaT Ownad nenmn cnuptuHu KY-2/8 karanm3aTtop WINTHPOKHIA
TpaHcITepuPUKAIUsIA KapaCHU OpPKAIHM ACIMIAKPWIAT OJHIN YCYylIH HIuiad
YUKWITaH;



y4JIaM4d COTIOJIUMEp - TMOJH(ICIUI aKpuiarT — co - OyTHJI akpujaT — CO -
MeThl akpuiar) tapkuoiu kyaaupmanap (PDBMA Ba PDBMAL) onumiHuHT
MakOyJ1 IapOUTIIAPU AaHUKJIAHTaH;

CUHTE3 KWJIMHIAH Y4YlaM4d MOJIUMEPIApPHUHT JAENPECCOPIUK XYCYCHUATHHU
KaM HaMO€H KWIMIIK, JEeKUH Oollka jaenpeccopiiap OunaH Oupraiukia
KYJUIaHWJITaHAa My3Jall XapopaTura CAHEPTUK TabCUP STUIIN aHUKJIAHTaH;

He(pTHU KalTa WIUIAIN TMewiapy EKWIFUCUHM CHUINM HATWXKacujga atpod-
MyXHTTa YMKAETraH TyTyH Ta3JapuHy ynuiad KOJWII Ba YHIAH (Honganm MaxcynoT
UIUTa0 YMKAPUIITHUHT SHTY TEXHOJIOTHUK CXEeMacH UIuTad YMKUJITaH;

HepTHH OWpiiaMud KaiTa WILIANIArd MaBXKyj TEWIApHUHT (GoWmamu Wi
K02 (PUITMEHTHHN OIIMPHUII Ba EHUIN jKapa€HUa 3aXapiIu rasjiapHu aKpaTUIInHA
KaMaWTUPHUII YYyH *Kapa€HHUHT aBTOMATJAIITUPUITaH axOOpOT TU3UMU HILIA0
YUKUIIH.

TaaKUKOTHHHT aMaJIMii HATHXKAJIApH Kyluaruiapaad noopar:

CUHTE3 KWIWHIAaH aJKWIAKPUIAT COMOJUMEpPJapu CYIOK YTIJIEBOJI0POJ
MaxcCyJIoTJIapura Ky QyHKIUSIN KYHAUpMAa SKaHJIUTY aHUKJIaHTaH;

cuHTe3 KwimHraH, kyaaupmanap ''UZ-PRISTA" KK MWYXKuwmar SN-145,
“®aprona HeTHU Kakta muutam 3aBogu’ MUK (OPHKW3) auar U-20, xamuoa
MaxaJUTMIAIITUPWINAILINA KYTAJIAETTaH THUAPOKPEKUHT MOWMIIapua KOBYLIKOKIUK
WHJIEKCUHU OIIUPUIIN aHUKJIAHTaH;

OJIMHTaH yWIiaM4H COMOJIMMEP MOJu(ACIUI aKpuiaaT — co - OyTHII akpuiaT —
co - metu akpuiat) GTL muzen éxunrucura 0.1 % of. MUKIOpJa KYIIMJITaH/a,
YHUHT 3JIeKTp YTKa3zyBuaHaurud 209 Oupiukkaya KyTapwidiud Ba OomIKa OpeHn
nernpeccop Keroflux 6100 Owian Ouprajvkiaa HIUIATWITAHAA 3Ca, MYy3Jall
xapopatu -26 nan -30 °C raya macaiirainra aHuKJIaHTaH;

JeUUSl aKpuiaaT, OyTWJI aKpwiarT Ba METWUJ aKpuiaT acocujia OJIMHTaH
nonumep Kynaupmainapau Maxammii YKO €kunFuiap ydyH eMUPWININTa Kapiiy
KyHaupManap cudaruaa Kyjuian TEXHOJIOTUSCH UITUTa0 YMKUJITaH.

TagKuKOT HATHXKAJTAPUHUHT WIIOHYWIMJIMIHM CUHTE3 KWIMHTAH KyHAUpMa
Ba MeMOpaHaJapHUHT CTpyKTypa Ba xoccanapunu HK-cnekTpockornus,
aJICOPOCHTHH MUKJIUK CUFUMUHU aHUKJIAII Ba (PU3UK-KUMEBHM TaXJIWJI KUJHIITHUHT
3aMOHABUM  TAAKUKOT  yCyJlapu  €pJaMHa  aHUKJIAHTAHJIATH,  XaMmJa
DKCIIEPUMEHTA] Ba Ha3apuid HATWXKAJIAPHU Yy3apo MyTaHOCHOIWTH OwiiaH
M30XJIaHAIH.

TaagKuKoT HATHKAJTAPUMHUHT WIMHUI Ba aMaJIMid aXaMUSITH.

TagkukoT HaTWKaJapUHUHT WIIMUN axaMUusATH aTepuduKanms,
TpaHcATepUPUKaLMS, TOIMMEPIAHUIIT Ba aMUJJIAHUIN peaKUUsuiapu EpramMuaa
aKpuJl KHCJIOTa Ba METHJI aKpWjaT acocuja MOJIMMEpP Ba COMOJUMEpJap OJHIIT
JKapaéHJApUHUHT [IAPT-IIAPOUTIIAPUHUA TAAKUK DTHUII OpPKaIM >KapaéHHUHT
YUKUH]IMCU3, CaMapajiil YCYJIH UIIA0 YMKWITAHIUTH OWjIaH U30XJ1aHaIH.

TaaKMKOT HATHXKAUIAPUHUHT aMaJIMi  aXxaMHSITH MaxaUIuid  XoMaliéiap
acocuzia MIUIA0 YMKWITaH MOJIUAIKUIAKPUIAT COMOJUMEPIApU MOMIAPHUHT
KOBYIIKOKJIUMK HHJAEKCMHU Ba YKO jauzen EKWIFUIAPUHUHT E€MUPWIMIITA
KApIIWJIMK KYpCaTHIL, DJIEKTP YTKAa3yBUAHIUK XYCYCUSTIAPUHHU OIIUPHUIIIH,
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ITYHUHTJEK, TOJMHAKPIIATIN MEMOpaHaHWUHT aXpaand YMKaETraH MCCHKXOHA
razjapuHd  TyTHO KOJMUIIM Ba YyHU HedTHH OupiamMum KailTa unuiami
KypwiMajlapujard TEXHOJOTHUK TNEeWIapUHUHT (okganu um KodPPUIUeHTUHN
OIMPHINJIA KYJJITAHWIIMIINTA XU3MaT KAJIaIu.

TaagKUKOT HATHKAJIAPUHUHI KOPUHM KuJauHUMU. [lonmakpunatiapHu
Exuiry, Monnap yuyH kyHaupma Ba CO; ra3uHu TyTyBuM MemOpaHa cudaruia
KYJUTalll TEXHOJIOTUsIapy Oyitnya uiiad YyuKUIraH HaTrKajlap acocua:

aKpua MOHOMepJiapu acocuaa ojuHrad comosmmepad, SHODISAN 20
MapKajard Ju3en EKWIFUCH YYyH EMHUPUJIHMINTa Kaplid KyHIupMma cudaruia
Kyiam O6yinda unuiad YuKUiIral TalIkKuiIoT CTaHAAPTH «Y3CTaHIapT» areHTIUTd
ToMoHMaH TacaukiaHran (TS 29858293-02:2021). Hartmxkama uMIIOpT YpHUHU
o6ocyBun cudarnu Mmaxamwmil kyHaupmanu «Kvalitet Vostok Group» MYXK na
nuu1ad YMKapuIlra MMKOH Oepras;

noJrakpuiaTiap acocuaa oiuHran kKyHaupma «byxopo HKU3» MUXK na
aManuéTra xopuil kumHran (“Y36eknedreras” AXK munr 2021 mn 12 mongaru
Ne 28-1-01/703 com wMabaymoTHOMacH). Harmxkama, EURO 3 - 5 nusen
EKWIFUCUHY SKCIUTyaTalus KWIUMIIAA YHUHT eMUPWIHIITA KapIliv XyCyCUSTIapUHU
SXIITWIAII UIMKOHUHH O€praH;

HeTHH OuWpiamMud KalTa WOUIAIl Tewiapujard EHUIl o KapaéHUHU
ontuMasam ycynu «®aprona HKU3» MUYXK kopxoHacugarn amMannérra >K0opui
KAJIVHTaH (“SV’36eKHeq)Tera3” A guar 2021 #iuin 12 nronmaru Ne 28-1-01/703 con
MabiIyMoTHOMacH). HaTwxkana HeTHM OupiaMuu KailTa HILIAl MEYJaPUHUHT
doitmamm wm  KO3PQPUUUEHTUHU OIMPUO, HHEPrusi capPuHU KaMauTHpUIIT
MMKOHUHU OepraH.

TagKuKOT  HATHKAJIAPMHUHI  anpodaumsicu.  Maskyp  TagKUKOT
HaTWXanapy *amu 8 Ta, KymJagaH 3 Ta Xalkapo Ba 5 Ta pecnyOiiMKa WIMMIA-
aMaJINi aH)XyMaHJIapuaa MyXOKaMaJlaH YTKa3WJIraH.

TagKuKOT HATHKAJAPUHUHT IbJOH KUJIMHMIMU. [{ucceprauus MaB3ycu
6yitnua 14 Ta MiIMHil MIUIap YOI STHIraH. Y36ekucToH Pecny6mmkacu Ommii
aTTecTalysi KOMHCCHUSICHHUHI JOKTOPJMK JUCCEpPTAlUsIIaph aCOCHM HWIMUUN
HaTIWKAJIAPUHA YOI ATUII TaBCHsS HTWITAaH WIMHH Hampiapjaa 5 Ta Makona,
KymIiazaH, 3 Ta pecryOirKka Ba 2 Ta XOPYKUN KypHAJIap/a 4OIl STUJITaH.

JAvcceprauMsIHUHI TY3WJIHMIIM Ba Xa:xXMHu. Jlucceprauus Kupui, TypTTa
000, xynoca, ¢oganaHuiaraH ajnaduérinap pyhxaTd Ba WIOBajgaH HOOpar.
JucceprauustHUHT XakMHu 120 6eTHU TalIKuII STaIu.

JTUCCEPTALIUSIHUHT ACOCUIA MAZSMYHHU

Kupum xucMmuna ykazuiaraH TaJKUKOTJIAPHUHT J0J13apOJjMIrd Ba 3apyparu
acocJiaHraH, TaAKUKOTHUHI Makcaau Ba Basudanapu, oObEeKTH Ba MpeaMeTiapu
TaBcu(aaHrad, Pecnybnrka ¢aH Ba TEXHONOTHSUIAPU PUBOXIIAHUIIMHUHT YCTYBOP
WYHAJIUIUIAPUIa MOCIWTYA KEITUPWITaH, TAaJIKUKOTHUHI WJIMMM SHTUJIUTH Ba
amMaiuil HaTwxkanapy 0a€H KWIMHIAH, OJMHIAH HATH)KAJIADHUHT WIMHI Ba aMalii
axaMuATH EpUTWITaH, HATWKAJIAPHU aMAIMETTAa KOPUM KWIMIL, HAIIp 3TWITaH
WJIMUH UIUIAap Ba AMCCEPTAlUs Ty3WJIUIIN OYinYa MablyMOTJIap KEATUPHUIITaH.



Jlucceprarusaauar «EKuiru, Moil1ap yuyH KYHAupMaIap oJum Wyiiapu,
YJAAPHUHI XYCYCHAITJIAPM Ba He(PTHM KaiiTa wHOUIam ycyjajaapu» 71e0
HOMJIAHTaH OMpUHYM 000uAa acocaH MOJIMaKpWIATIAPHUHT He(PT MaxcyaoTiapura
KYHIUpMasiap OJMINIA KYJJIAaHWINILIK, PEecryOMKaMu3 Ba *aXOH OJUMIIAPUHUHT
Oy coxama onub Oopa€TraH WIMUNA HIIaHMaIap XakKujaa, KoJlaBepca, MaBxKyj
HeTHU OupiaMyu KakTa WA >KapaCHUAa KYJUIAHWITaH TEXHOJIOTHsIIap
xakuaa cy3 Gopamu. IllyHuHraek, Y36EKHCTOH pecryOIMKacH Ba SKaXOH
XaMKaMUSATH TOMOHHUZAH SKOJOTMK XOJIATHM sXIIWjam Oopacuia wuuuiad
YUKWJIAETraH KOHYH Ba KapopJiap XaKkuja XaMm 0a€H STHIITaH.

