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KHUPULI (pancada noxkropu (PhD) nucceprauusicu aHHOTALUSICH)

JAuccepranusi MaB3yCHMHUHI J0J13ap0juru Ba 3apyparu. J[yHéna Kume,
He(dT Ba ra3 CaHOATJIAPUHUHT >KaJlaJl PUBOMKJIAHUIIIM SKOJOTHUK Ba SKCIUTyaTallMOH
Xoccalapy JKaxOoH CTaHJapTiapu Tanaliapura xaBoO Oepa onaauran cudatiu
HeT MaxCyloTJapuHU OJIMIITra OViaraH SXTUEKHUHT OpTUO Oopuimra oymod
kenMokaa. IllyHunr yuyH, HedTHH pekTHUUKaMsUIall HaTHXKAachaa OJIMHTaH
CKUIIFM  MaxCyJOTJapuHH  To3anaml, CcU(aTUHM  sSXIIWiall, [IyHUHTIEK
AKCIUTyaTAllMOH XOCCAJapUHU OUIMPHILJA MPUCATKAIAPHU KYJUIall MyXUM
axamMsTra sra.

ByryHru kyHaa ’KaxoHJa SKOJOTMK TO3a AW3€Nb CKWIFWIAPUHU HILIA0
YUKApUIIAA EKWIFU PECypCIapUHU KEHTAUTHPUII Ba 3KCIUTyaTallMOH XOCCalapHU
AXIIWIIANI OYiin4ya KyHuaard WIMHAA eYUMIIapHU acocialll: EKWIFU (pU3UK-KUMEBUN
XOCCAJIApUHU AXIIWIALI, MPUCATKAIAP OJIUII TEXHOJOTHSICMHU HILIA0 YWKHIL,
nu3enb EKWIFMCH cu(aT Ba MUKIOPUNA KYpcaTrUujIapuHU MaxXalidid Xomarénap
acocula CUHTE3 KWIMHIaH NpHucajgkajgap XucoOura sXIIWjaml, I[pUcaaKanap
CHUHTE3UIa TabCUpP 3TYBUYM OMUJUIAPHM aHUKJIAI, TYpJM XU KOHLEHTpauusia
KYIIMATaH [pHUcaJKalap Ju3elb EKUFUCH KyWH Xapoparid XOCCaJlapyuHU
SXIIAJIAIIATY HaTHKajlapy acoCUa sIHTU TapKUOJIM NpucajKa TypiapuHU UILTa0
YUKW 3apyp.

PecnyOnukamuzna gu3enb EKUIFMIApU MIIa0 YMKAPUII TEXHOJIOTHS-
JApUHU MOJIEPHU3ALINS KUJIUIIL, YIApHU CAHOAT MKKUWJIAMYM XOMalénap, XycycaH
MaxaJuIuidi YMKUHAWIAP acOCHJard JEernpeccop-AUCIeprupiaoBUMd MpHUcaaKaiap
opKaJii cu(art KypcaTruujapHu OUIMPHUILTa KaTTa YbTHO0pP KapaTUIMOK/IA.

V36exncTon Pecry6nukacuny sHaa PUBOXIAHTHPHIN OYitnua XapakaTiap
CTPATETUSACKUIA «IOKOPU TEXHOJOTHUSIIM KailiTa MIUIall TApMOKIAPUHH, JHT aBBAJIO,
MaxaJuiiid XoMam€ pecypciapuHy 4yKyp KaiTa UIuiam acocuaa I0KOpY KyluMya
KUAMaTia Tal€p MaxcyjaoT HIUIad YUKApHUIIHU >KaJajl PUBOKIAHTHPUIIra
KapaTwirad cudar >KUXaTHIaH SHIM OOCKHUYTa YTKa3WIl OpKaJld CaHOATHU sIHaJa
MOJICPHH3AIIMS Ba MBEPCH(MUKALMS KUINI» ' Basudanapy 6enrunad 6epunran. By
Oopaia, MaxaJIMil XOM aménap acocujia 3aMOHABUI SKOJIOTHK Tayadjapra »aBoo
Oepaauran Au3enb CKWIFWIAPU OJMIIA KYJUIAaHWJIAAWraH Kyn QyHKIUSIHA
npucajakaiap OJIMIITra WYHANTUPUITaH WIMUANA TAIKUKOTIAP MyXUM aXaMmHsT Kacoh
ATajIH.

V36exncron Pecny6mmkacu Ipesupentunmar 2017 #iun 7 ¢eBpangaru
[1D-4947-con «2017-2021 Hunnapaa V36ekucTon PecnybOnukacunu
PUBOXJIAHTHUPUIIHUHT ~ OemTa ycTyBOp HyHanmumu  Oyiinuya  Xapakatjiap
cTtparerusicn» Tyrpucugaru, 2019 #wun 1 despangaru [1D-5646-connu
«V36eKuCcTOH Pecriybnukacu  EKWIIFU-DHEPreTHKA TApMOFUHU OOIIKAPHUII
TU3UMUHU ~ TyOJaH  TaKOMWUIAITHPUII  4YOpa-TaaAOupiiapu  TYFPUCHUAANTU
dapmomnapu xamaa 2018 iimn 25 oxtaopmarn [TK—3983-comnu «Y36ekucTon

YWiabexncron Pecrybmukacu Ilpesumentuamur 2017 imn 7 despaniaru [ID-4947-con  “Y36exucTon
Pecny0imkacuny stHa/ia pUBOKIIAHTHPHLI Oyitndya Xapakatiap cTparerusicu Tyrpucuaarn” ®apmonu



PecriyOnukacu KuUME CaHOATHHU JKajall PUBOXKIAHTUPUIL Yopa Tagoupiap
TVrpucuaanru, 2019 itun 24 apryctaarm [1K—4426-connu «J/laBmat Ba XyKaauk
OOlIKapyBU XaMJla MaxXaJUIMid WKpPOUsT XOKMMHUATH OPTaHJIApUHUHT HIILIA0
YUKAPUIIHA ~MaxaJUIMIUIAIITHPUIL Ba CaHOAT TapMOKJIAapuja Koomepanus
ANOKAJIApUHU  KQJAJUTAIITUPUII  SHTM  TU3UMUHU  KOpUM  ATuml  Oyiinya
MachyJIMSATHH sHaJa OLIMPHUIN TyFpucuaa»ru Kapopnapu, UIIyHUHTAEK Ma3Kyp
daonusaTra TErMIUIM OOIIKA MEBEPUN-XYKYKUN XyxoKaTiapAa OelrujiaHra
BazudalapHu amaira omupunaa ymoly AuccepTanus TaAKUKOTH —MyaisH
Japakaa Xu3Mat KHiIaau.

TaagkMKOTHUHT pecny0jHMKa (paH Ba TEXHOJOTHSUIAPH PHBOKJIAHUIIHU-
HHUHT YCTYBOP HyHaJIMULJIapura Mocjauru. MasKyp TaIKMKOT pecmyOnuka dax
Ba TeXHoOJIoOTHsnap puBoxyaHUmMHUHT  VII.  «KuméBnii TexHOJIOTMS Ba
HAHOTEXHOJIOTUS» YCTYBOP WYHAIUIINTAa MyBO(PUK OaxkapHJIiraH.

MyaMMOHHMHI YPraHWJITAHJIUK Aapakacu. /[u3enb EKUIFUCUHU (PUBHK-
KUMEBHM, OKOJOTHMK Ba OSKCIUTyaTallMOH XOCCaJapuHU  SXIIWIAIl  Y4yH
MpUcajKalap OJIUII Ba yJapHU E€KWIFU KyilM XapopaTiy xoccajlapura TabCUPUHU
Yyprauum 6yinya aynéna Kyunaru onumiap: J. Denis, J.S.Manka, K.L. Ziegler,
D.R. Nelson, b.f. Ourmun, 3.A. Cabnuna, A.A. I'ypeeB, A.b. Ueptkos, A.M.
Kymues, P.A. Teprepsn, T.H. MutycoBa, A.M. Jlanwios, C.T. bamikarosa,
B.M.Kanyctun Ba Oomkanap, Mamiakatumuzga sca  b.H.Xamwumos., A.T.
Kamunos, II.M. Caitnaxmeno, C.M. TypoGxonoB, 3.M. Caiinaxmenos, I'.P.
Hapmetosa, M.II. IOnycos, C.A.A6xypaxumos, O.M. Epues, H. Earopos, O.C.
MaxcymoBa, b.A. Myxamenranues, C.®d. ®o3unoB kabu oaumiap Ba OoliKaiap
WIMHI-TaIKUKOT HIIAPUHU 0JIUO OOpHUILTaH.

Ymby onumiiap TOMOHHUJAH He(PT MaxCyJOTIAPUHHUHT (PUIUK-KUMEBHIA
XOCCAJlapuHy, CEKWIFUHUHT TapKUOWra Typiid XWJl KylIMMYanap KUPUTUITaHIA
XOCCAJIApPHUHT Y3TapUIIMHU YpraHUIl Ba IOKOPH CU(DATIN 3aMOHABUI HKOJIOTHK
Tajabmapra >kaBo0 OepyBuUM Au3enb CKWIFWIAPWHUA HNUIA0 4YuKapuin Oyiinda
WIMHI TaIKUKOT unuiapu oiaud Oopwirad. lllynunraek, auzens €KuIFUIapUHU
HKCIUTYaTallMOH XOCCaJapuHU SXIIWJalga MPUCAAKAIAPHUHT TabCHpP ATHII
MEXaHU3MJIApH UILIA0 YUKUITaH.

AMMoO, OUp TypHaru mpucagka OpKaid AW3eb SKWIFUJIAPUHUHT OUp Heda
XOCCAJIapUHU  AXINWIAM  OJIafUTaH Kyn (DYHKIUSUIM TpUCaJKaiap CHHTE3
kuinHMarad. lyHra xypa, auzenb E€KWIFUCHM KOTHILI XapopaTura, (UiIbTpJiail
XapopaTl KyilM uerapacura Ba MOWJIOBYAHJIMK XOcCcCajapura TabCHUp ATYBUU
nou(MET)aKpuaaTiau TpUcCaIKaIap OJUIIl OYinda WIMUN TaJKUKOT HIILIApU
MYyXHUM XUCOOJIaHA N,

Jducceprauusi MAB3yCMHHHI JUCCEPTAIUA 0AaKAPWJITAH OJIMI TabJIUM
MYACCACMHMHI WIMHH-TAAKUKOT MILIAPH pexacu OuIaH OOFIHMKJIUIM.
Juccepranmst TagKUKOTH bByXOpo MyXaHIUCIUK-TEXHOJIOTHSI WHCTUTYTHHUHT
WIMUI-TANKUKOT wunuiapu pexkacuHuar WUT/-12-12 «Maxannuit 4uKaHIuIap
acocugaru xoMamniénapaad HeT Ba HePT MaxCyJlOTIapH YUYH TypFYHIAIITUPYBYU
npUcajJKaiap OJIMII TEXHOJOrusicuHu spatuu» (2012-2014 i) maB3ycuparu
amanuii noinxacu, «Hedrrazmomumep cepBucy MUK Nel4-17 «Maxannuit
UKKHJIaMYM XOMAaII€oaH CYIOK YIJIEBOJOPOATApHU (pakuusgapra aXpaTHIIHU
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(daos MHHOABAIIMOH TEXHOJOTHSCMHH UILIA0 YMKHUII» Ba «Ajbdpa-Omeray MUK
«}Oxopn €F cnupTIapuMHU CHHTE3 KWIMII Ba YyJapHU Moiliapra Jaenpeccop-
JTUCIIEPTUPJIOBUM MpuUcaaka cudaruia Kyaann  MaB3ycuaa TYy3WITaH XYKaauK
napTHOMAasap acocuaa Oakapuiiu.

TagKMKOTHHHT MAaKCAAUd MaxaJUTMi XoMaml€ Mmoiau(MeT)akpuiaTiap Xamia
KyWH MOJIEKYJIalld TOJUATUIIEH acoCUJa AU3ENlb EKWIFWIApU YYyH JENpeccop-
JUCTIEPTUPIIOBYHU MTPUCAAKAIAp OJIMII TEXHOJOTUACUHY UIILIA0 YMKUIIJIaH nOopar.

TagkukoTHUHT Basudaiapu:

«Iypran raz3 KuUME MaxkMyacw» UYUKUHIUCH XHUCOOJIAHTaH Kyilu
MOJICKYJIaJTH TIOJMATHJICHHH caMapaid To3ajall YyCYJIWHH Ba YHU aXpaTuo
OJIMIITHU COAMATAIITUPUIITAH TEXHOJIOTUK CXEMACUHU SPATUIL;

CHHTE3 KWIHHTaH JCNpPecCOop-IAUCIEPrUPIOBYM MPUCAAKAIAP KYIIUJITaH
Jv3eNb EKWIFUCUHUHT (U3UK-KUMEBUN Ba HKCIUTyaTallMOH XOcCcajlapyd JlaBJjiat
CTaHAapTiIapura MyBo(pUK aHUKJIAIIL;

noJyiv(MeT)akpuiatiap acoCHUIaru JETPECCOP-AUCIIEPTUPIOBUN
MPUCAAKAIIADHU  JU3€ib EKWIFUCU KYWM XapopaTiud XOCCaCUra TabCUPUHU
YpraHulll Ba MaTeMaTUK MOJICIIMHU TY3HILI,

noyiv(MeT)akpuiaaT —acocujaa JAeNpeccop-AUCIEPrUPIOBYM  IMpHUCATKaIap
CUHTE3 KUJIUII Ba yJIApHU JU3€lb EKUIFUIIapUTa KyJUlall TEXHOJIOTHUSICHHU HIILIA0
YUKHILL,

Ha3apuili Ba OJKCIPUMEHTAT TAAKUKOTIAp HATWXKACUAA YETAAH HMIIOPT
KWIMHAETraH TpUCcaJKaap YpHUHU OOCYBUM, MaXaJJIMWA MOJIUMEpP YUKUHAWIAP
acoculia Iu3ellb EKWIFWIAPUHU KyWd XapopaTiu, MOWJIOBUYAHJIMK XOCCaJlapuHU
SAXIITUJIOBYM TIPUCAIKAIAP OJIUII TEXHOJIOTUIACUHU UIILTA0 YUKHIIL.

TagkukoTHUHr o0bekTH. “IlIypran raz xkmmé€ wMaxmyacn® MUX
ukkmwiamun  xomamécu ~ KMIID,  “Hapomiazor” MUK  maxcynotiapu
MeTuiameTakpuiat, @aprona Ba byxopo HeQTHM KaiiTa UILIall 3aBOJjIapyu AU3EITh
EKWIFUCU Ba YHra KYJUIAHWUJIAQAWTaH JENPeCcCOpP-AUCIEPTUPIOBUN TPUCATKAIAD
HaMyHaJIapy XUCOOIaHaIH.

TagKMKOTHUHI mNpeaMeTH MaxajUlMd XOMallé pecypciapu acocuaa
JENPeCcCop-AUCTICPTUPIOBYH TIPUCAAKATIAP OJUII TEXHOJOTUSCUHU UILIA0 YUKHUIIT
Ba JU3€EJb EKWIFUCUHUHT KyWH XapOopaTiid XOCCajlapyura TAabCUPUHU aHUKJIALIaH
nbopar.

TagKUKOTHUHT ycyJuiapu. 3aMoHaBuil (u3MKaBUM, KUMEBUM, (UBUK-
kumépnil (MK, I'CX, TIMP Ba X.Kk.) TaxJiuj ycyJjapu Xamja OJIMHTaH Taxpuba
MabJIYMOTJIADUHU CTAaTUCTUK KaWTa MWIUIAIIHUHT MAaTEeMaTUK YCyJUIapuIaH
dbolnananuaraH.