MabiayMoT/Iap TaxXJWwiIM IIYHH KYypcaTaJWKH, aKpuiaTiapJaH IyHE Oyitnua
IOKOpY caMapaJopJIMKKa 3ra MOM Ba EKWJIFWIApra KyluiaaJural KyHaupMaiap Ba
CO, razuHuM TYTyBUYM MeMOpaHajJapHH HILIA0 YUKUII OYVinUYa KEHI KaMpOBIH
unuiap oaub Oopwiiaérran OYiauO, ylapHU MYMIa SHEPrus TEKaMKOp Ba aTpod-
MYXUTIa 3apap KeATUpMalJuranaap TEXHOJIOTUSIIap CAIMOFUHU OLIMPUIITra Tanad
OOpJIUTH KYpUHA/IH.

HucceprauusHunar «lloamakpuiatiap acocuaa éKWIFrM Ba MOWIApP YYyH
kynaupma Ba CO; rasuHM TyTyBYH MeMOpaHAIap CHHTE3M Ba TaAKUKOT
ycyJuiapw» 1e0 HOMJIAHTaH MKKMHYM 000uaa TaJKUKOTIAp y4YyH OOLUIaHFUY
Momnamap «®aprona HedTHM Kaiita wunutam 3aBoau»y MUKuamar M-20A
KYHIUpPMacu3 MHAYCTPUAJI Ba KeJlaXakiga OIy KOPXOHaJa YUKAPWUIMILIN
KyTUIa€TraH THAPOKPEKHHI Oa3aBHil MoWiapu, »KcTpa O€H3UH (pakUusCH,
TEXHUK TONyoJ, "UnHo3 HedTHU KaiTa unuiam 3aBoau" MUKuunr nedpac C 50-
170, «Navoiyazoty AJKHMHT MeTun akpuiar, OyTaHOJ, KOHIIGHTpJIAHTaH EKH
texauk HCI, Uzbekistan GTLga nnuiad ynkapuininy KyTuiaaéTran napaguHia Ba
“byxopo HepTHM Kaiita unutam 3aBoan” MUXKna wnua® uukapunaérra
ylIbTpakam OJTHHTYTYpTiin HedT auzen é€xunrucu, “Uz-Prista Recycling” KK
MYXKuuar SN-145 06azaBuit MoWM Xamaa UMIOPT xomamiénap 1-gexaHon,
THAPOXUHOH, 2-MepKamTodTaHoiu, 2,2°-azobucuzoOyruponutpun (AUBH Exu
JAK), Al,O; Ba rpanysuianran akTtuBianran kymup, KVY-2-8 Na wmapkamaru
KaTHOH aJMAalllMHYBYM KaTpOHJap TYFpUCHAArd MabiIyMoTiap, jaboparopus
Takpubayiapy, CIeKTpal TaxJIMUIap YTKa3wiraH jKoWjgap Ba ymly auccepTauus
umuga  oiaud  OOpuwiyBUM  TAAKUKOT — yCYyJUIapu  XakuJard MablyMOTJIap
KEJITUPUIITaH.

Huccepranus nmmHUHT «llomuankuiaakpujariaap acocuaa KyHaupmasap
Ba CO; raduHm WTYyBYM MeMOpaHa OJHII Ba YJapHH CaMapaJopJIMIrUHH
aHUKJIAID) 10 HOMJIAHTaH YYMHYM 000M1a MOMIIapHU KOBYIIKOKJIMK UHIEKCUHU
OLIMPYBYM Ba AM3eN EKWJIFWIAPU YUYyH AHTUCTATUK XaMJla €MHUPUIIUIIra Kapiiu
KYHIupMayiap, TOJIMaKpWJ  KHUCJIOTara acocllaHraH MeMOpaHa  CHHTE3U
*apa€Hylapu, CHUHTE3 KWIMO OJIMHraH KyHaupma Ba MeMOpananunr WK-
CHEKTpJIapu TaxXJWId, HIIad YMKWIraH KYHIUPMAaHUHT MOM Ba EKWIFHIapla
unuiamuad, mMemoOpaHanuar CO; ra3uHu IOTYBYAHJIMTMHHU aHUKJAIl TaxpuoOa-
TaAKUKOT UIUIAPU TYIUK Oa€H ITHIITaH.

Kapaéuuunr oupunun 60ockudm aerwut Ba Oytun akpunat (A, BA) au omum
yU4yH METWJI aKpWwiaT Ba MOC CHOUpPTIap OunaH TpaHcITepuHUKanus >KapaéHu
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xucobnanaau. bynna sputyBun cudaruga ®HKU3 skerpa 6ensunnnunr 60 Ba 70
°C opamuruga KaiHoBur (pakuuscunaan doipanapunau. OEI' 60-70 rekcannmum
yraeBoaopoa Gpakuuscd Ba METAaHOJ TIeTepoa3eoTpoNl apajialiMacura Moc
KEJIyBUM a3€0TpON KaWHall XapopaTu HopMman mapoutna 49-51 °C HM Tamkui
KUJIAIH.

Xyanu ury Kabu MeTWI akpuiaT OujaH METaHOJ a3eOTPONHHUHT KaiHalll
xapopatu 62-64 °C Hu Tamkwi 3TH0, 0y MHAMBUAYAT CYIOKJIUKIAPHUHT KalHaIll
XapopariapugaH NacTpOKIUp (MabJIyMOT Y4yH, METAaHOJHHUHI KalHaIll Xapoparu
64.7 °C, metun akpunatauku dca 80 °C). Vpraua 13 °C num kaifHam xapoparu
dapku Oy a3e0TpoILIapHU PeKTU(PHUKAIKS KAIUII OWIaH HUCOATaH OCOH aXKpaTHIIl
MMKOHMHHM Oepau. byHmaH Tamkapu peaknuss YHYMUHU axpaiaéTraH METaHOJI
Xucobura Bu3yall Ky3aTHO TypHIlTra Ba OPAIMK PEaKIUSJIAPHUHT KaMaluIura

SPUILUIIIH.
— = cH o)
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Yoy sputma (CyIOKJIUKIAp apaialiMacd) MUHHMYM KaWHalll XapopaTura
Ara a3eoTpoIl XOCHJI KWIMII XyCyCUaTHra sra 0ynuo, PaoynT KOHyHUAaH KaTTapok
MycOaT YeKJIaHUII HaMOEH Kuiaau. Jlaboparopusi cUHTE3Iapua a3e0TPon XOCHII
KuiyBuM areHt cudaruga OEI 60-70 nan doigananuirad Xoyiaa OJUHTaH Ak
akpuiaTiapHuHr yHyMu 97-100% HM Tamkwi 3Tad (3PUTYBUMCH3 OJMHTAHIArH
kabu). YOy skapaHHUHT OOIlIKa TapaMeTpiapu 1-ajaBaiijia KeITUPUIIH.

1 - sxkaaBaj
I[GIII/I.JI aKpl/IJIaTHH reTepoazeOTpon.}m CUHTE3Hu y‘IYH XOM amé.ﬂa HU IOKJIAII
Muxkzop
Mou.oF. mmol | Hucear Xapopar /
g/mol mi Bocum
g DKBUB.
(x.x)

JTlekaHo 158.28 |158.28 | 191 |158.28 | 1000 1
?ﬁg‘ﬂ akpuiar 86.09 111.9 | 117.9 | 86.09 | 1300 | 1.3 80-100 °C /
DET 60-70 ~86 55 82 - - - ﬁ;oijgr;]g’
['mapoxuHoH 110.11 1.12 - - 10.17 | 0.01017 g
KVY-2-8 H - 4+4 - - - -

Hermun, OyTun Ba METWJI akpwiaTiapAaH TallKWi TONTaH Yyw@wiaMuu
nojauMepiaap cuHTe3n armochepa Oocumm Ba 80-120 °C  xapoparma, asor
myxutuga, AVBH ununuaropu umtupokujaa amanra omupuirad. KOxopuaaru
MoHoMepyiapHUHT 3:1:1 Mon. HucOaTna OKIAHUINM, SHHU €H paguKaigard
yriaepojjiap COHMHUHT 7 Ta OyaumM HepT MaxcyloTiapuia Kepakiu
SpPYBUYAHJIMKHM HaMOEH KwiraH. Andpeit - [Nonndpunrep Ttenrnamacu €paamuja
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JA:BA:MA OGouutanFud MOHOMepJap OUpraivkaa IKJIaHraHa COMOJIMMEPIIaHUII
MaxXCyJIOTH TapKHOU aHMKIaHTaH (2-)kajaBajira Kapasr).
KOBYIIKOKJIMK UHJIEKCH MabIyMOTIAPUHU TaxXJIMJIUTa KEJICaK, HOJIMMEpIapHU
1 % (of.) KoHUEHTpanusAa 3 TypJard SKUH KOBYIIKOKJIMKKA, aMMO Xap XHJI
KUMEBHM TapkuOra sra 0OazaBuil MoIap OWJIaH KOMIIOYHAMPJIAHTaH Ba XOCHII
Oynaran Moitnap KoBymKokauk wuHaekcn (KU) kuiimMaTiapu XuCOOJaHTaH.
Monomepiapau Oup MapTalMK IOKJIAIl pexxuMuaa oJuHraH cononumep PDBMA
Kynmran 0azaBuit Mo 12-13 Ompnuk KU yeummam Hamo€H KwuraH Oyica,
MOHOMEpJIapH KeTMa-KeT I0KIa0d cuHTe3 KuimHran comnoiumep PDBMAL
Kymmradu 26-50 oupauk yeummHu HaMmo€H Kwiau. byngan tamkapu, PDBMAIL
HUHT MOJICKYJISIp OFUPJIMTHU MacT OYiuImmra KapaMmail KyIOKJIAIMTHPYBUU TabCUPHU
XaM Ce3Wapiu Japaxaza omraH. by kypcaTrudra 3aHKUpHHU Yy3aTHII areHTH
cudatuga KymmiraH 2-MepKanTodTaHoN Hatwkacuga ojuHran PDBMAIL
TEPIIOIUMEPUHUHT TOP TMOJUIUCIEPCIUK KYpCAaTKMYM Ba KHUCKA paJuKaiap
Tyhalan SpUlIuIIH.
2 - JKaaBaJ
MoHoMepJIapHH OUP MApPTAJHK IOKJIAII Pe;KMMHUAA 0JJUHraH (AJadpei -
Toaadpunrep Tenriama épaaMuaa XUCo0JaHIaH) Ba a3e0TPOI
COMOJIMMEPJIAHUII MAXCYJIOTJIAPU TAPKUOJIAPUAATH COMOJIUMEPJIAHTaH
MOHOMepJIap HUCOATJIaApH:

Andpeti - l'onndpunrep

Hactnabku [Tomumep Tapkubu o
Homu MOHOMEDPJIap TapKUOH [M1]: [M2]: [M3] — Tlilgrﬁl\iacila Z](Eg;a
[Mi]: [M2]: [M3] a3e0TPOIl TU3UM o ] p ‘p
[Ma]: [M2]: [mg]
H%f?h%” 311 311 1.64: 0.86: 1.00
I'nooe 0.6:0.2:0.2 0.6:0.2: 0.2 0.328: 0.172: 0.200
JarpaMMacuia

PDBMAI1 uu byxopo HedTHuM Kaiita unutam 3aBogu YKO nuzenu yuyH
EMUPWININTA Kapiid KyHaupMa cudatuga Kymnad Kypwiranga HOKOpH
camapagopiukka spummign. Kyitmga ASTM D 6079 épnamuna o6 OGopuirax
TaXJIWJI HATWKaJaApUHU KYPUIIUHTU3 MyMKuH. [lommmepna kanra 3aHKuApiu
paauKai TyTraH OYFUHHUHT OYJIHIIN Y0y KyHIupMara KyTOJUIUK XyCyCUSITUHU
O6epamu. Ymly KyTOnm ywiapu OuiaH MeTai fo3acura €nuimmod OoraH KyHIUpMa,
KyTOCU3 y3yH 3aHXKUPJIM PaJWKal TyTraH OVFUHHM OWaH MeTaUlap HINKAJTAHMII
103acura TUICHKa KYpUHUIIUAA CUPMAHYMK 1033 XOCWJI KUJIMO eMUPHIUIITA WY
Kyiimaiiau. Acocadn mapaduH yrieBogopomsiapunan Tamkuia Tomran GTL
JM3eNMra Xap UMKKu noimMep xam byxopo HedTHH Kaifta unpiam 3aBoau Y KO
nuzen Exkwirucunan tanépnanran EURO 5 npuszennapura HucOaTaH KaMpoOK
Moitnam xycycuatuau oepau. by byxopo HedTHH KaliTa unuiam 3aBoiy AU3EIHIA
HaTEeH yriaeBOAOPOATIAPUHUHT OYJIMIIN Ba HUCOATAH IOKOPUPOK KOBYIIKOKIMKKA
ATaJIru OWJIaH TYIIYHTUPHUIIAIN.