TagKUKOTHUHT MJIMHUI SIHTUJIMIH KyHuaaruiapaad uoopar:

«II'KM» Kyitn MoJieKyJanu MOJUATHICH CYIOK YMKWHIUCUHU (DpaKIMOH
Ba KUMEBUN TapKUOU aHUKJIAHTaH,

IOKOpH AJKWJIMETaKpUIaTiIap CUHTE3 KWJIWHUO, yJIapHUAHT
TOMOTIOJIMMEPJIAHUTIINTA TYPJIM OMUJUIAP TabCUPU Ba MOHOMEpPJIApHU (PaouiiK
napaxacu JIMA—IIMA—OMA 6¥iinda SKaHJIWTH aHUKJIAHTaH,



OCH3THA30ATHOHIIIMETAKPWIAT Ba CTEPWIMETAKpUIIAT acoCHIa ACTpeccop-
JUCIIETUPIOBYM MPUCATKA XOCCATAPHA HAMOEH KUJIaJAUTraH COMOJIMMEPIIAP CUHTE3
KWJINHTaH;

NOJIMMETAKPWIATIA ~ NPUCAAKAIAPDHUHT  HU3€Ib  CKWIFUCH  KOTHUII
xapopatunu (-40 °C raua), ¢punprpiain xapopatu Kyin yerapacunu (-20 °C raua)
KaMaWTUPUILIN aHUKJIaHTaH;

Iu3eNb EKWIFUCHHUHT KyHM XapopaTr XOCCAJIapUHU [aBjiaT CTaHIApTH
Tajgabiapu mapaxkacuaa SXIIIANAard Kymiaaurad npucaaka Mukaopu (0,1 %)
Xam/ia JOMKaJaHUIII X0JaTUra TabCUp 3TMaraH xoJjaT/aa KOTHUII XapopaTtunu -12 °C
naH -24 °C rada, punsTpiam Kyiu xapopat derapacuau -/ °C mgan -18 °C raua
TYIIUPUIIN aHUKJIAHTaH;

WIK MapoTtaba MaxaUldid XoMami€nap MoJMMETakpuwiatiap Ba KyHu
MOJIEKYJIaIM TIOJMATWICH COMOJIMMEPJIapu acocujia Ju3elb CEKWIFUCH YUYyH
JETPECCOP-IUCIEPTUPIOBYM Ba  MOIJIOBYUM  XOCCAJIM  TPUCAAKATIAP  OJIUII
TEXHOJIOTUK CXEMAaCH UIIa0 YUKUIITaH.

TagKUKOTHHHT aMaJIMii HATHXKAJIapH KyHuaaruiapaad noopar:

IU3€eNb EKUIFWIAPY YUYYH MaxXaJUIMid MKKWJIAaM4d XOMall€, SbHU TO3aJIaHTaH
KyHU MOJIEKYJIaIH MOJUATIWICH Ba MOJM(MET)aKpuaaTiap acocuia JAenpeccop-
JTUCTIEPTUPIIOBYUHU MTPUCAKAIAp OJIUII TEXHOJIOTUSACH NIILUTA0 YMKUJITaH;

CUHTE3 KWJIMHTaH JEIPEeCcOop-AUCIEPTUPIOBYN NPUCAAKA KYIIUITaH AU3EIIb
EKWJIFUCUHUHT Ky XapopaTiii Xoccallapura TabCUPH aHUKJIaHTaH;

MKKWJIaMYd XOMaIlénap acocuja OJIMHTaH JIepeccop-aucieprupiioBun
npucagkanap 0,1 % gan BHKWU3 13-kypunmacuaa wumnad yukapuiaérran
Tu3enb EKUIFUCUTa KyNmuranga KoTuin Xapopatuau -12 °C man -24 °C rada
nacaitupuid, 0,5 % kymumnranaa -45 °C rava rymupuiu (byxopo HeTHM KaliTa
unutam 3aBoau 08.08.2019 Ba 10.07.2020 #iun panonaTHOMajdapu acocua)
AHUKJIAH]IH.

TagKuKOT  HATHKAJAPUHHUHT  MINOHWIMJIMIH.  V3IaHUNUIapHUHT
3aMOHaBUI yciiy0 Ba BocHTalapAad ¢oigalianral XoJijga YTKa3WITaHIUTH,
JENPeccop-AUCIEPTUPIOBYN TPUCAIKATIAp KYIIWITaH JW3elb EKUIFHIAPUHUHT
cudar KypcaTruwiapu JaBiaT CTaHAApTIApU acocuaa (GU3NK-KUMEBUN TaxJIHII
KWIMHTAHJINTH, TaXpuOanap HaTIKajJapura MaTeMaTHK MOJACIUIAIITUPHUIN YCYIH
OwiaH WNUIOB OepwiIraHiury, OaXapwiraH TaaKUKOTIAp acoCuja CHUHTE3
KWIMHTaH  JIeTIpeccop-AUCIEPrUpJIOBUM  Tpucagkaiap PecnyOiaukamusmaru
HeTHM KalTa WIUIAIl 3aBOJJIapWjia MKOOWM CHHOB HATWXKaJIapy OJIMHTAHJIWUTH
OmJIaH U30XJIAaHAIH.

TagKuKOT HATHKAJAPUHUHT WIMMHA Ba aMaJuil axaMusATH. TaJKuKoT
HaTWKAJAPUHUA UIMUM axaMUSITH KV (QYHKIUSIN JIeIpeccop-auCeprupiioBUH,
MOMJIOBYM MPUCAAKATIAP CHUHTE3 KWIMHTAHJIWIU, OJIMHUII TEXHOJOTHUSCH HIILIA0
YUKWITAHJIATH, XaMmJa JAu3eidb CKWIFUCUHUHT (U3UK-KUMEBUN, TEXHOJIOTUK
KypcaTruujiapu JaBiaT CTaHAApTH Tanabiapu mapaxkacuaa aHHWKJIAHTAHIUTH
Owian OenruIaHaIn.

TagKUKOT HaTWXXKAJTAPUHUHT aMalldi axaMHSATA MaxaUlMd HUKKAJIAMYHU
XoMarénap acocuaa MpUcaaKagap OJIUII OpKalu EKWIFM ydyH capd xapaxkar-
JApHUHT KaMaWuImura, wnoiad YdKWIraH TMpUcaJKaiap [u3ellb EKUJIFUCHUTA
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KYJUTAaHWITaHAa KypWIMAJIAPUHUHT XU3MaT MyJJIaTUHU 2-4 OapaBap OpTHUIIINTA,
EKWIIFUTa KyHuiran TamabjiapHu TYJIMK Oakapuinra MMKOH Oepanau. by 3KoJ0rTuK,
HHEPreTUK, UKTUCOAUN Xamjaa Oolka capdiapHU TEXaJIUIIUra ojud Kelamu.

TagKuKOT HATHKAJTAPUMHHUHI KOPUH KWIMHUIIM. WMinua® yukwirax
JIeNpeccop-AUCIIePrupiIOBYM TMpUCAAKATApHU Kyiulam Oyiinda onub Oopuiran
TaJIKUKOT HaTH)KaJlapu acOCUA!

CUHTE3 KWIMHraH TmoJu(MEeT)akpuiariu Jenpeccop-AUCIeprupiIoBUH
npucaakanap «byxopo HepTHM Kaiita wunulam 3aBoanm» MUXKpa nuzens
EKUIIFUCUHYU KOTHUII Ba (PYUIBTPIAHUIT XOCCATAPUHU SIXIIUJIAINIA KOPUM ITHIITAaH
(“V3beknedrras” AX 2020 dmnm 15  Hosbpmarm  03-17-5/99-com
MablIyMOTHOMacH). Hatmxkana, nu3enb EKWIFWIApPU yYyH YeT dJJIaH BalioOTa
xucoOura onaud KeJNTUPWIAJUraH JAeNpeccop-AUCIEPTUPIOBYMA pHUCaJKaTapHU
MaxaJuIMiiapura aaMalTUpyIl UIMKOHUHU OepraH;

MaxaJiuid  XxoMmaménap —acocuja MIUad  YMKApWITaH — Jemnpeccop-
qucnieprupioBun npucankainap «byxopo HedtHu Kaitta uniam 3aBoam» MUYXKna
unuiad yukapuira >xxopuid dtuiran («byxopo HeTHM KalTa HWIIUIAIl 3aBOJIM»
MUWKuuuar 2020 #wun 27 HosOpmarm 37-37/4225-coH  MabIyMOTHOMACH).
Hatmxana, nuzenp EKWIFWIApU Y4YyH 4YeT OJJaH BalioTa xucobura oynd
KEJIITHPWIIAJIUTAaH JIENPECCOP-AUCIIEPTUPIIOBUH MPUCATKAIAPHA MaxaJuIuiliapura
AIMAIITUPUII ~ XaMJla  MaxCyJIOT TaHHApXWHU  MMACAUTUPUO, HUKTHUCOAUM
caMapaJIoOpJIMKHU SXITUIaIl UMKOHUHHU OepraH.

TagKuKOT HATHKAJTAPUHUHT anpodaumsicu. Tagkukot HaTvkamapu 11 ta
pecriyosiika Ba 12 Ta Xxanmkapo MUKECAA WIMHUN-aMaiMi  aH)XXyMaHIapujaa
MYXOKaMaJIaH YTKa3WJITaH.

TagKuKOT HATHKAJAPUHUHT IbJOH KWIMHranauru. Jluccepramus
MaB3ycu Oyinya >xamu 32 Ta WIMUH MO 4YON OTWIraH, IIyjaapaad, 1 Ta
moHorpadus, Y30ekucron PecryGmukacu Onmit aTTecTanys KOMHCCHSCHHUHT
dancadba noxropu (PhD) muccepranmsuiapu acocuii WIMHI HaTH)KaJIApUHU YOI
ATUIITA TaBCHUS ATWITaH WIMHM Hampiapaa 8§ Ta Makoja, *KywmulaJaH, 5 Tacu
pecnyOiuKka Ba 3 TaCH XOPYIKUM KypHAJUIap/ia HaIIp STUJITaH.

JuccepTanMsiHUHT TY3WJIHIIMA Ba XaxkMmu: Jluccepramusi TapkuOu KUpHIII,
4 ta 600, ymymuii xynocanap, oianaHwirad agabuériap pynxaTu Ba UjaoBaigap
138 Gernan ubopar. JucceprauustHuHr Kupuil, 4 Ta 000 Ba yMyMuil xynocanap
xaxmu 111 OeTHH TalIKWI dTaIu.

JIMCCEPTAIIUSIHUHT ACOCU MA3MYHH

Kupum kucMuga VTKazwiraH TaAKMKOTHUHT J0J3apOJiMrd Ba 3apyparu
acocllaHraH, TAJAKUKOTHUHT pecnyOiuka ¢aH Ba TEXHOJOTUSJIAPU PHUBOXKJIIA-
HUIIMHA YCTYBOp WYHAJIWIIJIAPUTa MOCIUTH, MYaMMOHHUHI YPraHWITAHIIAK
Japakacu, JAHMcCepTalys MaB3yCHUHMHI TaJKUKOT OaXapuiraH OJIMA TabliuM
MYaCCaCUHUHT WIMHHA-TQAKUKOT WMUUIAPH pekacu OuiaaH OOFJIMKIWTH, TaJAKUKOT-
HUHT Makcaju Ba Baszudanapu, oOBEKT Ba MPEIAMETH, TAAKUKOTHUHT YCyIIapu
TaBcU(IaHTaH, TAJAKUKOTHUHT WIMMH SHTWINTH Ba aMaluid HaTwxanapu OaéH
KUJIMHTaH, OJIMHTaH HATWKATAPHUHT UJIMHUHN Ba aMajuil axaMusaTu ouud Oepuiira,
TAIKUKOT HATWKAJIAPUHU KOPUM KWJIVMHMINM, HAIP STWITAH WIMMH HIUIAp Ba
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JUCCePTAIHs TY3WINIIN Ba XQKMU OYHNYa TETUIILIN MabJIyMOTIap KeITUPHUITaH.

HucceprauussHuHT «/Au3esqb EKWIFWIApH Y4YYyH JeNpeccop-Aucneprup-
JOBYM  mNpUHcaakagap» J1e0 HOMJIAaHTaH OupuHYM  00oOuma,  JU3ENb
CKUNFUIIAPUHUHT TypJlap, Yyjapra KYHWiIral JaBiarT cTaHAapiiapH, JIEMpeccop
npucaakaizap TYFpUCHIA YMYMUA MabiIyMoOT, JAu3€Nlb EKWIFUCUHU MAacT
Xapoparaaru Ba MOMJIOBUAHJIMK  XYCYCHUSITUHU SXIITUJIAL, KanTa
TepUPUKALMSIIAIl aCOCH/Ia OJMHAAUTaH JAenpeccop Mpucajakaiap, 4eT 37 Ba
MaxaJuTiid UIMUN anabuétiap Oylinya yMyMHui MabIyMOTIIap acoCha AeTpeccop-
JTUCTIEPTUPJIOBUN TIPHUCAIKAIAPHU OJUHUINM, (PU3UK-MEXaHUK Xoccalapu Ba
YJIApHUHT AW3elb CKUIFWIapra TabCUp STUII MEXaHW3MJIapura ouj agadbuétTiap
KUECUM Tax W1 KAJTMHTaH.

HuccepranustHuHT  «/lempeccop-aucneprupjoBYd NMPHUCAAKAIAP YYYH
XOMAIIEHM TaxJAWJ KWIHII Ba TAAKHUKOT YCY/JUIapuHM Oearwjamn» e0
HOMJIAHT@H WKKHHYM 000uaa, JacTabKu peareHTJIap Ba YJIapHU TO3aJall,
TaxpubanapHu  Oaxapuil  ycIyOMETH, TeTepoXaiKaid  OUpPUKMaJIapHUHT
TUAPOKCUMETHIICHXOCHIIAJITAPHU CUHTE3 KWIHII YCIyOuéTr, ankui(MeT)akpuiaT-
JApUHU CUHTE3 KWIWIL, KaWTa »>Tepudukanusianm peakiusICUHU Oa)kapHiil
ycyOuéru, auzenb EKWIFUCUHMHT KyHH  XapopaTJard XOocCajJapyuHH aHUKJIalll
ycyjulapu, (QUIbTpJall XapopaTd KyWH 4YerapacMHU aHUKJIAll YCYJd, TU3ellb
CKUJIFUCH HaMyHaCHMHU MOWJAII XYCYCUSITUHU VpPraHWIll, MPUCAAKATU IU3EITh
EKWIFUIapHU Talépiai yciayOiapura OaruIIaHTaH.

JucceprauMsIHUHT «/lenpeccop-aucneprupaoB4u npucaaxkajgap
CHHTE3Ura TYPJIM OMMJUIADHUHI TabCHUPW» €0 HOMJIAHTaH Y4YMHYM Oo0una,
KyHU MOJIEKYJalK MOJMATHIEHHU aXpaTUIl Ba TO3AJALIHU camapalld yCyJllapH,
GU3UK—KUMEBUI TaBCU(H, IOKOpU aJKWI(MET)akpuiaTiap CHHTE3H, YJapHU
OpraHuK SPUTYBUUJIAD MYXUTHA TOMOIMOJMMEPIAHUIIN Ba yHTa TypJid OMUJLIAP
TabCUPH, TOJIU(MET)aKpUiIaT aCOCUIAry MPUCATKATAPHU JU3€Nb EKUIFUCH KyWd
Xapopatiii Xoccacura TabCUPUHU MAaTeMaTUK MOJIEIUIAIITUPUII KEITUPUIIIHN.

KMIID omum yuyn “IIypran raz kumé maxxmyacu’ HMKKWJIAMYM XOMAIIE-
cugan Qorigananwiau. Ky Mosexkynaau MOJMATHICHHUHT YpTadya MOJIEKYJSp
maccacu 1000 — 5000 r/monsb (800-3000 r/mMoub) Opanuruaa SKaHINTH aHUKJIAHIH,
KMIIDparu »Ttun rypyxu MuUkigopu 3 maprarada oprtrad, xap 100 ta yriaepon
aTomura 4-8 Ta OUPIUKHU TalIKI Kuiaaau. Mkkmraman xomamé Tapkuouaaru (10
Ta HAMyHa) LUKJIOATKAHJIAPHUHT Xoccaapu |-kaaBanga KeATUPUIIN.