GTL Ba BHKM3uuur ynbrpakam onatuHryrypT tytran EURO - 5 guzen
éxunrmiiapu 0,1 % KyHaupma TyTraH xoiaa moinam xycycustd spHM HFRR
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armmaparugard 60 °C ra TyFpuIaHraH eMUPHITHIN fo3acu Moc pasumiaa 47 % Ba 49
% rauya kamaiiau. OJMHraH TEpPHOJMMEp JEUWJI aKpuiaT Ba aKpHJl KUCIOTaJIaH
OJIMHTaH coIojuMepra HucbaTan axmmpok ummiaga. 80% meunn akpuiat Ba 20%
aKpuJ KHUCIIOTaJaH uobopaT OumnoimMep 3ca Moc paBumiga 36% Ba 27% raua
EMUPWINII TacalumuHu Tamkui 31au. Kypunaauku, 20 % OyTtun akpunat Ba 20
% wmetun akpwiat genui akpuiatra 20 % akpui kuciorara HucOataH KYMpoOK
MOiIall XyCyCUsITUHU Oepajiu.

500 39%
47 % 27 %

49 %

— O GTL B Buxoro Euro-5

Bashlarg'ich ' PBDMA-1 ' PDAA

1-pacm. YKO (Byxopo HedpTHH KaiiTa nnuiam 3asoaun) Ba napapuniau (GTL)
AU3eJ] EKMJIFIIAPUAA MOJUAKPWIATIAPHA eMUPIWINIITA KAPIIH
KyHIAupmaJap cugarnuia camapaopJMruHi CHHAL HATHKAJIaApHU

HlyHuHTACK, CHHTE3 KUJIMHTaH TEPIOIMMEPIAPHUHT CHHEPTeTUK TabCHUPH
Keroflux 6100 mapkanu nenpeccop kKynaupma oumnan Oupramuknaa GTL nuzenuna
natuiaragaa anukiaasau. GTL TU3eauHUHT 3JIEKTp YTKa3yBUAHIIMK KYpCaTTHYn
xam 0,1 % of. KOHUEHTpauusiia TepHoJMMmepsiap OujlaH HIUIOB OepuiiraHja
KECKMH paBuiiga ommpwininra spummwian. [y Guman oupramukma, 40 °C mgarm
KOBYHIKOKJIUTH (.2 OUpAMKKa KYTapuIan.

My Ttapxkubmu Shodisan 20 mapkamgaru eMUPWIMINTA Kaplid KyHIAUpMa
unuiad yukuiauO, byxopo HepTHHM KalTa wWnutam 3aBoAWAa YHIOY KYHIUpMa
umtupokuaa 666 tonna JT-EBPO-JI-K 5 mapkamaru nuzen €KwFvdcH WILIad
gukuiaan. Unora® aukuiran MaxcyJOTHHHT Oapya KypcaTruduiapu Oyiinua ymoy
KOpXOHa Mapkasuil Jraboparopusicuia CUHOBIapAaH MyBabdaKuATIN YTIU Ba
UzTR.931-028:2017 (Ts16472899-044:220) Oyiinua macmopTiaml amajira
OLLIUPHUIIJIH.

[Tonuakpun KuciaoTacura acociaHraH MeMOpaHa CHUHTE3MW Kapa€HH Kyiluaa
0acH stuirad. [lonuakpuil KUCIOTacH CUHTE3U OyF MyXHUTHJIa amaira OLWPHUIIIH.
CyHr unuiad YMKWITaH MOJUAKPUI KHUCIOTACUTa MOJUATHICH MOJUAMUHHU XYII
ycyida IOTTUpHIN amManra owupwigu. llommakpun kucnora OuiaH MOJMAMUH
peakmusacu 0,85:1,0 macca HucOatunma cywk ¢dazana oaud Oopwiau. XoHa
XapopaTuraya COBUTWITAH aJCOPOCHTIIAp CHUHOB YYyH OF3U 3WY ENUIaJuraH
WIUIIIA CaKJIaH !,

Memb6pananuar CO, ra3uHd OTYBYaHJIMTHMHM Ba aJCOpPOEHTHM  KaiTa
TUKJAI, SBHU pEereHepanusicu adbopatopusi IIApOUTHAA amaira OLIUPUIIIH.
Cunrte3 Kuiaub OJIMHTAaH KAaTTUK COpOEHT (MemOpaHa) caHOaT MUKECHIAa KEHT
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KYJUTAaHWJTYBYM COpOeHTIIap MoHOdTaHosamMuH (MDA) Ba MeTWIIUATaHOJAMUH
(M2A) 30 % nu spuTMmanapu OunaH COTUIITHUPUIIIN.

Hecop6uus xapoparu 70 °C, 6ocumu <100 mbap Ba aacop6buus xapopatu 40
°C Ba Oocumu 50 MM CyB YCTYHHM IIApOMTHAA TOJUAKPUIATIA MeMmOpaHa
IOTYBYAHJIUTUHU, IUKJIMK CUFUMHUHM Ba FOTUII TE3IUTUHU TAIKUK KAJTUHIH.

Cunte3 KWJIMO OJIMHTaH, MOJIMAKPUIT KKCJIOTara acociiaHral MeMOpaHaiap Ba
30% 1 MOHOPTaHOJIAMHH Ba METWJIJIMATAHOJIAMUH SpUTMAapu Xap Oupuian oup
xun mukgopaa CO, yTumm TabMHUHIAHIU, OYHUHT YUyH Xap OUp IHUKJIIaH aBBaT
AKCUKATOP MYM ONAMHTY TaxkpubanaH konaran CO, ra3uuaH To3ajall y4yyH MacTra
KapaTtuO mamoiaTud Typwiau, aacopOrus tesnuru xap 15, 30, 45, 60 muHyT
opanuruaa MeMOpaHaHHM Y3Huaa cakjaraH ajcopOep MacCaCMHHM TOPTHILI OpKald
Ky3aTHO TypUIIIN.

50
40

30

Kom, M/t

20

10

15 PAM
30
45 MDEA
60 PAM1

75
MEA
Baxr, MUHYT 90 105

2 — pacM. Ancopoumsi/abcopOumsi Ba 1ecopOLMsl Te3JJUTH TYFPUCHIATH
MabJaymoTaap rpaguk tacsupu. [IAM, ITIAM1 - noauakpujiaTin
meMmOpananap, MIA, M/IJA spurmanapununr 30% spurmanapu

Ymby copOentnap yuyH yprada abOcopOums Ttesmurn 40 °C  ga
MOA>TIAM>TIAMI>MIDA Taptubunu, aecop6imst Te3nuru sca 70 °C nma ury
copoentnap yuyH I[TAMI>MIDA>MDBA>ITAM TapTUOWHMU TaIllIKWI DTaJu.
MemOpananapaa aacopouus Te3nuru aBaiaru 30 MUHyTAa IOKOpU OYinO, CYHT
acTa - CeKMH KamainO Oopuim Ky3aTuiau (2-pacMra Kapasr).

Kypunaauku, ymoy mapout yuyH abcopOuus/necopOuusinan cyur (40 ° C)
MDA, I1AM, ITAM1 Ba MJIDA nunr CO,ra TyinHran (MaKCUMyM) FOKJIaHMalapu
Moc pasuiaa 49, 29, 27 Ba 18 1/kr.HM TalIKWI 3TAU. byHra spummi yayH ypraya
45-60 munyt BakT capduanau. 30-makuka pereHepanusiianrady MDA, T1AM,
I[TAM1 Ba M/IDA uunar CO; — cuiipak (MHHEUMYM) IOKJIAQHHWIIH MOC paBuiaa 43,
24, 11 Ba 8 T / Kr HM TAIIKWI THUIIN AHUKIAHIA. YOy COPOCHTIIAPHUHT UIITYU
kK curumu [TAM1 (16 mr/r) > MIIDA (10 mr/r) > MDA (6 mr/r) > TTIAM (5
Mr/r) Taptudra moc kenau. Onu6 Gopunrad cuHoBraa [TAMI1 wunr muxnuk CO,
TYTHIII KOOWJIMATH JHT IOKOpH 1e0 OaxomaHau, OJMHTAaH HaTIKalap IOKOpHU
TaKpopJlaHyBYaHINKHU Kypcatau. [[AM1 OypmamapuHUHT TamKd KOOWFHUTA
MOJIMAMUH KOHUEHTPAIUSICUHUHT WAFUIMIIA OWJIaH IUKIUK CUFUMM OIITaHJIUTH,
aKCHHYa WYKM KUCMUra YyKyp CHUHTUTUJITAH NojuaMuHiu MemOpaHa [IAMpa Oy
KypcaTrud KaMmauraHu aHUKJIAHIH.
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HMuccepranussaunar — “Iloamakpuaariapaad  €KMJIFM, MOHJIAap  y4yH
KYHAMpPMAJap oJuil Ba HedTHM OUpJIaMuYd KaiTa HILIAIl YAKWUHIMCH3
TEXHOJOTHUSJIAPMHM MILIA0 YUKW’ HOMIM TYPTUHYM OoOWJa ywiamuu
COMOJUMEpIIap Ba MOMHAIKWIAKPUIATIN KYHIUpMaap oJivil, HeQTHU OupiamMuu
KaiiTa unuiam >kapaHuja SHEPTrus TeXaMKOP Ba YMKUHIMCU3 TEXHOJOTHSIIAPHU
TAlIKWAJ ATUII XaMJa akpuji TojJuMepiapu €paamMuaa HEPTHU KalTa HIUIall
*KapaCHUIa YMKUHIUCU3 TEXHOJOTHSHU TAalIKWI JTHUIN OYiWya HIIap amaira
OILLIUPUIITAH.

[Monmakpunarin KyHIUpMallap WOUIA0 YUKApUII >KapaCHU HMKKUA acOCUM
0ockmuan noopat (3-pacmra kapanr): 1) cnimptiap (OyTaHOJ Ba ACKaHOJ) OWIIaH
METHJI aKpWJIaTHU KaiiTa sTepudukanusiad KOpU MOJEKyJIadd aKpuiaTIapyuHU
CUHTE3 KWJIMII Ba yJapHU To3ajall, 2) OJMHIaH MOHOMEpPJApHU KOMOWHALMOH
KYIIUII OpKAJIM MOJUMEPSa0d OJIMHraH akpuiaTid KYyHIUPMaHU CYIOK HeT
MaxcCyJIOTJIapura KOMIOYH U PJIALIL.

Nuuma® yukapumiga Oomka Typau anudatuk cnuptiap (Cy-Cig), meTun
akpunar, tomyon  (dpuryBum), KVY-2/8  (karamuzaropu), THAPOXHUHOH
(ctabunmzarop), 2, 2’-A300MCcH300yTHPOHUTPWIT (MHHUIMATOP) pearcHTIapH
UIUTATWIMINY MyMKUH. Kypunmanunr acocuit xuxosnapu 1 - srepudukanusiani
Ba 12 - mosmmepram peakTopiiapu XucoOnaHaau. 3 — CEMapaTOPHUHT COBYTHIII
KoOuru 0ynub, Oy rerepoaszeorpon apanammacu (metaHoi Ba ®EIT 60-70) HuHT
KaTJIaMJIAITUIINHA TE3IalTHPTaH.

Nefras C
1§ AIBN Entovchi 50.170 Monomer — vakwm
S oA R

/U»““
1

FEG 60-70,
KU-28,N;,
Metil akrilat

1,12—-apanawmupeuunu  peaxmopnap,  2—pexmuuxayusi  KOAOHHACU,
3-memanon 6a 2emepoazeompon XOCuil KUIY8UU IPUMYBHUHU  AACDAMULUL
cenapamopu, 4—punomp, S5—aocopbenmau  ycmyH; 6—aocopbenmuu
pecenepayusnaul xcuxosu; (—yeumpagyeanu axcpameud; 8, 8 —moudxcycnap, 9—
mott yemynu, 11,11°,11"-003amopaap, 10-spumuw yuyn annapam; 13—uyxmupuu
annapamu, l4—cuzum,; 14’ —xomnoynoupnaw oicuxosu; l5—atinanyeuu niénkanu
oyanameuy; 16,16°,16 "—cosumeuunap; 17-mapkazoan Kouma Hacoc; 18—uineuk
JIUHUSCU.

3-pacm. [HomakpuwiaTin KyHIUpMAaJIap uuiad YnKapyB4u y3JyKcu3
HILIAMIUTaH KYPUJIMAHUHT TEXHOJOTUK CXeMACH.
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Mynunraex, HepTHH OupramMuu KalTa wuOUIA KapaéHUAA DHEPIHs
TEXAMKOpP TEXHOJOTUSHUA >KOpUWM OTUII Ba Ym0y >kapa€Hla MIUIATUIYBYU
neuwjgapaary €HuIl skapaéHU XHUCOOMHM aBTOMATJIAIITUPHUIN OYMHYa WIMUM
UIIUTaHMA TAaKJIUQ STUIITaH.

CaHoar mnewinapuaaH, Iy XymiiaJjaH He(@THU KaiTa HIUIall TMewiapuaaH
yHymiId  doiaanaHui, — yiapjaa  €KuiaaértraH  SKWIFWJIAPHUHT  EHMII
WCCUKJIMKJIApUJAH WIOKHK Oopuua Tynanuruya Goigananuil, aTpod-MyxuTra
KenTupuiaaéTrad 3apapHu Oaprapad KwiIMIl YyYyH KyWHJarn y4 OOCKUWIN
TE€XHOJIOTHK KYIIMMYa Ba Y3rapTUPHUILIAPHU KOPUHM ITUII HILJIAPUHHA OO OOpHII
Ky3/1a TYyTHJIIA:

a) Uil (PeKMMUHH ) MAPOUTHHH ONTHMAJLJIAIIL,

0) YMKaéTraH UCCHKJIMKIAH camapaiy (o namanumr;

C) YMKHHIWIAPHH KalTa WIIUIAII.

Aspanambop, Excel macrypuma ®HKW3maru DJIOY-ABT-2/3 TeXHOIOTHK
KypwiMacuaara HeTHH OupiaM4u Xaijail TeXHOJIOTHK MeYd €HUII >KapaEHUHU
MaTepuai OaJlaHCUHU XUCOOJIOBYM ax00pOT TU3UMHU sipaTtuiau. bynna ékunaérran
EKUIIFY TapKUOMHM aHMKJAIl CTaHJAp] METOAMKadapuaaH (oimanaHuIl OpKaJlu
a30T, OJTUHTYTYPT MHUKJOPUHHU aHUKJIA0, ynap EHranjga axpaiuld YuKaaura
3aXapi aHTUApUIap MUKJIOPUHHU Oamopar KWIMII UMKOHUSTH THaiao OYmau.
Uukaétran TyTyH rasziapu TapKuOHIa 3aXapiu Xamja UCCHUKXOHA raszjiapu HOpMa
(ITAB) marunman roxopu Oyica M ycrynaaru kuiimatinap SO, yuyH kuswi, NO
yuyH KyHFUp, NO, yuyH smmi Tycra Oysuiagum (J€KTpoH wioBara €ku 3 -
JKaJ[BaJIra KapaHr).

Kapa€HHu onTUMaUIAIITUPUIN OpKaJIM He(THH OWpiamMuMd KalTa MIILIaI
newiapu ¢oitnanm um kodppuuuentuan 70,68% Oynummra spuiuiarad. Ymoy

KapaCHHUHT TEXHOJIOTHK cXeMallapu 4,5—pacMiiap/ia KeITUPUITaH.
“‘
|
5 ¢ ; 2

- 7

< 3
_/_/—__\] (& : ,q oy ]
tf}_, I =34 % i
1 3 3t 4 v 3 6 I 3[:13 RV
= Q.

1-oema pasoxnu, waxmanu uxkuma EHUWL Kamepacuea 32a Ky8ypiau neuy;
2-mypu; 3,3 —wmbeprap; 3°,3°-xnanannap, 4—mymyn ecaznapu uccuxiueudan
VHYMAU oudananuwl dHcuxosu, S—mymyH eaziapu cypeuuu; b6-peccueep €xu
yyKmupuw kamepacu, 7—0ye cenepamopu; 8—nopuieHau Hacoc, 9—pexynepamop.

Oxumnap cneyughukayuscu: \—mymyn easnapu; Il-ymxup 6ye; IlI-tomuox
oye+b6y2 wxounoewcam, IV—ammocgepa xaeocu; V—-uccux xaso, V—-NaszPOy,
Vi-euopaszun-euopam, VIII-kammux e6a moticumon uykunourap, IX—kacmox,
X—=mymyn eaznapunu axcpamuws oyaiumuea;, Xll—ammuaxnu cys.
4 — pacm. TyTyH rasjiapm HCCUKJIUTHUIAH YHYMJIH (POMIATAHMII IPUHIMITHAT

TEXHOJIOTHK CXeMaCH
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I1-1 meynna énui sxapaénm maTepuaj 6aJJaHCH

3 - KaaBaJa

A B c | b | E F || H | 1 | 31| K L M N
Kupum Yukuin
Ne Homu Kr/coar % M/coar % Ne | Homm | kr/coar % M/coar % CDaKTg’ HI[Bé
MI/M MI/M
1 C,oHg 1989,52 | 2,551 1485,51 42221 1|CO, 7430,91 | 9,37 | 3783,01| 6,02
H»S 10,48 | 0,01 6,90 020 2|CH 0,20 | 0,00 0,15| 0,00 3,18 10,61
2 Mas. 390,54 | 0,49 609,20 17,31 | 3| SO, 30,30 | 0,04 10,60 | 0,02 362,70
KOMH.C15H32
CsH11-S-CsH13 31,08 | 0,04 4| H,O 5372,36 | 6,77 6685,61 | 10,64
2CsHsN 79,90 | 0,10 5 N2 sa 58177,56 | 73,34 | 46542,05 | 74,06
WH.ra3
CsH11OCsH13 28,49 | 0,04 6|0, 8278,09 | 10,44 | 5794,66 | 9,22
3 | CyB Oyfu 1138,50 | 1,44 1416,80 40,27 | 7|CO 1,87 | 0,00 1,49 | 0,00 29,70 33,11
4 | XaBo 75653,52 | 95,38 | 58435,83 | 1660,86 NO 30,00 | 0,04 22,40 | 0,04 115,75
NO, 0,52 | 0,00 0,25| 0,00 5,79
Kamu 79322 100 3518 100 Kamn 79322 100 62840 100

DV — makcuman pyxcat 3TUITaH SMUCCUS

17




By Oepk wmpaeanra sSIKMH TU3UMIUDP, S’bHU OyHAA (akaTrMHAa XOMAIIEHWHT
KUPHIIHA Ba Tal€p MaXCYJIOTHUHT YUKHIIM COAUP OYIaau, IbHU HYKOTHIIUIILUIAPHUA
MHHUMaJ Jlapakara TYIIUpHINra Kapatwirad. bynuar yaydn 370 °C xapopartia
atMocepara 4yuMKHO KeTa€TraH TYTYyH Ta3japUHUHT MCCUKJIMIUJAH OKWJIOHA
doitnanann0, TEXHOJOTUK MaKcajiap/ia UILIATUII YU4yH YTKUP OyF Ba UCCUK XaBO
onutil, Oy Oumad TyTyH rasnapu xapopatiau 105-115 °C raua rymmpunamy. TyTyn

ra3jlapyuHi aXXpaTuil IIPUHOUIIHATT TCXHOJIOTHK CXCMaCH 5-paCMI[a I/I(l)OI[aJ'IaHI‘aH.
X1

. = ¥ xXv -
|| — 1S 15| - .
w . 14 18-
' ﬁsﬁ * < ,
3 ‘ e
16° . x1 % X1V, 18

»w
= , ! 1 l 1s
¢ - o

e

1 By Xi 4 yA16 - 17
R
XVII
a1 @‘I SIXVIIT

S'mymyn cypeuu; 8—eaxyym Hacoc, 8-maprazdan xouma nacoc; 10—
eaznapnu apanawmupuu scuxosu; 10'—o3onamop (éxu xanuii nepManeaHamiu
cy8); 1l-skonomaiizep (6oiinep); 12—ckpy66yp; 13—momuu ywnacuu; 14,14—
komnpeccopnap, 15—-abcopoyus xonouwnacu; 16,16 —cyenu coeymeuunap, 17—
CaCO3 spummacunu maiépraw 6a eunc uwiiab yukapuwi Ooyaumu, 18—
abcopbenmuu ywnab Koauw scuxosu; 19/19*—nonuakpunamau membpana mymean
aocopbep/oecopbep,; 20—komnpeccusi OyaIUMU.

Oxumnap cneyughuxayuscu: ll—romuwox 6ye + 6ye konoencam,; I1-ymrup oye;
Xl-aunanma cys, XII-15-20 % nu ammuaxau cys;, XII-N,O; eéa xucman SO,
mymean munepan yaum; XIV-CO, O;N, Oan mawxun monean 2asiap
apanawumacu, XV-kapoonam aneudpuo xomnpeccusiniaw oyaumuea; XVI-91-95%
N, 6a 5-9 % O, oan ubopam easnap apanrawmacu HM-14 gypuimacuea XVII-
oxaxmowt; XVIII-eunc.