1- sxaaBag
KMIID nan axpaTud OJIMHIaH MUKJI0AJIKAHJIAPHUHT X0CCAJIAPH
Xoccacu Hamynanap JE KO E
1 2,7-10 3 4 5 6 005-10 ananor
Xoccacu
Tamku Capuk €xu TYK Capuk panriu
KYpUHUIIN | >KUTap paHriu THUHUK CYIOKITUK CYIOKJIUK
CYIOKJIUK
Buwnry, r/cm® 0,795 0,770 | 0,740 | 0,760 | 0,770 | 0,780 0,818
Tox 138 120 120 120 120 120 250
Tox. 280 160 130 140 150 160 360
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Nkxunamum xomamé Tapkuoumaa KMIID nan tamkapu Typiau SpUTyBUMIIap
apanammMacuiaH TapkuO TomraH cywok ¢aza (dpakuus) xam maBxkya. Cyrok
bpakuusiiapHd TapKUOWMHU aHUKJIAIIAAa XPOMAaTO-MacC-CIEKTPOCKONMUS — yCYJIU
Kyutanuiagu. OJnuHraH HaTwkajgapliaH KYpUHUO TypuOIuKH, SPUTYBUWIAP
apajammMacud TYpJd OpraHuK OupUKManapJadH TapkuO TomraH OYaub, ymap
opacuja OYTHJIIMKIOTEKCAaHHUHT MHKIopU (6,62 %) SHr karra Kuiimarra ora.
KoMronenTnapuuar OyHJal KaTTa MHUKIOpJa OYIWIIM, yJIapHU TO3a XOJiJa
aXpaTHO OJIMIIIIA XaM HKTHCOIMI XaM 3KOJIOTHK Makcaara MmyBopukaup (1-pacm).

M/Z: 10"

‘-i,G BI'H:[].[]{}UIOI'CKCEII[
3.5
3,0

El}"l'il LIHEITOMSRCAH
25
2.0 Hzo-newtan
| ?5 H=-TIEHTan

'.I[CI{EI][DI'[

1.0 [ | 4“' H-I'CHCEH |
| [ f |
DEJS | }"1_}1 lIL_LJJ'\/L{ ,_/1. s '.'Il IL,h':t-\ﬁ"-'iw"LJl.u,,,-h_._ﬁ,r-._aillk__ ".".rlll‘ J(

1,00 2,00 3,00 400 500 600 7,00 800 900 1
Car1aHHL BAKTH, MHH
1-pacm. [TomuaTHIIEH MIILIA0 YMKAPUII MKKWJIAMYHY XOM-AIIECH CYIOK (PpaKIUsIHI
XPOMAaTO-MacCC-CEKTPOCKONHUSICH

2-KaaBaJI
HoaudTH/IeH HIIa0 YMKApPUII CYIOK (paKkumMscu TApKUOH
No Homnaaumm Caknam BakTH, Ry, MUH. Muxnopu , %
1 2,4-muMeTuirekcan 0,79 1,60
2 2-Oxren 0,82 3,63
3 H30-tieHTan 0,88 6,14
4 STUHWIIUKIOreKCaH 0,92 2,98
5 2,3-ITUMETHIOKTaH 0,96 2,10
6 1-nexen 1,04 3,56
7 1-3THi-2,3- TUMETHIILUKIIOTEKCaH 1,07 1,77
8 uc-3-1eKeH 1,10 2,24
9 OYTHIIIIHKIIOT€KCaH 1,18 6,62
10 1-MeTUIPONMMIIIIUKIIOOKTaH 1,24 1,12
11 3-MeTmi-4-yHaekeH 1,36 1,12
12 JOJIEKaH 1,49 1,55
13 (2-MeTHIOYTHI)-IIMKIIOTICHTAaH 1,82 1,61
14 (3-MeTHIITIEHTHIT)-ITUKIIOT€KCaH 1,86 1,33
15 H-TIEHTaH 2,13 473
16 H-TeKCaH 3,91 4.40
17 2-IeKaHOH 4,83 6,72
18 3-yHJIEKaHOH 5,61 0,44
19 1-teTpanexeH 6,14 0,91
20 STHIIUKIOTEKCAH 6,88 0,69
21 1-sxocaHon 6,94 0,73
22 TPUJCKaH 7,51 0,37
23 1-okTazexen 7,85 1,63
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CyroKk  (pakiusHy To3adalll aMmaira OMWUPWIAN. ByHUHT yuyyH OupuHYH
oocknyaa neHTpudyranam ycyiauaa (20 gak. Ba 3000 aiin/nak) KaTTUK (pakius
axkpaTtu6 onuuau. TYIUK TO3anam yuyyH yHU sHa dunsTpiaanaau. [llynmait kummo,
“lIypran ra3 KUME MakMyacw  HKKWwiamMud xomamécugan KMIID

neHTpudyraigam, KypuUTHUII  Ba CYIOK (QpakuusiIapyuHu peKTH(PUKALMSIIAIT
*KapaCHJIApUHU TEXHOJOTUK MPUHIUIHAAI TEXHOJOTUK CXEMach HIUIA0 YUKUIIN

(2-pacm). llentpudyramam Ba comald ycyjulapaa TO3aJalllHUHT MakKOyi

peXUMIIapy aHUKJIaHIU.
120-160°C 5
paxins 'i !’

6

KMIIS

|\"|‘||||||II||1||

(hpaxims

240-280°C
(ppaxuus DIS

2-pacm. KMIID unentpudyraiam, KypuTuil Ba CyIOK (pakuusIapuHu
pekTHUKANUAIAI KapaéHIAPUHHU TEXHOJOTMK cxeMacH: 1,2—nmkionnap, 3—
pekTuduKamoH KonoHHa, 4—punetp, 5,9,11,13—xaBonu coayrruunap, 6,10,12,14—cysnu
coByTruuiap, 7,8—aednermaropiuap, 15,16,17,18—iurrudnap

Tozanmanran cymoK (Qpakius >SpUTYBYU KEATUPWITaH (PU3UK—KUMEBHMA
taBcupHOManiapu Oyiimua Hedpac C; 130/210 pycymiuu SpuUTyBYM TEXHUK
TaBcU(pHOMAJIApUTa MOC KEJUIIN aHUKJIAH]IH.

Oxopu  ankum(meT)akpwiariap  OpraHdK — SPUTYBUMIIAD  MYXUTHAA
FOMOTOJIUMEPJIAHUIIIA Ba YHra TypJid OMWIJIAP TabCUPH, MOHOMEPJAPHUHT
OpraHuK  HPUTYBUWJIAp  DJpUTMAJapAard  KOBaJeHT  OyiMaraH  ¥3apo
TabCUPJIAITUIIUIAPH, YIIAPHUHT TY3WUJIUIIN, KOHIIEHTpALUICH Ba OOIIKa OMUILIapra
OOFNIUKJIUTY YpraHuiaau, Oy peakiusiiapaa KOHIEHTpaIuoH ddekTiapau kypuo
YUKUIIT OUp KaTop XOoJulapjia peareHTIap acCOIUAIMICH, YJIAPHUHT PEaKIMOH
KOOMJIMSTUTAa TAbCUPUHU OaxoJiallra UMKOH Oepaju.

Acocuit  kypcatknd cudaThga TOMOMOJUMEPJAHUIIHUHT  OONUIaHFUY
kenarupuiaran te3aurd Wo/[M]o (l-Tenrmama) TaHIaHIW, YHUHT KHAMATIIApH
MOHOMEp OOIIJIaHFUY KOHIICHTPAIMACUHUA Y3rapTUpuO TypuO Ba HMHHUIIHATOP
KOHIICHTpAIMSICH Yy3rapMac OyiraHma, UIYHUHTACK, >KapaéHHUHT OOIIIaHFUY
HIaPOUTIIAPU/IA AHUKJTAHIU:

Wo/[M]o = kp(Ru/ko)1/2 Q)

Tenrnamagan KypuHUO TYPUOIUKH, paIuKaT TOMOTOJIMMEPIAHHUIII KapaéHU
Y4yH WHULUMHAPJAIIHM y3rapMac TeE3IUIMAa Ba YCUII XaMJa  y3WIHII
KOHCTaHTaJapUHUHT Y3rapMac y3apo HucOatiapuaa, OOLUIaHFUY TE3IUKIAPHUHT
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KEeNTUPWITaH KUHMAaTJIapd MOHOMEPJIAPHUHT OOIUIAaHFWY KOHIICHTpAIlMsUIapura
OOFIMK OVIMAaCIUTH Kepak.

MonoMep OONUIaHFUY KOHIICHTpAIMsUIapH KHHUMATIApPUHUHT, JPUTYBUU
oenszon myxuruga 60 °C xapopatma romomnosnmmMepiianum Ttesmurura Wo/[M]o
TABCUPU YPraHWIIW. AJNKWI 3aHXKUPUHUHT Y3YHIUTH Xap XWil Oynran
aKpuJIMeTakpwiIaTaapHuHT  gactinadbku  0,5-1,0 Moib/lT  KOHIGHTpamusiapua
Wo/[M]o xmiimaTiaapu skyda kam ¢apk Kwiaad. Mg omub OopraH caiuH
qu3uKiura skuH Ooynran Wo/[M]o HUHT ommmm Ky3aTtwiaad, 1y OwIaH Oupra
Wy/[M]o HuHT 0pTHO Gopuin mapaxkacu nmaypui (JIMA) Ba creapun (CMA) yuyH
3HT 10KopH, osiews1 (OMA) ciupTiapu pagukany Xoauaa 3ca y aHua rnacasiiau.

5 20r 0.3
) 5
20r a = P S
= g :, 0.2 e P
7 N - — 4 // e X
s P - P P
S 15T / = 0.1 Gl )
. / = (/i
- -
A A = 1,0 - 0.0 , ) i
1.0 F L
' .. —® 0 2 4 (
S
S *
A 0.5
0.5 PN 5 ¢ -
3 ~ ) 7
‘-/’. _-5.2.&;??_' < R
rf.-- . - —.
0.0 L ! ' L L ) 0,0 4 L L . - !
0 1 2 3 4 5 6 0 1 2 3 4 5 6
[M Jo. Mone/n [M]o, Moan/n

3-pacm. MonomepJiap donianFuy koHuenTpauusicu ([M]o, M0J1/71) HHHT GeH30/1/1a
ANKWIAKpWJIATaAap (a) Ba aTKuIMeTakpuiaatiaap (0) romonoauMepJIaHMIIHHAHT
keaTupuiarad resauru (Wo/[M]o, cHra tabcupu: 1-I1A, 2-CA, 3-JIA, 4-0OA, 5-1IMA, 6-
CMA, 7-JIMA, 8-OMA
Xynau IIyHIad ankuia pajvkaid MeTakpuia MoHomepsiap yuyH Wo/[M]o
KuMMaTiapu My omrasga Ba iKWl TypyxJa yIJIEpOJ AaTOMJIAPUHUHT COHH
y3rapraijga kam y3rapaad. AMMo 3-pacMaaH KYypUHHO TypuOIUKH, MOHOMEP
KOHIICHTpAIUsl OUIMPWITaHaa TE3UKHUHT OUp 03 YCHUINM Ky3aTWiaau, 11y OusiaH
Oupra MoHOMepiapHU (aouMk Oyinya Kyldugaru KaTopra >KOWIAIITHPHUII
MyMmkuH: JIMA —IIMA—OMA. Illynu TabKujIam Kepakky, OyHra yXiai sKuH
KUHAMaT/Iap OJIIUH AJIKWIMETAKpWIaTIapHU Maccalia MOJHUMEPJIAHUIIN YUYYH XaM
ofiuHran. Maccana mnonumepnaraiaa okKopu ankuwi(mer)akpunatiap C=C
OOFJIApHUHT METaKpUJI XOCHUJIAJIapy XOJIUJIa PagrKaal TOMOMOJIUMEPIAHUIIHN YUyH
“HOoKyNaii” Ba Xamjaa “Kylai’ akpwl XOCHWIaJaph OPUEHTAIUSIN OapKapop
TapTUOJIAHTaH MOHOMEP aCCOIMATIAPUHY MIAKIIAHTUP/IH.

25T i35
3 | 12
- 4 / 4-pacm. KuneMaTHK KOBYIIKOKJIMKHUHT
i P (v, mm%/c) IMA(1), CMA(2), IMAQ3),
2 T / ' OMA(4) napHHHT 0€H30/11aTH IPUTMAJIAPH
E YUYYH MOHOMEPJIAP KOHUEHTPAIUACUTA
2 /‘?" ([M],mo04/01) Ooraukauru. Xapopar 20 °C.
I+ o 2 34
0 L i L. L i

4
[M], moas/n
13



Tozananran cyrok (paxmus Tapkuoumaa KMIID konauknapu mapxyzn. Tk
TO3aJall Y4yH YHU siHa GUIbTpIaHaIu.

+ 2 13 Iz L & T [ e 5 I+ 15
CH; = CHCOOCHyCH, CHCHyCH; CHCH; CHoCH CHCHL CH,

I 2 3 CaDs + 5 o612 I3I4 15
I e I —
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& 7 xre 1r Iz
] 1 1

|

.-'I-l“l"'l'x____.ll'-'-.fl' . . Jllk

302 300 298 395 294 393
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S5-pacm. CsDg na nonenniakpuIaTHUHT SIMPL3C CIIEKTPH
(vonuenTpanusicu 80 % mac., 2.8 moJ1/71)

by nHatmwxkamapgan Oup HeuTa XyJocanap KenuO uumkagu. bupuHumiax,
MOHOMEpP KOHIIEHTpJiaHraH sputManapaa (20 % mac.man 99 % wmac.raua) ankax
(dparMeHTIIapy CHEKTpiapuia KyTOJM SPUTYBUMJIApAA ajKaH >SpUTMalapuiaH
aJIKaHJlap TE3 AaCCOUMANIAHAIWIAaH apeHiapJard JSpUTMAJIapura  yTrasHja
Ky3aTWIaJuraHd y3rapuiiiapra yxiami y3rapuiuiap coaup OViiam.

Xo3upru Bakraa caHoatna ankun  rypyxym Cg—Cyo  monmankui-
METaKpuiaTiap JAu3elb EKWIFWIApU YYyH JUCIEPLUSIIOBYM IpUCAIKaIap
cudaruga KeHr KyuiaHuaMokna. uzen €éxwirunapura KyvunaérraH Ttanabnap
omuimy Tyhaimm EKWIFUHUHT KEHT XapopaT oOpalufuaa, aHOMall TEPMUK
IapouT/iIapJa Ba IOKOPHM MEXaHWK OKJIamMaiap/a y30K Oapkapop HIILIANTHH
TabMUHJIOBYH MPUCATKATIAPHH UIILIA0 YUKHII 1013ap0 XucoOIaHa u.

3-kanBania OCH3THA30JITHOHWIMETUIMETAKpUIaT Ba CTUPUIIMETaKpUiaT
COMOJIMMEPIIAL IAPOUTUHU Y3rapTUPUO TypHIll WYIH OUJIaH TYpJId MOJEKYISIp —
Maccajau TaBCU(DIU COMOIMMEPIIADHUHT HAMYHAJIApH OJIUH/IH.

3 —KaaBaJ
OJIMHIraH NOJIMMEP HAMYHAJIAPUHUHI CHHTE3 HIAPOUTJIAPH Ba TaBcudiapu
Ne MonomMmepiiap Jlactmabku  monomep- | [1], % | Komsepens, % | My-107
JIAPHUHT ¥3apo HUCOATH MOJI.