5- pacm. Tymyn 2aznapunu axcpamuui RPUHYUNUATT MEXHOTIOZUK CXeMAacu

Wnuta6 unkpiras yTrup 6yr 19/19' - agcopGenT opamukIapura KEPHTHITAH
WIIOHCHMOH KyBYypJiap opKaiu xapakatianu0 agacopoentnu 70 °C raua Ku3aupau,
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0y CO; Ba aicopOEHT XOCHJI KWJITaH KUMEBUI OOFHM y3WJIHMIINTA OJTMO Kelaau Ba
to3a xonaa CO, onum UMKOHMHHM Oepanu. JlecopOums >xapaHU y4yH BakyyM
OCTHJIa ¥3rapyBuaH XapopaTiu aXpaTUIll PeKUMUHU TaHaad onuHau. Mccukivkka
Oynran HSXxTuéXK ymoOy wunuiad yukuwiaéTrad YTKAp OyF HMCCHUKJIMIUA XHUCcOOHuTa
KorutaHaau. TyTyH razmapu 030H Ownan 10-apamamTupray sKMX03Ura KUpPaJu.
Okcuananrad rasjap KHUCJIOTaldM rasjap XucobiaHuO, abcopOeHTra OCOH
fotunaa. CYHr Tyna OKCHIJAHTaH TYTyH Ta3napu Y3 HcCUKIUTuHu 11-
sKOHOMal3epaa (Ooiep) Xykaauk cyBiapu (€KW TEXHOJIOTUK Oeaspamop Cy6u)
HA WCHUTHIN YYyH y3ataau. Kucimotamm okcujymap amMmuak OwjiaH OWpraivkaa
KOHJIeHCcaTra abcopOnusiann0, KypruiMalapHd EMUPMalIMrad Japaxaja HeuTpan
MYXUT XOCHJI KWJTaH XOJJa amnmnapaTAaH YMKa3uiaau Ba OapKapop YFUT HILTa0
ypKapuin OyauMura obopuiaan. Konmencarnanmaran TyTyH rasiaapu 40-70 °C
xapopataa 12- ckpyOOepra kupuO, y epna Xam ammuakid cyB (pH=5-10)
Epnamuaa roBuitaau. Xocua Oynran 6ekapop NH4NO; Ba (NH,),SO3 Ty3napuaan
oapkapop yrutimap NH4NO; Ba (NHy),SO4 map omunaau. KonaeHcarmanmarax
rasmap 5° - TyryH cyprud épmamuma 13-TOMYM yUUIATHYIM CENapaTopiaH
cypunu6, l4-xommpeccopra, y epaaH 15-aGcopbepra Oepwiiamu, €ku yHra
kupmacaan 19/19' - axcopbepra Gepunamu. 15-a6copbepna 30 % I OXaKTOLI
spuTMacu €paamuia TYTyH rasznapu tapkubuymaru SO, otubd KonuHaau. by
xkapaén Hatwkacuaa oxakrom CaCOs; nman rurnc CaSO, umnuiad yukapuin nyira
kymnanu. Tapkubuaa acocan a3oT - N,, O,, CO,, H,O Ba 03 Mukaopaa (<2 ppm)
BOIIKA KHCIOTAIH OKCHUTAPHH Y31/1a TyTraH TyTyH rasiapu 19/19'-axcopOepHunr
ITAM katnamunan ytaau. by epna tytyn raszu tapkuougaru CO, TyTHO KOJIMHAIH.
19/19' ~ ancopbep ITAMHH y3uma cakmaran 6y1u0, y maBpuii pasumga 197/19 -
necopbep OwilaH anMaimurad Xojga unuiaiau. JlecopOuusiam ydyH aBBajo
mecopbep wmuku Gocumu 8- Bakyym Hacoc &paammaa <100 MOap,. rada
nacauTupmwiagd Ba YTKUp OyF uccukurua Epnamuna jgecopbep KoOWru Ba
a7ICOPOCHT OpaJIuFUTra WIOHCHUMOH Tap3/a KUPUTWITaH KyBypJap acTa-CeKUHIIHMK
ounan 70 °C raua kuzgupwiaan. Ancop6entra rotwiarad CO, axpatu® onuHuo,
16 - cyBam coButrumy épaammaa coBUTHING, 20-KOMIpeccHs OYIMMHra, YHIAH
CYHI MaKCaJJId WIUIATHIIN, MHUCOJ YYyH KYpyK My3, aKpui KHCIOTACcCH HIILIA0
YUKApUIl ~ KypwiMacura Ba Oomka HepT-kuMEBMIA  WIIIad  YMKAPHII
KypwiMaiapura oskyHatunaau. FOxopupma 6aén stwran meymga [JIC
KypWIMAacHHUHT 49-0JIOKMa aMWHIW TOo3ajlallllaH yTraH TEXHOJOTHK Ta3
ékmiranna SO, N,Oy; razmapu Ba aspososuiap Jedapiu Oynmaiiau, Oy xoJiaa
ckpyOOepra amMMuakiid CyB OepwiMaiau, TyTyH Trasiapu 15 - alcopOepra
KupMacaH Gaiinac mmaust opkanu  19/19' - ancopbepra kupam.
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XVJOCA

1. Jlexanon/Oytanon Ba meTun akpuiar acocuna KVY-2-8H karamuzaropu
umrupokuaa, 80-100 °C xapopar Ba arMocdepa GOCHMH OCTH/IA, METAHOJ OWIIaH
reTepoazeoTpornn Xocuia KuwiyBun @DaproHa HePTHM KailTa HIUIAll 3aBOJIU
skcTpabersuHuarHr 60 Ba 70 °C opanuruaa KaiHOBYUM (PpaKIHMICH MyXUTHIA
TpaHCATepUPUKAILMS PEAKIUSICH OPKAIU AU aKpUiIaT OJIUII )KapaHUAa OpauK
peakiusuIap KaMaluIIura SpUIIMITrad Xam/1a aMaiiard TeXHOJOTHsIIapAa MaBxKy/
OYnTaH a3e0TPOIHHN AKPATHUIII, FOBUII Ba KYPHUTHII OOCKUWIAPUIAH BO3 KCUMJITaH.

2. IA: BA:MA acocuja y4jaM4d COIOJIUMEP XOCHJ OYIINII KapaéHH TaaKHUK
kuirHraH. Comonumepiianui xkapaéauna nannuatop cudaruna AUBH, 3amxup
y3aTyBYM areHT cudaruga 2-MepKanTodTaHoa Ba 3putTyBuH cudaruma Hedpac C
50-170 man doiigananuiarad, peakius armocdepa Oocumuma Ba 80-120 °C
xapoparaa oqub Oopwirad. ComoJuMepiaHUIl KOHCTAaHTaJIapu XUCOO0JIaHUO,
Andpent - [N'onadpunrep tenrinamacu épaamuna JA:BA:MA conosuMepiaHUIIN
MaxCyJIOTH TapKUOW aHUKJIAHTaH Ba PEeakius MyXUTUTa MOHOMEPJIAPHU HABOATIIN
IOKJIAIll PEKUMH UILIA0 YUKUIITaH.

3. Jeuun akpunart, OyTWa akpujaT Ba METHJI aKpWiaT acocuja OJIMHTaH
conosiumepiap, “@aprona HKN3” MUK na KOBYIIKOKJIWK WHIEKCUHH OIIMPYBYU
KyHaupMma cudaruma OazaBuii Moimapra 1 % nmaH Kyunwirasjga  yJdapHUHT
KOBYIIKOKJIWMK uWHACKcHapu 26 Oupnukgan S50 Oupiukkada KYTapuIHIIA
aHUKJIAHTaH.

4. Onunran cononumepnap GTL nuzen éxunrucura 0.1 % of. Mukaopaa
KYIIWITaHIa YHUHT JJIeKTp YyTkazyBuannuru 209 Oumpnumkka kytapuiarad. GTL
nuzen Eéxkunrucuna oomka Opena aenpeccop Keroflux6100 Ownan Oupranukna
KYIIMIranaa Mysiaam xapoparuau -26 gan -30 °C raya macaituprad. YibTpakam
ontuHryrypt Ttyrtran EURO - 5 §umzen €xwiFuiapura CUHTE3 KUJIWMHTaH
kyuaqupmanu 0,1 % xymmnrannma, ynapHuHT emupuiuin ro3acu 49 % raua
kamaiiran, 40 °C garu KoByIKokury 0.2 OUPIUMKKa KYTapuIras.

5. [onmnaMuH Ba TOJIMAKPUIT KUCJIOTA ACOCHIA OJIMHTAaH KUCMaH YOKJIAHTaH
MOJIMAKPUIIATIN MeMOpaHAaHUHT TYTYH Taznapu Tapkuoumaru CO, ra3uH IOTHII
IUKJIMK CUFUMHM, aMaiijia Kylanuimaétran MOA Ba MJIDA napnan 1okopu
DKAHJIUTH aHUKJIAHTaH.

6. ITlonmmakpwiaTinu KyHIUpMa HMIOPT YpHuHH OocyBun Shodisan 20
MapKaJaru Maxajului eMUPUJIUIITa Kapiiyu KyHaupMa cudartuga canoaT MUKECH 1A
unuiad YuKapuilra S>KOpUM KuiauHTraH. MKruconuit caMapagopiiuk —Muimra
1224 794 160 cyMHU TallIKWJI 3TUILY aHUKJIAHTaH.

7. TexHonoruk KypcarruuiapHu ontumaiam opkamu “@aprona HKNU3”
naru DJIOY-ABT-3 Kypuiamacu TEXHOJIOTHMK NEWIAPUHUHT MakcuMmai (oiganu
ui kodhdurmentuan 70.68% raya xytapunund, uwiura 420.792 tonna (29 %
cytok Ba 71 % ra3) EKWIFUHH WMKTUCOJ OYIWINUTa SPUIIMIITAaH Ba WUKTUCOIUN
camapanopiukHu iwmmra 419 459 127 cyMHU TalIKuil 3THIINA aHUKJIaHTaH.
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INTRODUCTION (abstract of PhD dissertation)

Relevance and necessity of the dissertation topic. Currently, the annual
demand for lubricants worldwide is 35 million tons. The increased use of seasonal
oils with low viscosity to achieve fuel economy and engine motility at low
temperatures have become the main factors in the properties of base oils in the
design of lubricants. Therefore, it is essential to synthesize polymer additives based
on copolymers, especially polyacrylates, and to develop additives for fuels and
lubricants, especially motor, transmission, hydraulic and other types of oils and
fuels.

Today, the world pays special attention to the production of special acrylic-
based additives for fuels that meet EURO requirements, moreover, extensive
research is also being conducted to develop methods for capturing and targeted
usage of flue gases that are released during oil refining and create a "greenhouse
effect” that is harmful to the environment, as well as for the production of CO,-
capturing membranes. In this regard, the development of special antistatic agents
and anti-wear additives for fuels, as well as energy and resource-saving
technologies for the processing of flue gases is relevant.

In recent years, as in various industries, the country has paid particular
attention to the localization of raw materials in the manufacture of polymeric
materials and the production of imported fuels and oils, various membranes, plastic
pipes, fittings, and other products. The Action Strategy for the Further
Development of the Republic of Uzbekistan? identified the tasks of ... creation of
technology for obtaining import-substituting products with efficient use of local
raw materials and secondary resources” further modernization and diversification
of the industry through the transition to a new high-tech processing industry based
on high-quality finished products, primarily deep processing of local raw materials.
In this regard, it is necessary to conduct research directed to determine the
conditions of obtaining polyacrylates based on local methyl acrylate raw materials
and developing technologies for their use as an additive to lubricating oils, fuels,
and as a membrane for capturing CO; gas.

The results of this dissertation research have to some extent served in the
implementation of the tasks set out on the Presidential Resolutions of the Republic
of Uzbekistan of October 25, 2018, No PP-3983 “About measures for the
accelerated development of the chemical industry of the Republic of Uzbekistan™;
of July 9, 2019, No PP-4388 “About measures for stable providing economy and
the population with energy resources, financial improvement and enhancement of

2 Presidential decree of the Republic of Uzbekistan of February 7, 2017 No. UP-4947 "About the strategy of
actions for further development of the Republic of Uzbekistan"
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management system with oil and gas industry”; of August 22, 2019, No PP-4422
“On accelerated measures to improve energy efficiency in economic and social
sectors, the introduction of energy-saving technologies and the development of
renewable energy sources” and in other regulations related to this activity.

Compliance of the research with the priorities of the development of
science and technology in the republic. Here was carried out the research work
within the framework of the priority direction Il. Energetic, energy and resource-
saving of the development of science and technology in the republic.

The degree of study of the problem. The research was conducted on the
production of additives for fuels and oils and CO, gas-capturing membranes by
Salah A. Mohamad, Pranab Ghosh, Kang-Min Jung, J. K. Xaken, D. K. M. Ho,
George Gelbard, from our republic Academicians Djalilov A.T., Askarov M.A.,
Rashidova S.Sh. and their scientific schools, as well as prof. Xamidov B.N., prof.
Boboev T.B., prof. Muxamediev M.G., prof. Maksumova O.S., prof. Rafikov A.S.,
prof. Kudyshkin V.O. and other scientists.