1 CMA - 2,0 99,6 154
2 CMA - 1,25 99,4 160
3 CMA - 1,0 99,0 206
4 CMA - 0,4 96,7 375
5 | BTTMMA - CMA 50:50 2,5 99,4 131
6 | FTTMMA - CMA 50:50 14 99,5 138
7 | BTTMMA — CMA 50:50 1,0 93,0 167
8 | BTTMMA — CMA 50:50 1,0 98,4 183
9 | FTTMMA — CMA 50:50 0,6 97,7 199
10 | BTTMMA - CMA 50:50 0,4 85,3 262
11 | FTTMMA — CMA 5,0:95 1,0 97,8 166
12 | BTTMMA — CMA 15:85 1,0 98,4 181
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Homu(mer)akpuiariiap acocugaru Aenpeccop-AucneprupjaoBYn
NpHUCaAKAJAPHH H3eJb éKWIFHUCH KYHH XapopaT/jM X0CCacura TabCHPHHH
MaTeMaTHK  MOAe/UIAIITHPHUIL.  MabIyMKH, XKapa8HHH  MaTEMaTHK
MOJICJUTAIITHPHII JKy/Aa KYTI caBoJuIapra »)aBoO TOMHINTa UMKOH Oepanu. Kymuaua
JKapaéHJlapHU YpraHulll yjaapHU TaxpubOaaa cuHad Kypuill OviIad oaud Ooprutaiu.
byTyH sxapa€HHM OOomMAaH OXHMpHUTada TaXpUOaBUU KUHMATIAPUHH OJIMII XKyJa
Mypakka0, IIyHUHT Y9yH TaxXpuOa MabIyM KuHMaTIapaaruHa YTKa3uiau Ba yiap
acocujia MaTeMaTUK MOJIEIUIAp TY3UIIIH.

Huzen pmrHc + A mprcansa
KORTICHTRAITIA, Yo

0,2 04 06 0,8 1 1,2

Jazen Exparden HTIWA pHeaiga

=

KOHTIEHTparHs, %

t : : 0 05 1 15
.I;"I -m (] -.1[:
= 20 y=33, 75353 778x- 19,753 T y =-20,511x- 24,189
3" . RE - 08508 g 0 R =0,9459
2, L = s
<30 o = -3 o
e .,
) LT — — | A0
i
-50 -L0
) )
Jzen exicEncH + MMA nprcania Msen epoEcn + TIMMA mprcamia
o KOHOSIITPAL, % 0 KOATIEATPATTL, T4
[ ] [
= [ 02 04 06 08 1 12 ] 02 04 06 08 1 1,2
ey | <10 10
o y=78A102 63,01 7x- 28,971 » & i.,
e, -20 . . -
= = 0,85062 E o0 v = 38,0382 - 64,935 - A,A0R1
7 . & # - 0,9801
3| a0 g ) i ;
Wi |- S
0 o ool s N IR B
...................... o
50 -0
c) B)

6-pacm. Ilpucanxanap 6yiinua Taxpuba HyKTajlapu Ba yiapra Moc perpeccust
TeHIJIaMaJ1apH, leTepMuHanus kodpduuunentiapu: a-/IE sa MA, 6-J1E Ba [IMA, c-/IE Ba
MMA, B-IIE Ba IIMMA.

4-)xanBanga OHHI KWYUMK KBaJpaTiap YyCYJIUMHU Kyiuad, perpeccus

TEHrjJaMajapu Ba Oy perpeccus TeHrjamMajgapu cudatuau OaxoJaiuran
KaTTaJIMKJIAp aHUKJIaH]IH.

4- xkanBaJ
Perpeccus TeHrjiamajiapu Ba 0y perpeccusi TeHrjiamajgaapu cugaruum
0axoJIaliINTraH KATTAJIMKJIAP

IIpn- Anmnpoxkcumanus | Jerepmunanusa |F Fakt
cajKa Perpeccus Tenrmamacu XaTOJINTH ko3 huneHTH
a |y=33,758x*—53,278x— 19,753 3,74 0,9508 28,26
6 |[v=—20541x— 24,189 1,36 0,9959 363,6
¢ |y=78812x"—63,917x— 28,991 1,27 0,9962 392,49
B |y =38,938x% — 64,935x — 8,8081 4,15 0,9801 73,13
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Herepmunanus KodpQGUIUMEHTHHUHT XaMm Oapya Bapuantinapaa 0,9 nan
KaTTAJIUTH XaM perpeccus TeHrIaMaJlapuHUHT Oamopar KUIHIIra SPOKJIH SKaHUHU
kypcatagu. @umepHudr xanangarn kuiimatTuau EXCELpa = FPACIIOBP
(0,05;1;5) xabu xkugupamMu3 Ba 6,61 Kuiimatura ora Oynamus. bBapua

npucankanapiaara Fegp; Kuiimatiapu Oy coniaH karra Oynranu cababnu Ou3

aHUKJIaraH perpeccus TeHrjaaMajiapu Taxpuoa HaTHKajdapura 3uj] dMac dKaH.

[lynnait kunuO, TomuiraH ymiO0y perpeccusi TEHrjamajapuiaH Taxpuoa
YTKa3ujaMaraH KOHIIEHTpalusuIapjia KOTHIN XapopaTHHU aHUKJAIIga Ba Iy
HyHaIUIaarn WIMMN u3nanuniapaa GhoigamaHuIm.

JuccepranussHuHT «/[M3eb EéKMJIFWJIapu y4yH noJu(MeT)akpujariiap
acocua Jenpeccop-IucrneprupjaoBYd NMPUCAAKAJIAPHHA OJUII TEXHOJOTHUSACH)
ne0 HOMJIaHTaH TYPTUHYM O00uja au3en EKWIFUCH YUYyH KYJUIAHWIQJAUTaH
MpUcaKaIap OJIUII TEXHOJIOTHUSICH UIILTA0 YUKUIIIN.

[TonmankunmerakpuaaT acocujiaru Jerpeccop-AuCIeprupaIoBIN
MPUCAIKACUHU HIILJIA0 YUKAPUII TEXHOJOTMK CXEMacu /-pacMia KEeITUPHUITaH.
TexHOoJIOTHK KapaéH acoCaH UKKUTA OOCKUYa 010 OOpuIIain.

Hactna® »stepudukarop | ra [OKOpH cCHOUpTIap, METAaKpui KHUCIIOTAa,
UHTUOUTOp (TUIPOXMHOH), Karanuzatop (cynbdar kuciorta €Exkd  OEH30I
cyJb(OKHCIIOTA) Ba 3PUTYBUYH TOIYOJ COJMHAAU. DTepuduKaTop 7,5 1 CUFUMIIU
apaAlITHPHLI peakTopH 0ym6, aitmanumuiap corr 1400 MuH" HE TALIKHI STaIH.

Berzona nepokcia ;.).p'!DB.""
6

MeTakpun
KHCOTa IDUTYBIH o hypusar

pun] - Rz =

r‘-sS' o 3 '5/
Byi 2 E'_"/

Cyve H

Cosyx ampar.

DPHTYRUH

Cys

: -
| o
2 L

7-pacm. Ilosm(MeT)akpuIaT/IM JeNpeccop-AMCHePrupIoBYM  NPHUCAAKA OJIHII
TeXHOJIOTUK cxeMacu:1l — srepucdukarop, 2 — Heirpanuzarop, 3, 13 — coByTruy — axxparruy, 4 —
cemaparop, 5 — gosarop, 6, 9 — apanamtupruy, 7 — noamMmepusaTop, 8 — uykrtuprud, 10 —
buneTp, 11— OyFnarrud, 12— Tail€p MaxcyloT yu4yH CUFUM, 13 — COBYTTHY-aXpaTryd.

ApanammMa WYKH adJaHMajgap OpKamW CyB OyFu OwiaH KU3AUPUIIAIH.
OrepuduKanus peakiroH apajaliMaHd JOMMUHN apalalliTUPTraH Xojaa atMmocdepa
O6ocumunia Ku3aupub amanra ommpuinanu. Xapopar 98-102 °C ra erranma peakius
xKapaéHuga Xocui Oynran cyB OyFu JpuTyBUM OyFu OwiaH Oupraivkia
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a3e0TPOIIM apajaliMa KypUHUIIUAA STePUPUKATOPHUHT IOKOPH KHUCMHUIAH
YUKApUINO, KOHJEHCATOP - COBYTTMY OpKaIM YTKa3WJIMO, a)xpaTKUyja CyBHU
SPUTYBUMAAH  axparumra  wobopunagu. CyB  axpaTru4yJad  dpUTYBYH
sTepudUKaTOpPra KaTapwiaJu, CyB 3Ca COBYTHII YYyH WHFTAYra WUFUIIAIIU.
OrepuduKaIysIan Japaxacu axpaind YMKKaH CYBHHHT MUKJOpHUra Ba 3dupusar
KHCJIOTa COHMIa Kapald Hazopar KWIWHaau. YWKUM JacTiabKu KOMIIOHEHTJIapra
HucOaran 89-92 % wuu Tamkuia 3TaaM. Xocud OViaéTraH — aJKWUJIMETHIIMETaK-
puiatiap — MUKIOPWHH OIIMPHIN Ba JacTIa0KU KOMIIOHCHTIApD MUKIOpH
KaMaWTUPHIL y4YyH peakTopjaru xapopar cuute3 oxupuaa 120-150 °C raua
omupwiaad. Ddupnam ydyH Kyldall IMapOWTHU SPATHIT MaKcaauaa METaKpHUII
KHCJIOTAa: COUPTJIap MOJIb HUCOAaTh 3:1 Ba peakuus AAaBOMUIUIMTMHUA Kamuaa y4
COaTHU TalIKWI 3Taau. bynna peakius yukumu 94,5 % ra tenr 6ynau.

Kyiin Monekynanu TMOJUATUIEH Ba MOJU(MET)aKpuiaTiap acocujia
JeNpepCccop-aUCIIEpTUPIOBUM TPUCAIKAIAp OJMIAA JacTiaad Kylu MOJEeKyJaiu
MOJMATHWICHHH To3aj1ad FOBUIN MakKcaJuaa MEXaHHK apaJlalTuprawid 1
kypmimana 10 % Na,CO; sputma Ouiian apanamTupuiIaim.

MeTtaxpun Kuciaora lF Hunuuarop
~AHHIIHA

KMITD 1 DpuryBun

-t

4

KMI1 h . Na:CO;s

},- ,nl/V
v ‘h“s

8
8-pacm. Kyiin MoJjieKkyJ1a/im moJM3THIIEH Ba MOJH(MeT)aKpHIaTIap acoCH/a Jienpepccop-
AUCIIEPIrUupJaOBYHA IPHUCAAKA OJTHII TEXHOJOIHK cxemacH:1-To3amnal YUYYH MCXaHHK
apanamtupruy; 2—puisTp; 3,6-Hacocnap 4 — MEXaHHK apajalliTupruy; 5 —peakrop, 7 —
HUHXXCKTOPJIN apaJlalliTUPIruy, 8 — curumM.

Xocui Oynran apanamma Guiabtpaa 2 1a GuibTpiianuO, CyBlIaH aXKpaTHIIA]IH.
FOBUO TO3a/laHraH KYyKYHCMMOH KyWH MOJICKYJQJIM TOJUATUIIEH  MEXaHHK
apanamtuprawin 5 peakropaa yraepon (IV)-xmopun sputyBurcHaa apaiamTupud
xapaéH onub Oopwranu. Kyiin monexymanu mnonwdTwieHHUHT yriaepon (IV)-
XJIOPUATH 3PUTMACU HAacoc 4 €paamMuia MEXaHUK apalalliTUPTUYWIN S5 KypuiiMara
xangammO, KyWH MOJIGKYJAdu TOJMUAITHICHHU MOJIMMETAKPUIIAT ~ OWIIaH
peaKkIMsSICHHN TAabMHHJIANI MaKcaauaa HWHHUIHATOp cudaTuia KyJlaHuIaéTraH
JTAK Ounan apanamiTupuiam.
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Nuummatopan Kyilu MOJEKYJadu TMOJUATUIEH SPUTMACH HWHXKEKTOPIU
apanamTuprud 6 na cyiabgaT KUCIOTa WIITUPOKHUIA OJAMHAAH MOJMMETaKpUiaT
OwraH apamamTupuinb, peakTop 7 ra y3aTwiaad. XOcCwi OyiaraH apanaiima
peaktop 7 na 5 coat gaBomua 60-80 °C xapopatia apajgaimTHPUIAIN.

Peaktop 7 na Kyl MOJICKYJIAJIM TOJUAITUICHHUHT METHJIMETaKpujaT OusiaH
naiBaHj comoymMmepu Xocwin Oymamu. [laiiBaHj comosMMeEpu — peakius
MaxcynoTiapu OuiaH Oupra GuiasTp 8 na (QuiabTpIaHTaHWAAH CYHT, KypUTHII
mkadu 9 ma Kyputwiaan. Jluzens EKUIFAIAPU YIYH JEMPECCOP-TUCTIEPTUPIOBUN
npucajgka XyCycusiTUra sra OynaraH ymoOy nailBaHa COMOJUMEpPU KypUTHITad
curuM 10 ga durunaauy.

5-kanBanma ymOy TEXHOJIOTHSUIAp acOCHia OJMHTAaH MpHUcaAKaiap Tu3el
EKWJIFUCUTA TYpJIM XWJI KOHIEHTpauusuiapja KYIuino JIOWKaJIaHUII, KOTUII Ba
GUIBTpIAHUII XapopaTIapyUHU SXITUIaraHUHU aHUKJTaIHK.

5-kanBau
Maxa/uiuii ukkuiam4iu xoM aménap KMIID Ba nmosmMerakpuiatiap
aCOCH/IA CMHTE3 KUJIMHIaH JeNpeccop — AUCIEPTrUPIOBYH NMPUCATKATAPHUHT
Au3eJIb EKMJIFUCH X0CCATIAPUTa TAbCUPH

Ne o
= S =R® © | s |E9 |=
= 3 = o - | SO |5 | EY
Z o= g = g = 8 = = O
s = g E = s © = = 8 " .
= 5 = 5 = 58 |§£| 88 | §4
) = o g S = s = P S =
= = ) =z © = I
< =y ’E = = s = E %‘ 8 =
= = = 3 S © g ~
1 JE - -5 -9 - -6 -
2 ) 0,1 -5 -25 -16 -9 -3
JE+ IIMA+ KMIID 0,5 -4 -40 -31 -18 -12
1 -4 -39 -30 -20 -13
3 ) 0.1 -4 -27 -18 -8 -2
IE +TIMA 0.5 -4 -34 -25 -19 -13
COTIOJIUMEP 1 -4 -45 -36 -19 -13
4 0.1 -4 -35 -26 -18 -12
JE +MMA 0.5 -5 -42 -33 -19 -13
comojguMep 1 -4 -14 -5 -19 -13

Juzenb EKHIIFMcUra MeTakpuiiaT Ba Ky MOJICKYJIQJIM TIOJIMATUIICH acOCUIaru
npucajgkajad KYyIIWIraHaa MakcuMall Kotuil XapopatuHu -40 °C rava, COBYK
¢unprpnanuiny -20 °C rava, Au3ens EKWIFUCHUTA MOTU(MET)aKpHUIaT COMOJIUMEpPU
KYIITWITaHa MaKCUMall KOTHIIl XapopaTtunu -45 °C rada, COBYK (DHIIbTpIaHUIIHHA -
19 °C raua, qu3en EKUIFUCH Ba METHUIIMETAKPUIIAT COMOJIMMED MPHUCAIKATAPUHUHT
0,5 % nm »spurmMacuma MakcuMan KoTuiml xapopatu -42 °C rada, COBYK
¢unpTpnanumau -19 °C rauva, ausens EKUIFUCH Ba TOJUMETHUIMETAKPUIATIN
comoiauMep TpHucaakazap Makcuman kKoTum XapopatuHu -30 °C rada, COBYK
¢bunbrpraanumH -19 °C rava TymmpuIra SpUmm.