As a result of their scientific research, these scientists studied different
methods of synthesis of additives for fuels, oils, and CO,-capturing membranes
based on local raw materials and industrial products, the impact of various
physicochemical and technological factors on the production, as well as it is
recommended to use toluene as a solvent and sulfuric acids and resins as a catalyst
to obtain additives for fuels, oils, and CO, gas capturing membranes.

Currently, our Republic joined to the international agreement "7 Kyoto
Protocol to the United Nations Framework Convention on Climate Change", to
expand the types of membranes to capture CO,, scientific research is being
conducted on the modification of compounds containing active functional groups,
the creation of effective production technologies, and their application in practice
provides for the production of new, efficient and affordable additives for fuels,
oils, and CO,-capturing membranes based on local raw materials and industrial
products.

The relevance of the dissertation research to the research plans of the
higher education institution where the dissertation was performed. Here was
researched the dissertation within the framework of the research plan of the
Tashkent Chemical Technological Institute on the development of methods for
obtaining additives that improve the quality of petroleum products.

The aim of research work. To improve the technology of the production of
polyacrylates based on local raw materials and their use as additives to fuels,
lubricants, and CO, capturing membranes.
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Research's functions:

to determine the processes of obtaining alkyl acrylate copolymers and the
influence of their composition and structure on the physical and chemical
properties of oil and diesel fuel,

implementing of synthesized copolymers as an additive to increase the
viscosity index of base oils produced in the country and determination of their
resistance to mechanical destruction;

use of alkyl acrylate copolymers as an antistatic agent and antiwear additive
for ultra-low sulfur (ULS) synthetic and deeply refined petroleum diesel fuels;

improvement of technology for the production of local acrylate-based
additives to replace imported ones;

synthesis of a highly effective membrane that traps CO, gas;

development of energy-saving technologies of flue gas processing for the
primary oil refining process;

The objects of research work. Methyl acrylate, butyl alcohol, diesel fuel
based on GTL technology and deep refining of oil, base oils with different
chemical compositions and similar viscosities produced by local producers, nefras
C 50-170 based on a petroleum solvent, and extra-gasoline fraction with a boiling
point of 60-70 °C obtained in as objects of research work.

The subject of research work is obtaining antistatic and antiwear additives,
which improve the physicochemical and operational properties of fuels and oils, as
well as CO, gas capturing membranes based on polyacrylates, their composition,
structure, and physicochemical properties.

Research methods. During the research methods of physicochemical
analyses, testing of additives and petroleum products, determination of the cyclic
capacity of the adsorbent, IR spectroscopy and others were used.

The scientific novelty of the research work is as follows:

for the first time, methods for obtaining antistatic and antiwear additives for
ULS diesel fuels derived from technologies of GTL and deep refining of petroleum
with the participation of alkyl acrylates;

developed a method for obtaining decyl acrylate from methyl acrylate and
decyl alcohol by transesterification in the presence of a KU-2/8 catalyst;

the most optimal conditions for obtaining additives (PDBMA and PDBMA1)
containing tertiary copolymer poly (decyl acrylate - co - butyl acrylate - co -
methyl acrylate) are developed;

it has been found that the tertiary polymers synthesized show little depressant
properties, but have a synergetic effect on the pour point when used in combination
with other depressants;
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proposed a new technological scheme for capturing flue gases emitted into the
environment as a result of fuel combustion in oil refining furnaces, as well as for
the production of valuable products from them;

developed an information system for automatization of the burning process of
the fuel to increase the efficiency of existing primary oil refinery furnaces and
reduce the release of toxic gases into the environment during combustion.

The practical results of the study are as follows:

it is proposed to use alkyl acrylate copolymers as a multifunctional additive
for liquid hydrocarbon products;

tested the synthesized viscosity index improvers in SN-145 base oil of UZ-
PRISTA JV LLC, in 1-20 produced at the Fergana Refinery LLC (FR), and in
hydrocracking oil, which is going to be localized;

obtained tertiary polymer poly (decyl acrylate - co - butyl acrylate - co -
methyl acrylate) were added to GTL diesel fuel 0.1% by weight, it increased its
electrical conductivity to 209 units, and when used in combination with another
brand depressor Keroflux 6100, reduction of the pouring point from -26 to -30 °C
was defined;

developed the technology of implementing decyl acrylate, butyl acrylate, and
methyl acrylate-based additive for use as an antiwear additive for local ULS fuel.

Reliability of research results is explained by the confirmation of the
structure and properties of the additive and membrane using IR spectroscopy, the
determination of the cyclic capacity of the membrane, and by testing with the help
of cutting edge physicochemical analysis methods, as well as the correlation
between the experimental and theoretical results.

The scientific and practical significance of the research results.

Here is explained the scientific importance of the results of the study work by
the fact that the most efficient waste-free method of the process has been
developed by studying the conditions of obtaining polymers and copolymers based
on acrylic acid and methyl acrylate using esterification, transeterification,
polymerization, as well as amidation reactions.

The practical significance of the results of the study is the application of
poly(alkyl)acrylate copolymers based on local raw materials to increase the
viscosity index of oils, antiwear and electrical conductivity properties of ULS
diesel fuels, as well as the capturing greenhouse gas emitted by the polyacrylate
membrane and its use to increase the efficiency of primary oil refinery furnaces.

Implementation of research results. Based on the results of the
development of technologies for the use of polyacrylates as an additive to fuel,
lubricating oil, and CO, capturing membrane:
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here has been confirmed the organization standard for the use of acrylic
monomer-based copolymers as an antiwear additive under the brand SHODISAN
20 for diesel fuel by the Agency "Uzstandard™ (Ts 29858293-02:2021). As a result,
Kvalitet Vostok Group LLC was able to produce an import-substituting quality
local additive;

here was introduced the polyacrylate-based additive at Bukhara Refinery LLC
(reference number of Uzbekneftegaz JSC dated July 12, 2021, Ne 28-1-01 / 703).
As a result, EURO 3 - 5 allowed to improve the antiwear properties of diesel fuel
during operation;

implemented the method of optimizing the combustion process in primary oil
refining furnaces at the plant of Fergana Refinery LLC (reference number of
Uzbekneftegaz JSC dated July 12, 2021, Ne 28-1-01 / 703). As a result, it was
possible to reduce energy consumption by increasing the efficiency of primary oil
refining furnaces.

Approbation of research results.

The results of the study were discussed at three international and five
national, a total of eight scientific and practical conferences.

Publication of research results.

Here were published fourteen scientific papers on the topic of the dissertation.
Among them, here were published five scientific articles in three national and two
foreign journals recommended by the Higher Attestation Commission of the
Republic of Uzbekistan for publication of the dissertation's main scientific results.

Structure and volume of the dissertation. The dissertation consists of an
introduction, four chapters, a conclusion, a list of references, and an appendix. The
volume of the dissertation is 120 pages.

MAIN CONTENT OF THE DISSERTATION

The introductory partis based on the relevance and necessity of the
research, describes the goals and functions, objects and subjects of the research
work, its compliance with the priorities of the development of science and
technology of the Republic, describes the scientific novelty and practical results of
the research, highlights the scientific and workable significance of the results,
information on the implementation of the work results in practice, published
scientific papers and the structure of the dissertation.

The first chapter of the dissertation, entitled Methods of Obtaining
Additives for Fuels and Oils, Their Properties, and Processes of Oil
Refining focuses on the use of polyacrylates in the production of additives for
petroleum products, scientific developments in this field, as well as technologies
used in the existing primary oil refining. The laws and decisions developed by the
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Republic of Uzbekistan and the World community to improve the environmental
situation were also stated here

The analysis of the data shows that extensive work is being done around the
world to develop high-efficiency additives to oils, fuels, and CO, capturing
membranes, there seems to be a need to increase the number of energy-saving and
environmentally friendly technologies within them.

The second chapter of the work is called Synthesis and Methods for
Studying Additives for Oils, Fuels, and Membranes for Capturing CO, Gas
Based on Polyacrylates and gives information about the starting materials for
research that are industrial oil 1-20A, extra gasoline fraction, technical toluene of
Fergana Refinery LLC, and hydrocracking base oil that is going to be produced in
this company, nephras C 50-170 of Chinaz Refinery LLC, methyl acrylate,
butanol, concentrated or technical HCI of "Navoiyazot" JSC, ultralow sulfur-
containing diesel fuel produced by "Bukhara Refinery" LLC, paraffinic diesel that
IS going to be produced in GTL Uzbekistan, SN-145 base oil of “Uz-Prista
Recycling” JV LLC and imported raw materials, such as 1-decanol, hydroquinone,
2-mercaptoethanol, 2,2'-Azobisisobutyronitrile (AIBN or DAK), Al,O; and
granulated activated carbon, KU-2-8 Na cation exchanging resin, and places where
laboratory experiments and spectral analyzes were performed. In addition, this
chapter provides a brief overview of the research methods of the dissertation.

The third chapter of the dissertation entitled Obtaining Poly(alkyl acrylate)
Based Additives and CO, Capturing Membranes and Determining Their
Effectivity in detail described the synthesis processes of viscosity index improvers
for oils, antistatic, antiwear additives for diesel fuels, and polyacrylic acid-based
membrane, the analysis of IR spectra of synthesized additive and membrane, the
experimental work to determine the performance of the developed additive in oils
and fuels, and the adsorbability of CO, gas by the membrane.

The first stage is the transesterification process with methyl acrylate and
suitable alcohols to obtain decyl and butyl acrylate (DA, BA). FR's extra gasoline
fraction that boils in the range of 60 and 70 °C was used as a solvent. The
azeotropic boiling point corresponding to a heteroazeotropic mixture of FEG 60-70
hexane hydrocarbon fraction and methanol is 49-51 °C under normal condition.

Similarly, the boiling point of methanol azeotrope with methyl acrylate is 62—
64 ° C, which is lower than the boiling point of individual liquids (for information,
the boiling point of methanol is 64.7 °C and that of methyl acrylate is 80 °C). The
difference in boiling temperature of 13 °C on average allowed these azeotropes to
be separated relatively easily by rectification. In addition, visual controlling of the
yield by the amount of methanol released and reduction of intermediate reactions
were achieved.
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This solution (a mixture of liquids) has the property of forming an azeotropic
with a minimum boiling point, which exhibits a positive deviation greater than
Raoult's law. The yield of alkyl acrylates obtained using FEG 60-70 as an
azeotropic forming agent in laboratory syntheses was 97-100% (as obtained
without solvent). Other parameters of this process are given in Table 1.

Table 1
Loading of raw materials for the heteroazeotropic synthesis of decyl acrylate
Quantity
MW mmol | Ratio Temperature /
g/mol g ml equiv. Pressure
(rt)

Decanol 158.28 |158.28 | 191 |158.28 | 1000 1
Methyl Acrylate
(MA) 86.09 | 111.9 | 1179 | 86.09 | 1300 | 1.3 80-100 °C /
FEG 60-70 ~86 55 82 - - - (-0.8) - 0 kgf/cm?
Hydroquionone 110.11 1.12 - - 10.17 | 0.01017
KU-2-8 H - 4+4 - - - -

The synthesis of tertiary polymers consisting of decyl, butyl, and methyl
acrylates was carried out at atmospheric pressure and a temperature of 80-120 °C,
in a nitrogen environment, in the presence of the initiator of AIBN. 3: 1: 1 molar
ratio of the above monomers, i.e., the average number of carbons in the radicals
being 7, showed the required solubility in petroleum products. Using the Alfrey-
Goldfringer equation, the composition of the copolymerization product was
determined when the initial monomers DA: BA: MA were loaded together (see
Table 2).

As for the analysis of the viscosity index (VI) data, VIs were calculated by
blending the polymers in the concentration of 1% (w/w) in 3 types of base oils with
near viscosities but different chemical content. The PDBMA synthesized with one-
time loading mode showed a 12-13 unit VI increase, while PDBMAL, which is
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synthesized by loading the monomers sequentially, showed a 26-50 unit VI
increase. Moreover, the thickening effect of PDBMAL also increased drastically
although mol weight is lower than PDBMA. This is happened owing to the narrow
polydispersity index of the terpolymer PDBMAL resulting from 2-mercaptoethanol
adding as a chain transfer agent and short radicals.