Maxaumii  MKKWJIaMud — 4YUKAHAWIap acocuga oyuHran KMIID  Ba

oM (MeT)aKpuiIaTiau mpucaakanap Kymuiaran ausen ékuwirucu 9K0O-K-1 0,100-40
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OKIT 02 5130 wmapkanmu ExKwiFura Kyduiran Tanabnap acocuaa TYIIHMK
xoccanapunu ypragauk. llynaan kenud 4ukkaH xonjaa 6-xanBanga KeITUPUIITaH

HaTKaJiap OJIMHAU.

6-:xanBaa

KMIID Ba nosu(MeT)akpWiIaT/iu NPHCAIKAIAP Ky IWJITAH Au3es] EKWIFHCH

JIa00paTOpHUs TAXJIWJI HATHKAJIA

pU Ba c(aTHHN HA30pAT KHJIUII

Hopwma yayn 3MJI
Kypcarruu Homun Hasopar mapka OKO-K-1 0.1% npricania
ycynu 0,100-40 IIpucaaxacus .
OKIT 02 5130 | nuzen KUIFUCH KyHIHIran
JT3eN EKUITFUCH
1.Ileran conu, kamuaa ASTM D 4737 46 52,7 52,6
2.3uunury , kr/m 3, kyn smac: 20 °C T'OCT 3900 860 824,5 824,5
3.®pakInoH TapKuo:
xapoparna 50 % xaigam, °C, Ky smac I'OCT 2177 280 260 261
. o 360 348 348
xapopatna 95 % xaitnam, °C, kyn amac
4.CyB TapkuOn T'OCT 2477 Magxyn smac Magxyn smac Masxyn smac
E(.;I)ymmpnam KylHH XapopaT derapacw,| EN 116 15 7 18
6.Uon conn, 100 r ékmrruaa, r, kym smMac | [OCT 2070 5 0,5 0,54
7. 10 % xonmukaa Kok Xakmu, kym amac | ASTM D 4530 0,20 0,01 0,01
8.Kyn muknopu, % (Mmac.yi.), Ky amac T'OCT 1461 0,01 0,003 0,0032
O.OnTHHTYTYpTHHHT Macca Yy, Y%,
KyI aMac, Ekuruaa: 1 Typu 0,100
2 Typu I'OCT 19121 0,050
3 Typu 0,035 0,019 0,02
10.OJ1T1/10Hryrvyann OmpukmMa  Macca ASTM D 3227 0,01 0,0004 0,002
yymum, %, Ky omac
11. 20 °C na KI/IZHeMaTI/IK KOBYIIKOKJIHK, rOCT 33 38 37
MM/c, opacuaa 1,8-5,0
12. Muc rmiacTHHKacHIa CUHAIIT ASTM D 130 I cundpra Oapnom Gepam Gapaom Gepau
Oapaom 6epaau
13. CyBna spuiinuran Kuciiotra Ba UIIKOP FOCT 6307 Magxyn smac Magxyn smac Magxyn amac
TapKUON
14. 20 °C ma KMHEMATHK KOBYIIKOKJFK,
MMZ/C, opacuna TOCT 33 1,8-5,0 3,8 3,7
15.3" KI/ICJ‘IOTaHI:IJ'II/IK, mg, KOH 100 TOCT 5985 5 0.3 0,33
CM°EKmFuaa, Ky dMac
16. VT omum HYKTacH, ENHuK THUTJIena)
aHuKIaHaau, °C, KaM dMac: FOCT 6356
- ra3 TypOMHAIAPH Ba TEIJIOBO3 Ba
66 53
KeMa Tu3euiapu YIyH 40
L7, Yaywmnit nrocnamau - (MEXaBHHK 1o 6370 0,0024 0,002 0,0021
Bappadanap), Mr/kr (%), Ky sMac
10, g ovons smmernen - poct sy
K Jia MT, Ky 40 9 9
19. Kot xapopatu, °C, 10KopH dMac I'OCT 20287 -25 -12 —24
20. Xwupanmanum xapoparu, °C, roxopy FOCT 5066 5 6 6

pMac

Hatwxanan mabnymku, 0,1 % npucagka kymwiran au3einb EKUJIFUHUHT
AKCIUTYTallMOH Xoccanapu TynuK temupuiaragaa 9KO-K-1 0,100-40 OKIT 02 5130
MapKaiu au3eib EKWIFUCH JaBjaT CTaHJapTiiapura cajOuil TabCUp STMaiiu.
Kotum xapoparunu —12 °C gan —24 °C raua, punstpnanum xapopartunu —/ °C

naH —18 °C raya Tymupu6d EKMIFUHUHAT Oy XOCCAIApUHU AXIIUIIANIH.

19



JleMak, CUHTE3 KWJIMHTaH JENpeccop-AUCHEPTUPIOBYM MPUCATKA KOTHII
xapopatuau 'OCT 20287, dunsrpianui xapopatuau EN 116 ctangapnapuraya
SXITAIIA]TH.

[ynaait kuinO, MOAMMETAKPUIIAT ACOCHIarU MPUCATKaIap UIUIa0 YUKUITaH
TEXHOJIOTUSICUHY KOPUN KWIMILJAH OJMHAJAUTaH UKTUCOIUN camapa vuiura 437
MJTH. CYMHU TalIKWJI 3Ta]IH.

XVYJIOCA

1. Kyl MoJieKysanyu NONMATWICHHH QXPATHUII Ba TO3AJAIIHU CaMapayd
ycymiapu  aHukiIaHau. [lomudTuneH ummad YUKapuil MKKAJIAMYd XOMAalléch
CYIOK (paknusicuan (U3NK—KAMEBUN TaBCU(PH XpOMATO-MAaCC-CIIEKTPOCKOIHS
yCyJua aHUKJIAHIH.

2. WMmnma® d4ukapuil UKKAJAM4Yd  XOMaIllécu KyHH  MOJEKyJaiu
NOJIMATUIIEHHUHT CYIOK (DpaKLMUIAPUHU PEKTU(UKALMSIIALI TEXHOJIOTUK CXEMacH
TaBcusl OTWIAUM. Maxalmi UKKWIAM4M XOM  am€ KyHd  MOJIEKYJallu
MOJIMATUJIICHHUHT  CYIOK  (ppakmusiapuHu  Typiaud — coxajapja  camapaiu
KYJUIAHUJIUIIU KEJITUPUIIIN.

3. HOxopu ankwi(Mer)akpuiaTiap OpraHUK SPUTYBUMIAD MYXUTHIA
FOMOINOJMMEPJIAHUILIA Ba yHra Typiud OMWJIAP TabCUPU  YpraHWIIU.
[TonuankunMerakpuiatiap TapKUOW Ba TY3WIWIIM aHUKJIAHIA, MOHOMEpJIApHU
daommuk  OYimMya Kydugaru Katopra okoWnamTvpum — MymkuH:  JIMA
—IIMA—OMA.

4. DeH3THa30NTHOHWIMETAKPUIIAT Ba CTEPUIMETAKPWIAT COMOJHAMED-
JAPUHUHT EKWIFWM KOBYIIKOKIMrura tabcupu ypranwian. BTTMMA-CMA
COMOJIMMEPJIAP MOJICKYJISIP MacCaCHMHMHI KWYMK Oynran xoimapugaa [ICMA
kypcarruuiapura Hucoatan KW Ba MexaHMK JecTpyKuusra 6apKapopiiMru IKOpU
KMiimMaTiiapra  3ra OyiraH a3oT-, OJNTHUHTYTYpPT CakJiaraH JUCIEepTrUpIIOBYU
MpUCaJKaIap OJHII YCYJIH TaBCUS STHIIJIU.

5. TlonuMmerakpunaTin TPUCAIKAIAPHUHT AW3ETh EKWIFUCH XOccallapura
TabCUPHU YpraHwian. J{uszenp EKMIIFUCUra METUIIMETAKPWIAT Ba KyHH MOJIEKYJIAJIN
MOJIMATUJIEH acOCUIAru MpHUCaAKajaH Kymuiaranaa Kotuin xapopatuHu —40 °C
rava, ¢uiabTpiaaHumn xapopatu Kyhu uverapacuHu —20 °C raga kamMauTUPHIN
OnJIaH M30XJIAaHAIH.

6. Kyiin Mosexkynanu TOMMATHICH Ba METHJIMETAKPWIAT acoCHa
Jenpeccop-AUCIePrupIOBYM IPUCAIKa OJMII TPUHIMINAI TEXHOJOTHMK CXEMacu
taBcusl 3TWiau. OnuHrad npucaakainap byxopo HedTHM KailTa uiuiam 3aBoju
muzen  E€kwirucuHuHr 0,01 % 5m spuTmacu  Tali€pnald  TEKIIMPUITaH[a,
JIOMKAJIaHUIII XOJIaTUTa TabCUP dTMAaraH XojaTiaa KoTuil XxapopatuHu —12 °C nan
—24 °C rava, punbTpianuil Kyiu xapopatunu (coByk ¢uibrpaa) —/ °C nan —18
°C rava Tymupuiy OuiaaH u3oxjaaHau. Ju3enb EKWIFUCMHUHT XOCcajlapy JaBJiaT
CTaHAapTH Tajabiapura TYJIHK >kaBoO Oepau.

7. [Tonu(mer)akpunatiap acocua JENpeccop-IUCIEPTUPIOBYN
NpUCaTKaJapHA OJIMII TEXHOJOTHMK CXeMacH TaBCHUs OSTWIIU. Ddupiam y4dyH
KyJail IIapouT: METWIMETAKPUIAT : COUpTIap Mok HucOatu 3:1 Ba xapopat 80-
100 °C, peakuus JaBOMHMINTHHYA 3 coaT OYIIMIIN OWIaH M30XJIaH/IH.
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HAYYHBINA COBET PhD.03/30.12.2019.T.101.01 IO
MPUCYXKJIEHUIO YYEHBIX CTENNEHEN ITPU BYXAPCKOM
NHXEHEPHO-TEXHOJOI'MYECKOM UHCTUTYTE

BYXAPCKWH UH)KEHEPHO-TEXHOJIOTHYECKUMA HHCTUTYT

AXMEJOBA O30JA BAXPOHOBHA

PA3PABOTKA TEXHOJIOI'MM ITOJIYYEHUSA AENTPECCOPHO-
JAUCHEPI'UPYIOIIUX TPUCAJOK K IU3EJIBHBIM TOIIVIMBAM HA
OCHOBE NIOJIM(MET)AKPHUJIATOB

02.00.08 — Xumusi 1 TexHoJiorusi He()TH U ra3a

ABTOPE®EPAT JUCCEPTAIIUU JOKTOPA ®NJITO0OCOPUH (PhD) ITO
TEXHUYECKUM HAYKAM

Byxapa — 2020
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Tema auccepranuu aoxkropa ¢puiaocopun (PhD) 3aperucrpupoBana Boicuieil aTrecTalinoHHOM
xomuccueii npu Kaounere MunuctpoB Pecny6uku Y3oekucran 3a Homepom B2020.4.PhD/T629.

JloKTOpCKast AuCCcepTaIys BBITOIHEHA B byXapckoM MHKEHEPHO-TEXHOJIOTHIECKOM HHCTHTYTE.

ABTopedepar nuccepTaliy Ha TpexX s3bIKax (Y30eKCKOM, PyCCKOM, aHTJIMHCKOM (pe3toMe) pa3MelneH
Ha BeO-cTpanuie Hayunoro cosera (Www.bmti.uz) u [Toprane MudopmanmonHo-00pa3oBaTenbHON CeTH
«Ziyonet» (Www.ziyonet.uz).

Hayunblii pykoBoauTe/ib: ®o3unoB Cagpuaaun DaiizyiaeBud
JOKTOP TEXHUYECKUX HayK, mpodeccop

OdpuunaabHbie ONMOHEHTHI: HxpomoB AGayBaxo0
JIOKTOp TEXHHYECKUX HayK, mpodeccop

Caiinaxmenos lammupanuxys;xa MyxTopoBud
JIOKTOP TEXHUYECKUX HAYK,

Benymas opranusanus: HaBouHckuii rocy1apcTBeHHbIN TOPHBIN
MHCTUTYT

Bammra guccepramuu cocroutest 22.12. 2020 rona B 9° wacos na 3acemannn Hayunoro coseta mo
npucyxjaeHuo  yu€neix cremenerd  PhD.03/30.12.2019.T.101.01 npu bByxapckoM WHXEHEPHO-
texHonormaeckoMm uHCTHTyTE. (Anmpec: 200100, r. byxapa, yn. K.Myprasaesa, 15). Temn.: (+99895) 604-
44-70, paxc: (+99865) 223-78-84, e-mail: bmti_info@edu.uz).

C nmuccepramyield MOXXHO O3HAaKOMHThCS B HMHQpopManmoHHO-pecypcHOM NeHTpe Byxapckoro
MH)KEHEPHO-TEXHOJIOTHYECKOr0 HHCTUTYTA (3apeructpuposano 3a Ne 30), (Axpec: 200100, r. byxapa, yi.
K.Myprasaesa, 15. Tein.: (+99895) 604-44-70, daxc: (+99865) 223-78-84, e-mail: bmti_info@edu.uz).

Astopedepar auccepranuu pazocian 09.12.2020 rona.
(peectp mpotokona paccsuiku Ne3 ot 14.11.2020 roxa).

H.P.Bapakaes

palle . mTM., upodeccop
HA.HA.MexmoHOB
Cexperaps HayuHoro cogera ro
NPUCYAKIACHHIO YYCHBIX CTENEHEH, K.T.H., AOLEHT

/ .M. Xogxues
Tlpecenarens HayyHOro CEMHHAPA TIPH
Hay4yHOM COBETE 110 NPUCYKICHHIO yIenhiX
creneHei, K.T.H., IOIEHT


http://www.bmti.uz/
http://www.ziyonet.uz/
mailto:bmti_info@edu.uz
mailto:bmti_info@edu.uz

BBEJAEHMUE (annotamusi nuccepranuu (PhD) nokropa ¢usocodun)

AKTYaJlbHOCTH M BOCTPE0OBAHHOCTH TeMbI AucceprauMu. bypHoe
pa3BUTHE XMMHUYECKOH M HEPTEra3oBON MPOMBILUIEHHOCTH B MHpE NPHUBOJUT K
YBEJIIMYEHUIO CIpPOCa Ha KadeCTBEHHbIE HEPTENPOAYKTHI, OSKOJOTHYECKHE U
HKCIUTyaTal[MOHHbIE CBOMCTBA KOTOPBIX JIOJKHBI COOTBETCTBOBATH TPEOOBAHUSIM
MHUPOBBIX CTAaHJIApPTOB. B CBA3M ¢ 4YeM, NPUMEHEHHE IPHUCAZOK IIPU OYHUCTKE,
YIYYIIEHWM KayecTBa, a TaKKe TIOBBIIIECHUU OKCIUIyaTallMOHHBIX CBOMCTB
TOTUTUBHBIX MPOAYKTOB, MOJYYCHHBIX B pe3ysbTaTe peKTudukanuu HedTH, UMeeT
OUYEHb BAXKHOE, aKyTAJIIbHOE 3HAUCHHUE.

Ha cerognsamHuii AeHb HEOOXOAMMO OOOCHOBAaTh CIIEAYIOIIME HAy4YHBIE
pemieHust g pacliupeHuss OObEMa TOIUIMBHBIX PECYpCOB W YIYUIICHUS
AKCIUTyaTAllMOHHBIX ~CBOWCTB TMpU HIPOU3BOJACTBE IKOJOTMYECKHM UYHUCTOIO
JIM3EJIbHOTO TOIUIMBA: Pa3pabOTKa TEXHOJIOTMH TOJYyYEeHHs IMPUCAIOK, BIUSIOMIMX
Ha yJoydlleHHe (U3MKO-XMMHYECKHUX CBOMCTB TOIUIMBA, YJIYYIIEHHE KauecTBa U
KOJIMYECTBA AU3EIbHOIO TOIUIMBA 33 CYET IPUCATIOK, CHHTE3UPOBAHHBIX HA OCHOBE
MECTHOIO CBIpbS, BBISIBICHHE (PaKTOPOB, HEOOXOAMMa pa3paboTKa HOBBIX BHUJIOB
IIPUCAJOK HAa OCHOBE pE3yJbTaTOB YIIYUIICHHS HU3KOTEMIIEPATYPHBIX CBOWCTB
JU3€IbHOrO TOIIMBA C 100aBJIEHUEM IPUCATOK B PA3IUUYHBIX KOHLIEHTPALIUAX.