Table 2

The ratios of copolymerized monomers in the composition of azeotropic
copolymerization products and in the ones synthesized with one time loading
mode (calculated using the Alfrey - Goldfringer equation):

. . Polymer composition
Composition of Polymer composition _
_ according to the Alfrey-
Name primary monomers [m1]: [my]: [mg] - _ _
] Goldfringer equation [m4]:
[M1]: [M2]: [M3] azeotropic system
[m2]: [ms]
Ratio (DA:
3:1:1 311 1.64: 0.86: 1.00
BA: MA)
In the
Gibbs 0.6:0.2: 0.2 0.6:0.2: 0.2 0.328: 0.172: 0.200
diagram

High efficiency was achieved when PDBMA1 was used as an antiwear
additive for the ULS diesel of Bukhara Refinery. Below you can see the results of
the analysis performed according to ASTM D 6079. The presence of a short-chain
radical-holding joint in the polymer gives the additive a polarity property. The
additive, which adheres to the metal surface with these polar ends, prevents the
metal from wearing by forming a slippery surface in the form of a film on the
friction surface of the metal with a non-polar long-chain radical holding joint.
Both polymers gave GTL diesel, which is mainly composed of paraffin
hydrocarbons, less lubricity than EURO 5 types of diesel made from Bukhara
Refinery ULS diesel fuel. This is explained by the presence of naphthenic
hydrocarbons in BR diesel and its relatively high viscosity.

The lubricating properties of the GTL and BR’s ultralow sulfur-containing
EURO-5 diesel fuels with a 0.1% additive, i.e., the wear scar diameter adjusted to
60 °C on the HFRR apparatus, were reduced to 47% and 49%, respectively. The
resulting terpolymer worked better than the copolymer derived from decyl acrylate
and acrylic acid. The bipolymer, which consisted of 80% decyl acrylate and 20%
acrylic acid, contributed a wear diameter reduction of 36% and 27%, respectively.
It is obvious, 20% butyl acrylate and 20% methyl acrylate give more lubricating
properties to decyl acrylate than 20% acrylic acid.

30




700

600

39 %
27 %

500

HM 400

100 — O GTL B Buxoro Euro-5

200

100

o T
Boshlang'ich PEDMA-1 PDAA

Figure 1. Results of testing the effectiveness of polyacrylates as antiwear
additives in ULS (Bukhara Refinery) and paraffinic (GTL) diesel fuels

Moreover, the synergetic effect of the synthesized terpolymers was also
determined when used in GTL diesel in conjunction with the Keroflux 6100 brand
depressant additive. The electrical conductivity of GTL diesel doped with the
terpolymer was also dramatically increased when added 0.1% wt. At the same
time, the viscosity at 40 °C increased by 0.2 units.

The antiwear additive under the brand Shodisan 20 was developed with this
composition and produced 666 tons of DT-EURO-L-K 5 diesel fuel at the Bukhara
Refinery with the participation of this additive. All indicators of the developed
product were successfully tested in the central laboratory of this enterprise and
carried out certification according to UzTR.931-028: 2017 (Ts16472899-044.
220).

The process of membrane synthesis based on polyacrylic acid is described
below. The synthesis of polyacrylic acid was carried out in a vapor medium. Then
performed wet sorption of polyethylene polyamine into the derived polyacrylic
acid. Conducted the reaction of polyamine with polyacrylic acid in the liquid
phase at a mass ratio of 0.85: 1.0. Adsorbents cooled to room temperature were
stored in a tightly closed container for testing.

The absorbability of CO, gas into the membrane and recovery of it, i.e.
regeneration, was carried out under laboratory conditions. The synthesized solid
sorbent (membrane) was compared with 30 % solutions of monoethanolamine
(MEA) and methyl diethanolamine (MDEA), which are widely used sorbents on an
industrial scale.

The absorbability, cyclic capacity, and sorption rate of polyacrylate
membrane were investigated at a desorption temperature of 70 ° C, a pressure of
<100 mbar, and an adsorption temperature of 40 ° C, a pressure of 50 mm water
column.
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The synthesized polyacrylic acid-based membranes, 30% monoethanolamine,
and methyl diethanolamine solutions provided the same amount of CO, through
each so that before each cycle the desiccator was ventilated downwards to remove
the remaining CO, gas from the previous experiment, the adsorption rate was
monitored by weighing the membrane containing adsorber's mass at every 15, 30,
45, and 60 min intervals.

The average absorption rate for these sorbents is MEA> PAM> PAM1>
MDEA at 40 ° C, and the desorption rate at 70 °© C is PAM1> MDEA> MEA>
PAM for these sorbents. The adsorption rate in the membranes was high for the
previous 30 minutes and then gradually decreased (see Figure 2).

It is evident that after absorbion / adsorption (40 ° C) for these conditions, the
rich (maximum) loads of MEA, PAM, PAM1, and MDEA on CO, were 49, 29, 27,
and 18 g / kg, respectively. It took an average of 45-60 minutes. After 30 minutes
of regeneration, the CO,-lean (minimum) load of MEA, PAM, PAML1, and MDEA
was found to be 43, 24, 11, and 8 g / kg, respectively. The operating cyclic
capacity of these sorbents corresponded to the sequence of PAM1 (16 mg / g)>
MDEA (10 mg / g)> MEA (6 mg / g)> PAM (5 mg / g). In the test, the cyclic CO,
capturing capacity of PAM1 was rated as the highest, and the results obtained
showed high repeatability. Found that the cyclic capacity increased with the
accumulation of polyamine concentration in the outer shell of PAML1 beads, while
this figure decreased with the PAM - membrane with a deep-impregnated
polyamine.
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Figure 2. Graphical representation of adsorbsion/absorption and
desorption rate data. PAM, PAM - polyacrylate membranes; MEA, MDEA —
30 % solutions of monoethanolamine and methyl diethanolamine.

Carried out works on the production of tertiary copolymers and poly(alkyl
acrylate) additives, organization of energy-saving, and waste-free technologies in
the primary oil refining, establishment of waste-free technology in oil refining
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using acrylic polymers in the fourth chapter of the dissertation
entitled Development of Waste-free Technologies for the Production of Fuels,
Oils, and Primary Oil Refining Technologies Using Polyacrylates.

The process of production of polyacrylate additives consists of two main
stages (see Figure 3): 1) synthesis and purification of high molecular weight
acrylates by transesterification of methyl acrylate with alcohols (butanol and
decanol), 2) compounding the acrylate additives, which was polymerized by
combinational addition of obtained monomers, into liquid petroleum products.

Could be used various other aliphatic alcohols (C,-Cy¢), methyl acrylate,
toluene (solvent), KU-2/8 (catalyst), hydroquinone (stabilizer), 2, 2'-
azobisisobutyronitrile in the production. The main devices of the installation are 1 -
esterification and 12 - polymerization reactors. 3 - separator has a cooling jacket,
which accelerates the layering of the heteroazeotropic mixture (methanol and FEG
60-70).

Moreover, here was proposed scientific development for energy-saving
technology introduction in the primary oil refining and automation of the
calculation of the combustion process in the furnaces used in this process.

vakuum

1,12-mixing  reactors;  2-rectification  column;  3-methanol and
heteroazeotrop forming solvent separation separator; 4-filter; 5-adsorbent
column; 6—-adsorbent regeneration device; 7—centrifugal separator; 8, 8'-monjus;
9—oil column, 11, 11 °, 11~ —dosers; 10-Apparatus for melting; 13-sedimentation
apparatus; 14-tank, 14’-compounding apparatus; 15-rotary film evaporator;
16,16 '16 "—water coolers; 17—centrifugal pump; 18-hose line.

Figure 3. Technological scheme of the incessant working installation for

the production of polyacrylate additives

To use the industrial furnaces, including oil refinery furnaces efficiently, heat
utilization after fuel combustion, and to eliminate environmental damage
introduction of the following three-stage technological additions and changes were
intended:
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a. Optimization of working (regime) conditions;

b. Efficient use of heat output;

c. Waste recycling.

Firstly, here created an information system that calculates the material
balance of the combustion process of the primary technological furnace, where fuel
oil and technologic fuel gases are combusted, at the technologic installation
ELOU-AVT-2/3 of FR. At the same time, using standard methods for determining
the composition of fuels, it was possible determining the amount of nitrogen and
sulfur to predict the toxic anhydrides' amount released during combustion. If the
emissions of toxic and greenhouse gases are higher than the norm (maximum
allowable emissions), the system indicates it (colored red for SO,, brown for NO,
green for NO, see the electronic application or Table 3).
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1-tubular furnace with two combustion chambers with a concave arch; 2—
pipe; 3, 3'-slide valves; 3% 3°-valves, 4—equipment for efficient use of flue gas
heat; 5-smoke extractor; 6-receiver or settling chamber; 7-steam generator; 8-
piston pump; 9-recuperator.

Flow specifications: 1-flue gases; Il-live steam; Ill-exhaust steam+steam
condensate; IV—atmospheric air; V-hot air; VI-Na;PO,; VIl-hydrazine -
hydrate; VIlI-solid and oily sediments; IX-to the chimney, X - to the flue gas
separation section; Xlll-ammonia water.

Figure 4. Principled technological scheme of efficient use of heat from
flue gases

By optimization, here could be achieved increment just until 70.68 % as the

highest efficiency of the furnaces of the primary oil refinery. Technological
additions have to be implemented for a further increment of efficiency. Here are
referred the technological schemes for the process in Figure 4 and Figure 5.
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Material balance of the combustion process in furnaces of Oil Refinery

Table 3

A B c | bp|] E | F |G| H 1 | 3| kK | L M N
Inlet Yield value
No Name kg/h % m*/h % | Ne Name kg/h % m*/h % Fact, PDV,
mg/m mg/m
1 | CoHs 198952 | 2,51 | 148551| 4222 1]|cCO, 743091 | 9,37 | 378301/ 6,02
H,S 10,48 | 0,01 6,90 020 | 2|CH 0,20 | 0,00 0,15 | 0,00 3,18 10,61
2 | CisHg 390,54 | 049 | 609,20| 17,31| 3|SO, 30,30 | 0,04 10,60 0,02- 362,70
CsH11-S-CeH1s 31,08 | 0,04 4 | H,0 5372,36 | 6,77 | 6685,61 | 10,64
N, and other
2CsHsN 79,90 | 0,10 51 58177,56 | 73,34 | 46542,05 | 74,06
in.gases
CsN11OCgH13 28,49 | 0,04 6|0, 8278,09 | 10,44 | 5794,66 | 9,22
3 | Water vapour | 1138,50 | 1,44 | 1416,80 | 40,27 | 7|CO 1,87 | 0,00 1,49 | 0,00 29,70 33,11
4| Air 75653,52 | 95,38 | 58435,83 | 1660,86 NO 30,00 | 0,04 22,40 | 0,04 115,75
NO, 0,52 | 0,00 0,25 | 0,00 5,79
Overall 79322 | 100 3518 100 Overall 79322 | 100| 62840 | 100

PDV
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Here is a closed system close to ideal; in other words, here is only the entry of
raw materials and the output of the finished product, the losses minimized. Here
are utilized a heat recovery utilizer and recuperator to use the heat of emitting flue
gases into the atmosphere at the temperature of 370 °C, to obtain live steam and
hot air for technologic usage, thereby lowering the temperature of the flue gases to
105-115 °C. The developed live steam moves through the serpentine tubes inserted
into the 19/19" - adsorbers heating the membrane to 70 °C, which breaks the
chemical bond formed by the CO, and the membrane, and allows to obtain pure
CO,. Here was selected a temperature swing desorbing mode under vacuum for the
desorption process. The heat of this produced live steam meets the need in the
installation. The flue gases enter the 10 - mixer with ozone. Oxidized gases are
acidic and easily absorbed by the absorbent. The fully oxidized flue gases then
transfer their heat to the water of 11 - economizer (or process deaerator water) for
heating. Acidic oxides are absorbed into the condensate with ammonia, leaving the
devices in a neutral environment that does not degrade, and sent to the stable
fertilizer production unit. Uncondensed flue gases enter the 12 - scrubber, where
washed with ammonia water (pH = 5-10) at a temperature of 40-70 °C.

The unstable salts NH;NO, and (NH,4),SO; are converted into stable fertilizers
NH4NO; and (NH,4),SO,. The principal technological scheme of flue gas separation
is shown in Figure 5.
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5'_smoke exhauster; 8*~vacuum pump; 8'—centrifugal pump; 10-gas mixing
device; 10'-ozonator (or water with potassium permanganate); 11—economizer
(boiler); 12-scrubber; 13-drip eliminator; 14, 14'-compressors; 15—absorption
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column; 16, 16'-water coolers; 17-CaCO; solution preparation and gypsum
production department; 18—absorbent retaining device; 19/19'-adsorber/desorber
containing polyacrylate membrane; 20—compression section.

Flow specifications: I11-exhaust steam + steam condensate; l1-live steam; XI
—circulating water; XII-15-20% ammonia water; Xlll-mineral fertilizer
containing N,O, and partially SO,; XIV—a gas mixture containing CO,, O,, Ny;
XV-to the compression section of carbon dioxide; XVI-a gas mixture containing
91-95% N, and 5-9% O, to the nitrogen gas (inert gas) production unit; XVII-
limestone slurry; XVIII—gypsum.

Figure 5. Schematic technological scheme of flue gas separation

The non-condensed gases are sucked out of the separator through the 13 - drip
eliminator utilizing a 5' - smoke exhauster, and fed to the 14 - compressor, from
there it is directed to the 15 - absorber, or bypassing it directed to 19/19'-
adsorber. In the 15 - absorber, SO, in the flue gases is absorbed using a 30%
limestone solution. As a result, here is launched the production of gypsum - CaSO,
from limestone CaCO;. Smoke gases containing mainly nitrogen - N,, O,, CO,,
H,O, and small amounts (<2 ppm) of other acidic oxides pass through the PAM
layer of the 19/19" -adsorber, where the CO, in the flue gas is trapped. The 19/19" -
adsorber contains PAM and periodically operates combining the 19%/19 - desorber.
For desorption, the internal pressure of the desorber is reduced to <100 mbar s
using an 8%-vacuum pump, and using live steam the inserted pipes into the
desorber’s jacket, and the membrane is heated gradually to 70 °C. The desorbed
CO, cooled using a 16" - aqueous cooler, and sent to 20 - compression section,
then to the intended use, e.g., dry ice, acrylic acid production unit, and other
petrochemical production units. If combusted only desulfurized technological
gases in the furnace mentioned above, gases SO,, N;O, and aerosols will be almost
absent in flue gases; in this case, the scrubber is not supplied with ammonia water,
flue gases enter to the 19/19'- adsorber bypassing 15 - absorber.

CONCLUSION

1. In the process of transesterification to obtain decyl acrylate based on
decanol/butanol and methyl acrylate, using KU-2-8 H as a catalyst at the
temperature of 80-100 °C and atmospheric pressure, in the medium of extra
gasoline of Fergana Refinery that boils between 60 and 70 °C that forms
heteroazeotrope with methanol, here was achieved the reduction of intermediate
reactions and abandoned the steps such as rectification of azeotropic mixture,
washing, and drying available in the existing technologies.

2. The process of derivation of tertiary copolymer based on DA: BA: MA
was studied. In the copolymerization process, AIBN was used as an initiator, 2-
mercaptoethanol as a chain transfer agent, and nephras C 50-170 as a solvent, the
reaction was performed at the atmospheric pressure and the temperature of 80-120
°C. Here copolymerization constants were calculated, the composition of the
copolymerization product of DA: BA: MA was determined using the Alfrey-
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Goldfringer equation, and sequential loading mode of monomers into the reaction
medium was developed.

3. Here was found that copolymers based on decyl acrylate, butyl acrylate,
and methyl acrylate increase their viscosity index from 26 to 50 units when 1%
added to base oils as a viscosity index improving additive in Fergana Refinery
LLC.

4. When the synthesized copolymers were added to GTL diesel fuel 0.1 %
w/w amount, its electrical conductivity rose to 209 units. When combined with
Keroflux6100, another brand depressant in GTL diesel fuel, it reduced the pouring
point from -26 to -30 °C. By adding 0.1 % w/w of the synthesized additive into the
ultralow sulfur-containing BR's EURO-5 diesel fuels, wear diameter was reduced
to 49%, and the viscosity at 40 °C was increased by 0.2 units.

5. Determined that the partially crosslinked polyacrylate membrane based on
polyamine and polyacrylic acid had a higher cyclic capacity to absorb CO, gas
than MEA and MDEA used in practice.

6. The polyacrylate additive has been implemented into industrial production
as an import-substituting local antiwear additive under the brand Shodisan 20. The
expected economic efficiency is going to be 1 224 794 160 soums per year.

7. By optimizing the technological parameters, the maximum efficiency of
technologic furnaces of ELOU-AVT-3 at Fergana Refinery was increased to
70.68%, saving 420,792 tons of fuel (29% liquid and 71% gas) per year and
achieving economic efficiency of 419,459,127 soums per year.
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BBEJEHUE (anHoTamusi Auccepranuu Jokropa ¢puiocodpun (PhD))

Heas wuccaenoBanmus. CoOBEPIICHCTBOBAHUE TEXHOJIOTMHM  TMOJTYYEHUS
MOJIMAKPUJIATOB HAa OCHOBE MECTHOTO CBHIpbS M HMX TNPUMEHEHHE B KadyeCTBE
MPHUCATOK K TOIJIMBaM, CMa304HBIM MaTepuajaM U MeMOpaH Hajisl yJaBIMBaHUSA
rasa CO,.

O0bekT wucciaenoBanms. B kadecTBe 00beKkTa HCCieOBaHUSA BBIOpaH
METHUJIaKpuiIaT, OyTHUIOBBIA CHHUPT, U3EIbHOE TOIJIMBO HAa OCHOBE TEXHOJIOTHH
GTL u rinyOokoi o4yucTkM He(pTH, 0a30BbIe Macja C Pa3IMUYHBIM XUMHUYECKUM
COCTaBOM M OJM3KOM BA3KOCTHIO MPOM3BOJACTBA MECTHBIX IPOU3BOJAUTEIIEH,
HepTsaHOM pacTBopuTenb Hedpac C 50-170 m skctpabeH3mHOBas (Ppakmus ¢
TemmnepaTypoii kunenus 60-70 °C.

Hayunasi HOBU3HA McCJI€I0BAHUS 3aKITI0YAETCS B CICTYIOIIEM:

BIIEpPBBIE  pa3pabOTaHbl  CHOCOOBI  MOJYYEHHs]  aHTUCTAaTHMUECKUX U
OPOTUBOM3HOCHBIX MpPHUCATOK K Ju3enbHbIM TommuBaM ULS Ha ocHoBe
texHonoruit GTL u riybokoi nepepaboTKu HEPTH C yUacTUEM AJIKMIIAKPUIIATOB;

pazpaboTaH MeTOJ TMOJY4YEHMs JelUWIaKpuiaTa U3 METWIaKpuiaTa H
JCIMIIOBOTO CIHPTA MyTeM IepeaTepuduKalny B MPUCYyTCTBUU Katanuzaropa KVY-
218;

pa3paboTaHbl HaumOoJjiee ONTHUMAJbHBIE YCIOBUS MOJYyYEHUS MPUCATOK
(PDBMA u PDBMAT1), conmepkainx TPETUYHBIH COTIOMMEP MOJIN(ICIMIIAKPHIIAT
— c0o — OyTUJIaKpuiIaT — CO - METHJIAKpUIIAT);

BBISIBJICHO, YTO CUHTE3UPOBAaHHBIE TPETHUUHBIE MOJIMMEPHI IPOSIBISIIOT Cl1alble
JeNpPECCUBHBIE CBOWCTBA, HO HMMEIOT CHHEpPruueckuil 3pdext Ha TemmepaTypy
3aCThIBAHUS MPHU UCTIOIH30BAHUH B COYETAHUU C IPYTUMHU JICTIPECCOPAMH,

MpeJioKeHa HOBasi TEXHOJIOTHMUYECKas CXeMa YIIaBIMBaHUS JIBIMOBBIX Ta30B,
BHIOPAChIBAEMBIX B OKPYXKAIOIIYI0 Cpeay MpU CKUTaHUM TOIUIMBAa B TeYax
HedTenepepabOTKH, a TAKXKE MPOU3BOICTBA U3 HUX IIECHHBIX MPOAYKTOB;

pazpabotana uHGOpPMallMOHHAs CHUCTEeMa aBTOMATH3allMM  Ipolecca
C)KMTaHUSl TOIUIMBA C ENbIO MOBBIIIEHUS 3(P(HEKTUBHOCTH JIEHCTBYIOIIUX Meuei
MIEPBUYHOU TepepabOTKH HEDTH W CHIDKCHHUS BBIOPOCOB TOKCHYHBIX Ta30B B
OKPY>KaOIIYIO Cpey MPH TOPEHUH.

BHenpenue pe3yJibTaToB HCCJIEJOBAHUS.

[To pe3ynpTatam pa3pabOTaHHBIX TEXHOJOTHH MOJYyYEHUS MOJMAKPUIATHBIX
NPUCANOK K TOIUIMBY, CMAa304HbIM MarepuasaM " ynaBiauBaromuM CO,
MeMOpaHam:

CTaHapT OpraHU3alK M0 IPUMEHEHHUIO COIMOJIMMEpPa Ha OCHOBE aKpPUJIOBBIX
MOHOMEPOB B KaueCcTBE MPOTUBOM3HOCHOW TMPHUCAJAKH TOPrOBOM  MapKu

SHODISAN 20 namas Qu3eabpHOIO TOIUIMBA BHECEH B TOCYJAPCTBEHHBIM peectTp
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ArentrctBoM «Y3ctangapt» (Ts 29858293-02: 2021). B pe3ynbraTe mosiBUiach
BO3MOXXHOCTh ~ NPOU3BOJUTH  KAYECTBEHHBIE  MECTHBIE  TMPUCATKA IS
umnopro3ametnenust Ha OO0 «Kvalitet Vostok Groupy;

BHEJIpEHA mpucaaka Ha ocHoBe nonuakpuinata Ha OO0 «byxapckuid HII3».
(peructparionnsiii Homep AO «Y30ekHedTeras» ot 12 uromst 2021 1. Ne 28-1-01 /
703). B pe3ynbrare, OOCTUTHYTO YJYYIIEHHE NPOTUBOM3HOCHBIX CBOWCTB
nu3enbHOro TomBa EBPO 3-5 B npoliecce UX AKCILTyaTalty;

OCYIIIECTBJICHA Hay4YHasl pa3paboTKa MO MOBBIMICHUIO Y(H(PEKTUBHOCTH TICUEH
NepBUYHOM nepepaboTKku HePTH 3a cUeT ONTUMU3ALMHK npoiiecca roperus Ha OO0
«®Depranckuit HII3» (peructpanmonnsiii Homep AO «Y30eknedteras» ot 12
utosist 2021 1. Ne 28-1-01 / 703). B pesynbpTaTe noBsimieHus 3PpPEeKTUBHOCTH Meyueit
MEePBUYHON TMepepaboTKu HePTU A0 BO3MOXXHOCTH COKOHOMHTH HSHEPTHIO U
CHU3HUTH BHIOPOCHI BPEIHBIX M MTAPHUKOBBIX Ta30B.

Crpykrypa m o0bem auccepramum. Jluccepranus COCTOUT W3 BBEACHUS,
YEeThIPEX IJ1aB, 3aKII0UCHHUS, CITUCKA UCIIOJIb30BAHHOM JINTEPATYPhI U MPUIIOKEHUS.
O6BeMm auccepranuu coctapiseT 120 crpanuil.
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