B wHameit crtpaHe Oosplloe BHUMAaHME YACNSAETCS MOJAECPHU3ALUU
TEXHOJIOTHUH TPOU3BOJCTBA JAM3EIBHOIO TOIUIMBA, MOBBIIIEHUIO €r0 KadecTBa 3a
CUET HCIOJb30BAHUS MPOMBIIIJIEHHOTO BTOPUYHOTO ChIPbA, B YaCTHOCTH
JENPECCOPHO-TUCTIEPTUPYIONIMX MPHUCAJIOK HAa OCHOBE MECTHBIX OTX0/0B. B
Crpaterun neWcTBUil Mo JanbHeimemy pa3BuTuio PecrnyOnuku Y30ekucTan
yKazaHbl3aJaul IO  «JajJbHEWINEeHd MOJAEpHU3ALMU U  JUBepcUUKanuu
IIPOMBIIIUIEHHOCTH Yepe3 Mepexo]l Ha KaYeCTBEHHO HOBBIM YPOBEHb, HAIIEJIICHHBII
Ha OBICTPOE pa3BUTHE BHICOKOTEXHOJIOTMUHBIX NEepepadaThIBAIOLIMX TPOU3BOICTB,
OCOOEHHO TPOMU3BOACTBA TOTOBOM TMPOIYKIIUA C BBICOKOW J0OABIEHHOM
CTOMMOCTBIO HAa OCHOBE IUTyGOKOI mepepaGOTKM MECTHOTO ChIphbsi» . B cBs3H ¢
3TUM OOJIbLIIOE 3HAYEHUE HMEIOT HAay4YHbIE HCCIIEJJOBAHMS, HAIPABJICHHBIE Ha
MOJlyYeHHE MHOTO(QYHKIIMOHAJIBHBIX MPUCATOK HAa OCHOBE MECTHOTO CBIPbS,
UCIIOJIB3YEMBIX  NPU  NPOU3BOJCTBE  JAM3EIbHBIX  TOIUIMB,  OTBEYAOIINX
COBPEMEHHBIM IKOJIOTHYECKUM TPEOOBAHUSIM.

JlaHHO€E UCCleI0BaHUE B ONPENEIECHHON CTENEHU CIYKUT BBINOJIHEUIO 3a7a4,
yka3aHHbIX B Ykaze Ilpesunentra PecniyOnuku Y30ekuctan ot 7 ¢epans 2017
roga Ne VII-4947 «O Crparerun HA€UCTBHI MO MSITH NPUOPUTETHBIM
HarpaBieHusiM pa3Butus PecnyOnuku Y30exkuctan Ha 2017-2021 roas», Ykaze
[Ipesunenta Pecniyonuku Y36ekucran YII-5646 ot 1 ¢espans 2019 roma «O
Mepax M0 COBEpPILIEHCTBOBAHUIO CUCTEMbI YIIPABJICHUS TOIUIMBHO-YHEPTETUYECKUM
komruiekcoM, IloctanoBnenuu Ilpesupenta PecnyOnuku VY30ekucran ot 24
aBrycta 2019 roga Ne I1I1-4426 «O nanbHeilieM MOBBIIIEHUH OTBETCTBEHHOCTH
OpraHOB TOCYJApPCTBEHHOIO M  XO3SIMICTBEHHOTO YNPABIECHHS M  OpPraHOB

! Va3 Ipesnnenta Pecny6mukn Vabekucran ot 7 despans 2017 roma Ne VII-4947 «O Crparernn IeicTBHiA 110
pasBututo Pecriyonmukn Y30eKHUCTaH 1O MATH MPUOPUTETHBIM HampasieHus M Ha 2017-2021 roapi»
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VCITOJIHUTEJIHOM BJIACTH HAa MECTax 3a BHEJAPEHHWE HOBOM CHUCTEMBI JIOKAIA3ALUU
IIPOU3BOJACTBA M  YCKOPEHHE  KOOIIEPAalMOHHBIX CBA3€HM B OTpPACIAX
IIPOMBIIUICHHOCTH», a TaK)K€ IPYTMX HOPMATHBHO-NIPABOBBIX AaKTaX B JIAHHOU
obnacTu.

CooTrBercTBHE HCCICI0BAHUS NIPHOPUTETHBIM HANPABJICHUAM Pa3BUTHS
HAYKM M TEeXHOJIOTMH pecnyO0JukHu. J[aHHOE HcCCIeOBaHUE BBIIIOJIHEHO B
COOTBETCTBUM C NPHUOPUTETHBIM HANPABICHUEM DPA3BUTHS HAYKU M TEXHOJOTHU
Peciy6muku VII. « XuMudeckne TEXHOJIOTUHA U HAHOTEXHOJIOTHUI).

CreneHbp HM3y4YeHHOCTH mpodJaeMbl. Begymumue ydeHbIMM Mupa Kak J.
Denis, J.S.Manka, K.L. Ziegler, D.R. Nelson, b. 5. Ournun, 3. A Cabnuna, A. A.
I'ypees, 4. b. UeptkoB, A.M. Kynues, P.A. Teprepsn, T.H. Murycosa, A.M.
Januninos, C.T. bamkarosa, B.M.Kammyctun u ap., a Takke y4€HbIe HAlle CTPaHbI
kak b.H. Xamupor, A.T. XKanunos, III.M. Caiinaxmenos, C.M. TypoOxOHOB,
O.M. Caitnaxmenos, I'.P. HapmeroBa, M.II. FOnycos, C.A.A6nypaxumoB, O.M.
Epues, H. Exropos, O.C. Maxcymosa, b.A. Myxamearanues, C.®. ®03u10B U Jp.
ObUIM TPOBEAECHBI U HPOBOAATCS MCCIEAOBAHUSA MO pa3pabOTKE U MOTYYECHHIO
OpUCATOK I yIydlmieHUus  (U3UKO-XMMHYECKHMX,  JKOJOTMYECKUX U
DKCIUTyaTallMOHHBIX CBOMCTB JU3EJIBHOTIO TOIUIMBA W HM3YYEHHUIO MX BIIMSHHUS Ha
HU3KOTEMIIEPATYPHBIE CBOKCTBA TOILUIMBA.

Brlieyka3aHHBIMU yUYEHBIMHM MPOBEACHBI Hay4yHbIE HMCCIEI0BaHUS (PU3UKO-
XUMUYECKUX CBOWCTB HE(TENPOIYKTOB, M3yUYE€Hbl U3MEHEHHUSI CBOMCTB Pa3IMYHBIX
IPUCAJOK MPU BBEICHUU MX B TOIJIMBO M MPOM3BOJCTBO BBICOKOKAYECTBEHHOTO
JIM3EJIbHOTO TOIUIMBA, OTBEUYAIOIIET0 COBPEMEHHBIM 3KOJOTUYECKUM TPEOOBAHUSIM.
Kpome Toro, 0b111 pazpaboTaHbl MEXAHU3MBI JJIs YIYyYIIEHUS SKCIUTyaTallMOHHBIX
XapaKTEPUCTHUK AU3EIBHOTO TOILJIUBA.

Opnako, He OBUIM CHHTE3MPOBAaHbI MHOTO(DYHKIIMOHAJIbHBIE MPHUCAIKH,
KOTOPBIE MOTYT YJIYYLIUTh HECKOJIBKO CBOMCTB AU3EIBHOIO TOILUIMBA C IIOMOIIBIO
onHoro Tuna npucagkd. COOTBETCTBEHHO, HCCIEAOBAHMUS 110 IPOU3BOJCTBY
noJIn(MET)akpuiIaTHBIX IPUCAZOK, BIMAIOIMIMX HA TEMIIEpaTypy 3acThIBaHUS
JU3€JIbHOIO TOIUIMBA, HUKHUM Ipelien TeMIeparypbl (pUIbTpalUd U CMa304HbIE
CBOMCTBa UMEIOT Ba)XHOE 3HAYECHUE.

CBsI3p AHMCCEPTALMOHHOIO HCCIACAOBAHUS € TEMATHYECKUM IIAHOM
HAYYHO-HUCCJIeI0BATEeJbCKUX  paldor.  /luccepranMoHHOE — HCCIEOBaHUE
BBIIIOJIHEHO Ha OCHOBE pe3yJbTaTOB MpakTtuueckoro mpoekra WT/-12-12
«Pa3paboTka TEXHOJOTMM TOJYYEHHUS CTAaOWIM3UPYIIUX MPUCATOK HEPTH H
He(TENPOAYKTOB U3 ChIPhsl HA OCHOBE MECTHBIX 0TX0A0B» (2012-2014 rr.) miaHa
HAy4YHO-UCCIIEI0BATEIbCKUX pabOT bByxapckoro HHXEHEPHO-TEXHOJIOTUYECKOTO
UHCTUTYTA, XO3SUCTBEHHbIX J0roBopoB Nel4-17 «Pa3paboTka akTHBHOMU
MHHOBAIlMOHHOM TEXHOJOTUU (PAKIIMOHUPOBAHUS KUIKUX YTIIEBOJAOPOIOB U3
MECTHOTO BTOpUYHOTO ChIpbs» OO0 «Hedtrazmonumep cepucy u «Cunrtes
BBICOKOXKMPHBIX CHUPTOB M HMX [PUMEHEHHE B KAaueCTBE JIENPECCOPHO-
aucneprupyromux npucaaok k maciaam» OO0 «Ansha-Omeray.

Heabo wucciaegoBaHmii sBisieTcss pa3paboTKa TEXHOJOTUU TMOTYYCHHS
JENPECCOPHO-TUCIIEPTUPYIOIUX MPUCAAOK K JIU3EJIbBHOMY TOIUIMBY HA OCHOBE
MECTHOTO CBIPbS MOJH(MET)aKpPHUJIATOB U HU3KOMOJIEKYJISIPHOTO MTOJIM3TUIIEHA.
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3agaun uccaenoBanmsa: Paspaborka merona 3¢ ¢eKTUBHON mepepaboTKH
HU3KOMOJIEKYJISIPHOTO TOJIMATUIIEHA, sBIsAomerocss orxonamu [lypranckoro
ra30XMMHYECKOT0 KOMIUIEKCA, U YINPOIICHHOW TEXHOJOTUYECKOW CXEMBI €ro
pasneneHus;

onpejienieHne  (PU3MKO-XUMUYECKUX M OKCIUTyaTallMOHHBIX  CBOMCTB
JIM3EJIbHOTO TOIJIMBA C CHUHTE3UPOBAHHBIMU JEMPECCOPHO-AUCTIEPTUPYIOIIUMU
pHUcaJKaMy B COOTBETCTBUU C TOCYIaPCTBEHHBIMU CTaHAApTaMU;

UCCJIEIOBAHUE BJIMUSHUSA JICIPECCOPHO-AMCIEPTUPYIOMIUX IPUCATOK HA
OCHOBE TMOJU(MET)aKpHjiaTa Ha HU3KOTEMIIEPaTypHbIE CBOWMCTBA JAU3EIBHOIO
TOIUIMBA U pa3padOTKa MaTEMAaTUYECKON MOJIETH;

pa3paboTKa TEXHOJIOTMH CHHTE3a JIEMPECCOPHO-AUCIIEPTUPYIOMIUX TPUCATOK
Ha OCHOBE IMOJHM(MET)aKpHiaTa U UX IPUMEHEHUE B TU3EJIbHOM TOILIMBE;

B pE3yJibTaT€ TEOPETUYECKUX U HSKCHEPUMEHTANbHBIX HCCIEIOBAaHUI
pa3paboTKa TEXHOJIOTUU MOJIyUYEHHUs] MPUCAJOK Ha OCHOBE OBITOBBIX MOJUMEPHBIX
OTXOJIOB, YJIYYIIAOIUX HU3KOTEMIIEPATypHbIE CMAa304YHbIE CBOKWCTBA JAU3EIBHOIO
TOIUIMBA, U 3aMEHSIOIINX UMIIOPTHBIE MIPUCATKH.

O0bexkTamu uccaen0BaHUs. bblIM HCIIONB30BaHBI BTOPUYHOE ChIPHE
HMIID OOO «lllypTaHCKOro ra30XMMHYECKUN KOMILIEKC», METHUIMETAKpHUIAT
npoaykunn OO0 «Haounazor», ausenbHoe TommBo Pepranckoro u byxapckoro
HeTenepepadaThIBalOIIMX  3aBOJIOB M 00pa3llbl HAHECEHHBIX HA  HEro
JENPECCOPHO-TUCTIEPTUPYIOLIUX MTPUCATOK.

IIpeamerom mcciaenoBanusi. Pa3paboTka  TEXHOJOTUM  MOJYyYCHUS
JEMPECCOPHO-TUCTIEPTUPYIOIIMX MPHUCAJOK HA OCHOBE MECTHOTO ChIpbSl U
UCCJIEIOBAHUE WX BIMAHMS HAa HU3KOTEMIIEpATypHbIE CBONCTBA JAM3EIBHOTO
TOIUIMBA.

Metoabl  ucciaenoBaHusi.  VIcnonb3oBaHbl  COBPEMEHHBIE  METOBI
($U3NYECKOT0, XUMUYECKOTO, (PU3UKO-XUMUYECKOTO M KOJIOUIHO-XUMHUECKOIO
(UK, T°KX u np.) ananuza, a Takke MaTeMaTHYECKUE METOJbI CTATUCTHYECKOM
00pabOTKHU MOJTYYEHHBIX SKCTIEPUMEHTAIBHBIX JaHHBIX.

Hay4yHasi HOBH3HA HCCJIEI0BAHMS 3aKJIFOYAETCS B CIETYIOLIEM:

ompezneneH (PaKUUOHHBIA M XUMHUYECKUH COCTaB JKUJIKHUX OTXOJOB
HU3KOMOJIEKYIApHOTO nonudtuieHa «HI'XKy;

CUHTE3UPOBAHbI BBICOKHE AJIKUIMETAKPWIATEI U YCTAHOBIIEHO, YTO BIUSHUE
pa3MyHBIX (AKTOPOB HA KX TOMOIOJIMMEPU3AIUI0O M YPOBEHb AKTHUBHOCTH
MOHOMEpPOB cooTBeTCTBYET psany JIMA—IIMA—OMA;

CHUHTE3UPOBAHBI COMOJIMMEPHI HA OCHOBE OEH3THA30JITHOHWIMETAKPUIIATA U
CTepuJIMETaKpuiaTa, 00Jagarome JenpecCUBHO-IUCTIEPTUPYIOIIMMU CBOMCTBAMU
PUCAIOK;

YCTAHOBJIEHO, YTO MOJIMMETAKPUJIATHBIE MPHUCAAKU CHIKAET TeMIEpaTrypy
3acTeiBanus (110 -40 °C) u HWKHUI npeaen Temnepatypsbl ¢punbrpanuu (1o -20 °C)
JIM3EJIbHOTO TOIINBA;

YCTaHOBJIIEHO, 4TO KoiudectBo mnpucanku (0,1%), yinydmaromiei
HU3KOTEMIIEPATYPHBIE ~ CBOWMCTBA  JW3EIBHOTO  TOIUIMBA  HA  YPOBHE
rOCyJapCTBEHHBIX CTaHJIAPTOB U HE BIIMSIOLIEE HA COCTOSIHUE MYTHOCTH, CHHXKAET
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Temneparypy 3acteiBaHus ¢ -12 °C mo -24 °C, HWKHHIA Tpenen TemriepaTypbl
dbunprpanuu ¢ -7 °C go -18 °C. ;

BIIEpBbIE  pa3paboTaHa  TEXHOJIOTMYECKass  CcXeMa  IMPOU3BOJICTBA
JEMPECCOPHO-TUCTIEPTUPYIOIUX © CMa3bIBAOIIMX TMPUCAIOK K JAU3EIHLHOMY
TOIUIMBY HAa OCHOBE MECTHOIO ChIphSl IMOJHMMETAKPWIATOB U COIMOJHUMEPOB
HU3KOMOJIEKYJISIPHOTO MOJIUATHUIICHA.

IIpakTHyeckue pe3ybTaThl HCCJIET0BAHUSA 3aKIIOYAIOTCS B CIIEIYIOLIEM:

pa3paboTaHa TEXHOJOTUSl TOJYyYEHUSI JIEIPECCOPHO-TUCTIEPTUPYIOIINX
MPUCATIOK K JTU3EJIbHOMY TOIUIMBY Ha OCHOBE MECTHOTO BTOPUYHOTO CHIPHS, T.€.
OYMIIIEHHOTO HU3KOMOJIEKYISIPHOTO MOJIUATHIICHA U TIOJIU(MET )aKpUIaTOB,;

ONpEeNICNICHbl HU3KOTEMIIEpATypHbIE CBOWMCTBA JAM3EIBHOIO TOIUIMBA, K
KOTOpOMYy OblIa J100aBi€Ha CHUHTE3UPOBAHHAS JENPECCOPHO-AUCIIEPIUPYIOIIAs
MpUCaJIKa,;

ONPENEIICHO, YTO JAECIPECCOPHO-TUCIIEPTUPYIONINE MPUCAJKH, TOITYYEHHBIE
HA OCHOBE BTOPHYHBIX OTXOJOB, MpPHU J0OABICHUH B JU3EJIbHOE TOILIUBO,
npousBefieHHOe Ha 13-o6opynoBanuu BHII3, cHmwxkaioT TemmepaTypy ero
3amep3anusi ¢ -12 °C nmo -24 °C, a npu npu nob6asnenun B konudectse 0,5 %
CHUXAIOT TEeMIepaTypy ero 3amep3anus A0 -45 °C (Ha ocHoBe akToB byxapckoro
HedTenepepadarsiBaromero 3apoja ot 08.08.2019 u 10.07.2020).

JloCTOBEPHOCTH Pe3yJIbTATOB MCCJAEAOBAHUSL OOBSCHACTCA TEM, UTO
UCCIIeIOBaHUsl ObLIM TPOBEJAEHBI C NPUMEHEHHEM COBPEMEHHBIX METOJ0B U
CpPEACTB, BBIMIOJIHEH (DU3UKO-XMMHUUYECKUNA aHalu3 JU3EJbHOr0 TOIJIMBA C
JIETIPECCOPHO-TUCTIEPTUPYIOIIUMH  TIPUCAJKaMd Ha OCHOBE TOCYJapCTBEHHBIX
CTaHJIapTOB, PE3YJbTaThl JKCIIEPUMEHTOB ObLIM 00padOTaHbl MaTEeMaTUYECKUM
MOJICIMPOBAaHUEM, a TaKXKe pa3padOTaHHbIE JEIPECCOPHO-AUCIIEPTUPYIOLINE
NPUCAIKU  TOJYyYWSIM  TOJOXKHUTENbHBIE  PE3yJbTaThl  MCHBITAHUW  Ha
HedTenepepadbaThIBAIONINX 3aBOIAX PECITYOIHKHY.

Hayuynass u npakTuyeckasi 3HAYMMOCTb Pe3yJIbTATOB HCCJIEI0OBAHUS.
Hayynasg 3HauuMOCTh pe3yJbTaTOB MCCIEAOBAHUN OIPEHEISIETCS CHHTE30M
MHOTO(YHKIIMOHAIILHOTO  JICTIPECCOpa-IUCIepraropa, CMa304YHBIX MPUCATIOK,
pa3pabOTKOW TEXHOJIOTHH TIPOU3BOJCTBA, a TAaKXKe OMNpeaeleHneM (PU3HUKO-
XUMUYECKUX M TEXHOJOTUYECKUX MApaMETPOB JIM3EJIBHOTO TOIUIMBA HA YPOBHE
rOCyJIapCTBEHHBIX CTAHIAPTOB.

[IpakThyeckass 3HAYUMOCTh PE3YyJbTATOB MCCJIEAOBAHUS 3aKIIOYaeTCs B
CHIDKCHMHM 3aTpaT Ha TOILJIMBO 3a CYUET MOJY4YeHUs MPUCATOK HA OCHOBE MECTHOTO
BTOPUYHOTO CHIPhSi, B YBEJIUYEHUU CPOKA CIYXObI YCTPOMCTB B 2-4 paza mnpu
NPUMEHEHUU pa3paOO0TaHHBIX TMPUCATOK K JU3EILHOMY TOIUIMBY, IIOJHOM
YAOBJIETBOPEHUN TpeOOBaHUM K TOIUIMBY. OTO MPUBOAUT K DKOHOMHUU
HKOJIOTHYECKHUX, IHEPTETUUECCKUX, IKOHOMUYECKUX U JIPYTUX 3aTpart.

BHeapenne pe3yabTraToB ucciaeaoBanus. [lo pesynpbraram mpoBeneHHBIX
WCCJIEIOBAHUI TI0 MPUMEHEHHUIO Pa3pabOTaHHBIX IEMPECCOPHO-IUCTIEPTUPYIOIIIX
MPUCATIOK:

CHUHTE3UpOBAHHBIE TMOJUMETAKPUIATHBIE JIEIPECCOPHO-AUCIIEPHUPYIOLINE
npucagku B OOO «byxapckuii HedTenepepadaThIBaOIIUK 3aBOA», BHEAPEHO
TU3EIbHOE  TOIUIMBO €  YJYYIICHHBIMA  CBOWCTBAaMH  (QWIBTPAlUM U

26



3acTeiBaHus.(AO «Y30eknedreraz» Homep crnpaBku Ne(03-17-5/99 ¢ 15 nHosOps
2020roma). B pesynapTaTe amo  BO3MOXXHOCTh — 3aMEHBI  JICIIPECCOPHO-
JUCHIEPTUPYIOMIMX MPHUCAAOK [UJIsi JAU3EIBHOTO TOIUIMBA MPUBE3EHHBIX H3-32
pyOeska 3a BaJIIOTy Ha MECTHBIE;

Ha byxapckom HedtenepepabaThiBaomeM 3aBOJ€ B MPOU3BOACTBO
BHEJIPEHBI JCTPECCOPHO-IUCTIEPTUPYIONINE MPUCAAKU pa3pabOTaHHbIE HA OCHOBE
MECTHOTO CBIPbAL. (Cornacuo CIIpaBKe 000 «byxapckuii
HedTenepepabdaThiBaromii 3aBog» oT 27 HosOps 2020 r. Ne 37-37/4225). B
pe3ynbTare 3aMeHbl HUMIIOPTUPYEMBIX 32 CUET BAIIOTHl  JENPECCOPHO-
JUCTICPTUPYIONIUX TPUCATOK JiJIi JU3EIbHBIX TOIUIMB HA MECTHBIE, Jajio
BO3MOYKHOCTb CHU3UTh CE€0ECTOMMOCTD U YIy4llUTh SKOHOMHUYECKYIO
3¢ ()EKTUBHOCTH MPOIYKTA.

AnpobGanusi  pe3yJbTaTOB  HCCJAeA0BAHMsl. Pe3ynbTaTbl  TaHHOTO
UCCJIEIOBaHUs  anpoOupoBaHbl, B T.4. Ha 11 MexayHapoauelx u 12
pecnyONMKaHCKUX HAYYHO-TIPAaKTHUYECKUX KOHPEPEHIIHSIX.

Ony0/MKOBaAaHHOCTH Ppe3yJbTATOB HCCIe0BaHMs. Bcero mno Tteme
JUCCEPTAIK OMyOJIMKOBAaHO 32 HAY4YHBIX CTaThbd, B TOM uuciie 1| MoHorpadus, 8
cTaTeil B HAy4YHBIX HW3JaHMUIX, PEKOMEHIOBAHHBIX K IMyOJUKAIIMM OCHOBHBIX
HAy4YHBIX pe3yJbTaToOB AOKTOpckux aucceprammii BAK PecnyOnuku Y306ekucraH,
B TOM 4YHCJIe 5 B HAIIMOHAJIBHBIX U 3 B 3apyO0eKHBIX KypHajaX.

Crpykrypa u 00beM aucceprauum: J[uccepranum COCTOUMT U3 BBEACHUS, 4
rJ1aB, OOIIMX BBIBOJIOB, CIMCKA HCIOJIB30BAaHHOW JIUTEPATYPhl U MPUIIOKEHUN Ha
138 crpanunax. OObem BBeleHUs, 4 TIaB W OOIIMX BBHIBOJOB AMCCEPTAIIMU
coctasisiet 111 crpanuil.

OCHOBHOE COAEPXAHHUE JUCCEPTALIUH

Bo BBegeHuum  OOOCHOBBIBAECTCS ~ aKTyaJlbHOCTh M HEOOXOJAMMOCTh
UCCIICIOBAaHNsI, COOTBETCTBUE MWCCIIENOBAHUSA IIPUOPUTETHBIM HAIIPABICHUAM
pa3BUTHUSL HAYKU U TEXHOJIOTUH, OMMCAHbI CTENEHb N3yUYEHHOCTU MPOOJIEMBI, CBSI3b
TEMbl HCCIIEIOBaHUS C IUIaHAMHU Hay4HO-HCCIIEOBATEIbCKUX PabOT BBICIIETO
y4eOHOT0 3aBe/ICHUs, B KOTOPOM BBITIOJIHEHA IUCCEPTALU, LENU U 3aa4l, OOBEKT
U TpeaMET, METOAbl MCCIEHOBAaHUs, OINMCHIBACTCS HAayyHas HOBHM3HA U
IIPAKTUYECKUE  pPE3yJIbTaTbl  MCCIEAOBAHUsA, PpACKPBIBACTCA  HAy4dyHas U
IPaKTHUYECKasi 3HAYMMOCTh MOJYYEHHBIX PE3yJbTaTOB, MPUBOJUTCS MH(MOpMALIKS
O BHEAPEHHUH PEe3yJbTAaTOB HCCIEAOBAHMS, OMYyOJIMKOBAHHBIX HAy4YHBIX paboTax,
CTPYKTYpe U 00beME JUCCEPTALUH.

B niepBoi1 rnase guccepranuu «/lenpeccopHo-aucneprupyromme npucaaku
K AM3eJbHOMY TOILUIMBY» TPUBEICHBI OOLIME CBEIEHUS O BHUJAX AU3EIHLHOTO
TOIUJIMBA, NMPEABABIIEMBIM K HUM TOCYAAPCTBEHHBIM CTAHIAPTaM JEMPECCOPHBIX
MpUCaJKaX, YJIYyUIICHUIO HU3KOTEMIIEPATYPHBIX U CMa3bIBAIOIIUX XapPaKTEPUCTHUK
JIU3ENBHOTO TOIUIMBA, JEHPECCOPHBIX IIPUCAJKaX, IIOJYyYEHHBIX Ha OCHOBE
nepesTepuuKaniy, TMpUBEAEH CpPAaBHUTENbHBI aHANU3 JHUTEpaTypbl IO
MOJyYEHHUIO JICTIPECCOPHO-AUCIEPraTOPHBIX MPHUCATOK, (PU3MKO-MEXaHUUECKUX
CBOMCTBAaX U MEXaHW3MOB MX JIEUCTBUS HA JAU3EJIbHbIC TOIUIMBA HA OCHOBE OOIIMX
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CBEJICHUH U3 3apyOeKHOU U OTE€UECTBEHHOW HAYYHOU JTUTEPATYPHI.

Bo Bropo#i TIiaBe nucceprauuu  «AHAJIHM3 ChIpbS AUl JICNPECCOPHO-
AUCHEPIrUPYIOLIUX TNPHUCAAOK M ONpeAeIeHHEe MeTOJ0B HCCJIeI0BAHMUS
ONMCaHbl IEPBUYHBIE PEArCHTHl U UX OYMCTKA, IPHUBEICHA METOAUKA IIPOBEICHHUS
DKCIIEPUMEHTOB, METOJMKA CHHTE3a THUJIPOKCUMETUIICHOBBIX ITPOU3BOJHBIX
IeTePOLUKINYECKUX COCIMHEHUHN, CHUHTEe3a aJKWI(MET)aKpuiIaToB, METOJIUKA
IPOBEJCHUS MepedITUpU(UKALMKA, METOJbl OIpPENEICHUs] HU3KOTEMIIEpaTypPHBIX
CBOMCTB JIM3€JIbHOIO TOIUIMBA, METOJIbI ONPEACICHHS TEMIEPATYPbl IOMYyTHEHUS,
METO/I OTIPEICIICHUSI HIKHETO TIpe/iena TeMIepaTypbl PUIbTpaluy, UCCIeI0BaHUE
CMa304YHBIX CBOMCTB 0Opasla JW3EJbHOr0 TOIUIMBA, METOJbl IMPUTOTOBICHUS
JIM3€JIbHOTO TOIUIMBA C MPUCATKAMH.

B tpertbent tiiaBe nuccepranuu «BausHue pa3iMuHbIX (PAKTOPOB HA CHHTE3
JAeNpecCOPHO-AUCTEPTUPYIONIUX MPUCATOK» ONUCaHbl d(PPEKTUBHBIE METObI
pa3aesieHns U OYUCTKH HU3KOMOJIEKYJISIPHOTO MOJUATUIIEHA, (PU3UKO-XUMUYECKUE
XapaKTEPUCTUKH, CHHTE3 BBICIIUX AJIKUJI(MET)aKpUIIaTOB, UX TOMOIIOJIMMEPHU3ALUs
B OpPraHMYECKUX pPACTBOPUTEISX W BIUSHUE Ha HEE pa3IUyHBIX (HAKTOPOB,
MaTeMaTHYECKOEe MOJEIMPOBAHNE BIUSHUS MPUCATOK Ha OCHOBE (MET)aKpuiaTa Ha
HU3KOTEMIIEPATYPHBIEC CBOMCTBA JU3EJIBHOTO TOILINBA.

JUis mosrydyeHusT HU3KOMOJIEKYJIIPHOTO MOJIMATHIIEHA OBbLIO HCIOJIb30BAHO
BTOpHYHOE  cbIppe  IIIypTaHCKOro ra3oXMMHUYECKOTO KOMIUIEKCA.  bBpuio
YCTAaHOBJIEHO, 4YTO CpEAHsISl MOJIEKYJIIpHAas Macca HHU3KOMOJEKYJISIPHOTO
nonudTHWiIeHa HaxoautTcs B mpenenax 1000-5000 r/mons (800-3000 r/mMomm),
KOJIMYECTBO 3TUibHOU rpynnsl B HMIID yBemmuunocs no 3 pas, u cocrabisier 4-8
eauHul Ha Kaxzaele 100 aromoB yrnepona. CBOMCTBA IIMKIIOATKAHOB B COCTaBE
BTOpUYHOTO ChIpbs (10 00pa3noB) npuBeneHsl B Tadbauue 1.

Taoauna 1
CBolicTBa UKJI0AJKAHOB, BblieJeHHbIX u3 HMIID
CaoiicTBO O6pasen CBoiicTBO
1 2,7-10| 3 4 5 6 anamnora T
OKOJI 005-
10
Buenmaui Kunkocts Kunkocts
BUJ JKEJITOTO WiIN [Ipo3paunas KUIKOCTh JKEJITOTO
TEMHO- 1[BE€Ta
KOPHUYHEBOTO
LIBETA
ITnoTHOCT 0,795 0,770 0,740/ 0,760 |0,770/0,780 0,818
b, T/cM°
To.x. 138 120 | 120 | 120 | 120 | 120 250
Tox. 280 160 | 130 | 140 | 150 | 160 360

I[Tomumo HMIID, BTOpHYHOE CBIpbE TaKXKE COACPKHUT KUIAKYIO (Da3y
(ppaxuuio), COCTOAILYIO U3 CMECH PA3IMYHBIX PACTBOPUTEIICH.

Jist  ompeneneHuss cocTaBa SKUAKUX (Ppakiui HCMONB30BaH CIOCO0
XpOMATO-MaCC-CIEKTPOCKONMHU.  Pe3ynpTaTbl  NOKAa3bpIBAOT,  YTO  CMECh
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pacTBOpUTENIEH COCTOMT W3 PA3UYHBIX OPTaHWYECKUX COCAMHECHHM, Cpeau
uMeeT OyTtwinukiorekcan (6,62 %).

KOTOPBIX HauOoIbIIee 3HAUYCHHUE

HpI/ICYTCTBI/Ie TaKoro OOJIBIIIOTO KOJHWYECTBA KOMIIOHEHTOB SKOHOMHUYECKH U
OKOJOI'M4YCCKHU H€JICCOO6pa3HO IIpHU UX YUCTOM pPa3aCICHUMU.

M/Z-10"
4,07 ITHILHKEIOTEKCAH
3,5
30 ByTHnumknorekcan
2,5]
2,03 H30-nieHTan

1,51 H-TIEHTaH
1,0 J|

|| H=I€KCaH

I}.].EKEIHD]I

- |'
ﬂgﬁ j\JUUJ W J \lmwu L.VJLH,JL_,_MH J‘l

lﬂﬂ IEIEI JEI'EI 4{1{3 S'DD Erl:l{} ?ﬂﬂ 8[}0 EPII.']EI'I

) ProE XPAHHCHHE, MITH

Puc. 1. XpomaTo-macc-ClieKTPOCKONUSA KUAKOH (PpaKmuy BTOPUYHOTO CHIPbHS ISl
NPOM3BOACTBA MOJUITHIICHA.

Ta6auma 2

CocraB )KHIIKOﬁ (l)paK]_[I/Il/l MMpoOn3BOACTBA MOJUITUICHHU

No HawnmenoBanue Bpewmst xpanenus, Ry, mun. | Coxpepxanue, %
1 | 2,4-muMmeTnirexkcan 0,79 1,60
2 | 2-OxkreH 0,82 3,63
3 | STHIIUKIIOreKcaH 0,88 6,14
4 | >THHWILUKIOrEKCaH 0,92 2,98
5 | 2,3-nMMeTHIIOKTaH 0,96 2,10
6 | 1-nexen 1,04 3,56
7 | 1-5Tmin-2,3-gUMETHINHNKIONEKCaH 1,07 1,77
8 | muc-3-mexeH 1,10 2,24
9 | OyTHIIIMKIOTEKCAH 1,18 6,62
10 | 1-mMeTUnIpPONUIIMKIOOKTAaH 1,24 1,12
11| 3-merun-4-yHnaekeH 1,36 1,12
12 | nonexan 1,49 1,55
13| (2-metunOyTni)-1MKIONCHTaH 1.82 1,61
14 | (3-MeTWINeHTHI)-IIMKIOTeKCaH 1.86 1,33
15| rexcuILUKIOrEKCaH 2,13 473
16 | 1-terpanekan 3,91 4.40
17 | 2-nexanoHn 4,83 6,72
18 | 3-ynnexaHoH 5,61 0,44
19| 1-terpanekeH 6,14 0,91

20 | sTHIIUKIIOreKcaH 6,88 0,69

21| l-sxocaHoi 6,94 0,73

22 | TpuaekaH 7,51 0,37

23| 1-okramexeH 7,85 1,63

[IpoBenena oumctka XuAKoW ¢Gpakiuu. JlJis 3TOro Ha TMEPBOM dTare
otaensid TBepAyr ¢pakuuio neHtpudyrupopanueM (20 mun u 3000 06/MuH).
JlJis TOJMHOW OYMCTKM CHOBa ObLIa MOBTOPHO MNpoQuibTpoBaHa. OYuIeHHAs

29




¢pakius 1aHHOTO cocTaBa Obuia jJocTaBieHa Ha ucnbiTaHus B lllypranckuit
ra3oXUMHUecKuil Komruiekc. Takum o0pa3om, pa3paboTaHa TEXHOJIOTMYecKas
cxema LEeHTpU(YrupoBaHus, CylIKH U pekTuukanuu xuakux ¢ppakmuit HMIID
U3 BTOpUYHOro Chipba IllypTaHCcKOro ra3zoXuMHuecKoro kKomiuiekca (puc. 2).
OmnpeneneHbl ONTUMANIBHBIE PEXKUMbI IEHTPU(GYTUPOBAHUS U OYUCTKHU COJOBBIMU
METOJAMHU.
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Puc. 2. Texnonoruveckas cxema nenrpupyruposanuss HMIII, cymku u pekrudukanmnu
KUAKUX ¢ppakumii: 1,2—1ukinonsl, 3—pekTuduKaloHHas KojloHHa, 4—punstp, 5,9,11,13—
BO3JIyIIHBIEC OXJlaauTend, 6,10,12,14—BoasHbie oxnaaurenu, 7,8—neduermaropsl, 15,16,17,18—
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COOpHUKH
bbul0 yCTaHOBIEHO, YTO OYMIIEHHBIA PACTBOPUTENb IO MPHUBEIACHHBIM
(U3UKO-XUMHUYECKUM XapakTEepUCTUKAM COOTBETCTBYET TEXHUYECKUM

xapakrepuctrkaM pactBopurens Hedpac C 130/210.

N3ydeHbl  TOMOTOJMMEpHU3AlMs  BBICIIUX  AJIKWJI(MET)aKpHJIaTOB B
OPTraHWYECKUX PACTBOPUTEISAX M BIHMSHHEC HA HEE pasIMYHBIX (DAKTOPOB,
HEKOBAJICHTHBIC B3aWMOJICHCTBHSI MOHOMEPOB B PacTBOpAaX OPTraHUYCCKHUX
pacTBOpUTEIIEH, UX CBS3b CO CTPYKTYPOU, KOHIIEHTpAIMeH U IpyrumMu (pakTopamu,
y4aeT 3(hPEeKTOB KOHIIEHTPAIIUU B ATUX PEAKIIUAX IMO3BOJIAET OObEIUHUTD PEareHThl
B psijie CIIy4aeB JJisi OIICHKU WX BIMSHUS HA PEaKTUBHOCTD.

B kagyecTBe OCHOBHOrO mokazaressi Oblla BbIOpaHa HayaidbHas CKOPOCTH
romomnosnumepusanuu Wol/[M]o (ypaBHeHue 1), 3HaUeHHS KOTOPOW OIMPEACIISINChH
W3MCHCHHEM HAuyaJbHOW KOHIIGHTPAllMM MOHOMEpa ¥ TPU TMOCTOSHHOCTH
KOHIICHTpAI[MU MHUITMATOPA, a TAKXKE MPU HAYAIBHBIX YCIOBHUSIX MPOIECcCa.

Wo/[M]o = kp(Ru/ko)1/2 (1)

N3  ypaBHeHWs  BUAHO, 4YTO I TMpolecca  paguKaabHOM
TOMOIIOJTMMEPHU3AITUN TIPH ITOCTOSTHHOW CKOPOCTH WHUIIMUPOBAHUS M TIOCTOSHHOM
COOTHOIIIEHUH KOHCTAaHT pOCTa W pa3pbiBa, 3aJaHHbIC 3HAUCHUS HaYaIbHBIX
CKOPOCTe HE JOJDKHBI 3aBHCETh OT HA4YaJbHBIX KOHIICHTPAIMid MOHOMEPOB.
W3ydeHo BiMsHWE 3HAYCHUN HAYaIbHBIX KOHIEHTpPAIM MOHOMEpA Ha CKOPOCTh
roMomnonumepusaiuu npu temreparype 60 °C B cpeme pactBopsitoriero 6eH30I1a
Wo/[M]o. 3nauenus Wo/[M]o odeHp wMano pa3nmuyaroTcs TpPH HaYaIbHBIX
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koHeHTparusax 0,5-1,0 Moap/nm  akpuiIMETaKpwJIaTOB C pa3iMYHOM JAJIMHOU
ankuiabHOM 1enn. C  yBenmdeHueM M, HaOmomaetcs yBenudeHue Wol[M]o,
KOTOpOe OJM3KO K JMHEWHOMY, Hapsaay ¢ 3TuM yBenmmdeHue Wol/[M]o sBisiercs
MakcuManbHbIM i1 Jaypuiia (JIMA) u creapmwna (CMA), Torga kak B ciayyae
oJilenbHBIX (OMA) pagukaioB OH 3HAYUTENIbHO YMEHBIIIACTCS.

o 2.01 03
- 2.0 a T 5
< > = e’ e "
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= 15} = el ——
= = -« I
= = 0.1 L —
= =
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0.0 B - ! 1 1 ] 0.0 1 1 1 1 1 |
0 1 2 3 4 5 6 0 1 2 3 4 5 6

| M |--.— MOJL/J1 [MT]o. Monb/n

Puc. 3. Bausinue HayaJbHOM KOHUEHTPAU MOHOMepPOB ([M]o, MOJIB/J1) Ha
NPUBEJEHHYI0 CKOPOCTh TOMOINOJMMEPU3ALMHU AJTKWIAKPUIATOB (2) U
aakmaverakpuiaaros (b) B Genszose (Wo/[M]o, ¢?): 1-TIA, 2-CA, 3-JIA, 4-OA, 5-TIMA, 6-
CMA, 7-JIMA, 8-OMA

Amnanmornuno, 3HadeHus Wo/[M]y IS METakpUIIHBIX MOHOMEPOB C
QIKWIOBBIMUA PAJMKAJIMU TIpU  YBEJIMYECHUM 3HAYeHUH My U U3MEHEHUUu
YTIAEPOJHBIX aTOMOB B aJKWJIHOM TPYINE U3MEHSIOTCS He3HauuTenbHO. OIHaKo,
KaK BUIHO W3 pUC. 3, IPU YBEJIUYCHHH KOHIICHTPAIlMK MOHOMEpa HalOIromaeTcs
HEOOJIBIIIOE  YBEJIMUEHHE CKOPOCTH, HapsAay C OTUM MOHOMEPHI MOXKHO
pacnoyiokuTh B chaenywomeM mnopsake aktuBHocth: JIMA—IIMA—OMA.
Crnenyer OTMETUTh, YTO aHAJIOTHYHBIC ONM3KHE 3HAYCHHS paHee ObUIH MOTYYCHBI
JUIE MacCOBOM TMOJIMMEPU3ALMH aJKWIMETAKpUIATOB. B mpouecce maccoBou
MOJIMMEPU3ALINHT BBICOKOQIKUJI(MET)aKpUJIaThl o0pazyroT CTaOUJILHO
YIOPSIOYCHHBIE MOHOMEPHBIC TIPOW3BOJHBIE C OpPUCHTAITMEH «HEYIOOHBIX» U
«yIOOHBIX» aKPWJIOBBIX MPOU3BOJHBIX ISl PAJAMKATIBLHOW TOMOIOJIMMEPU3AINH B
BHUJIE METAKPUJIOBBIX COeTMHEHNM cOo cBa3samu C=C.

> =
- ]

1,2

4 |-

V, MM

Puc. 4. 3aBHCHMOCTL KHHEMATHYECKOM

l ;{.LH_._‘Q_._._._Q‘_;: Bsi3kocTH (V, MMZ/C) 0T KOHLEHTPAalun
o i . . ‘ 1 MOHOMEpPOB ([M], MOJIb/J1) Ji#) 6
"0 l n R 4 0€eH30JI0BbIX PacTBOpPoOB IIMA(1),
. [M]. mosnn  CMA(2), JIMAQ3), OMA®4).

Temneparypa 20°C.
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Ouniennas xxuakas ppakuus coaepxut octatku HMIID. [locne moBTopHO
(GUIBTPYIOT ISl TOJTHOM OYUCTKHU.

2 3 1 4 12 13 H 9 & 7 6 10 5 14 15
CH,, = CHCOOCH,;CH,CH,CH,CH,CH,CH; CH,CH,;CH,yCH,;CH;

I 2 3 CaDs + 5 602 131415
1 e 1 —

6 F &9 foelr Iz
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IW\! 1

JI- uy 'x_‘_.:' -L-'I ) JI |k

T T T T
30.2 30.0 29.8 29.6 24 292
B )

190 13 o 130 o Ho 1o s B & % Jh 2
Puc. 5. AMP*C cnexTp noaenunakpuiara B CsDs (konuentpauueii 80% mac., 2.8 moan/i)

N3 3ThX pe3yabTaToOB MOXKHO CJI€JIaTh HECKOJIBKO BBIBOJOB. Bo-mepBhIX, B
KOHIICHTPUPOBAHHBIX pacTBopax MOHOMEpoB (oT 20 g0 99 %wmacc) mpousonuiu
W3MEHEHUSI B CIIEKTpax ajKaHOBBIX ()ParMEHTOB B TMOJISIPHBIX PACTBOPHUTENSX,
aHAJIOTUYHbIE U3MEHEHMSIM, HAOII0JaeMbIM MPU MEPEX0/i€ OT PACTBOPOB aJKAHOB
K pacTBOpaM aJIKaHOB C OBICTPO aCCOLUUPYIOIIUMU apeHaAMHU.

B Hactosimee Bpemsa mnonuankuwiMmeTakpuiaTtel Cg—Cijg C  aIKUIBbHBIMU
rpynnaMy I[IAPOKO  MCHOJIB3YIOTCA B MNPOMBIINUIEHHOCTH B KAauyeCTBE
JUACHEPTUPYIOLINX TPUCANOK K JW3EIbHBIM TOIUIMBAM. B CBs3M C pacTymum
CIIPOCOM Ha JAH3eJbHBICE TOIUIMBA pa3paboTKa MPHUCATOK, OO0ECIEeYMBAIOIINX
JUTUTENIbHYIO CTa0WIbHYIO pabdOoTy TOIUIMBA B HIMPOKOM JIMAIa30HE TEMIIEpaTyp,
AHOMAJIBHBIX TEIUIOBBIX YCIIOBUSX U BBICOKMX MEXAHUYECKUX HATPY3KaX, SBJISETCS
aKTyaJIbHOM.

O6pa3ubl COIOJINMEPOB c pa3HbIMU MOJIEKYJISIPHO-MACCOBBIMHU
XapaKTepUCTUKAMU ObLIH MOJYy4YEHbl  IyTEM U3MEHEHUA  YCIIOBUH
COTMOJIMMEPHU3ALINKN OCH3UA30JATHOHUIMETUIIMETaKpUIaTa U CTUPWIMETaKpUiiaTa

(Tabm. 3).

Tabauua 3
YciaoBus cCHHTE3a U Xa AKTCPUCTUKH IMOJYYCHHBIX 00 a310B MMOJIUMCEPOB.
Ne Monomepsl Coornomenue neppuunbix | [1], % | Komsepcus, [My-107
MOHOMEpPOB MOJIb %

1 CMA - 2,0 99,6 154

2 CMA - 1,25 99,4 160

3 CMA - 1,0 99,0 206

4 CMA - 0,4 96,7 375

5 BTTMMA - CMA 50:50 2,5 99,4 131

6 BTTMMA - CMA 50:50 1,4 99,5 138

7 BTTMMA - CMA 50:50 1,0 93,0 167

8 | BTTMMA - CMA 50:50 1,0 98,4 183

9 BTTMMA - CMA 50:50 0,6 97,7 199
10 | BFTTMMA - CMA 50:50 0,4 85,3 262
11 | BTTMMA - CMA 5,0:95 1,0 97,8 166
12 | BFTTMMA - CMA 15:85 1,0 98,4 181




MaremaTu4eckoe MO/IeJITUPOBAHME BJIUSTHUS JAenpeccopHo-
AUCTIEPTUPYIOINMX  NPHCAAOK Ha  OCHOBe moJu(MeT)aKpujara  Ha
HHU3KOTeMIIepATypHble CBOMCTBAa JAu3eJbHOro TtomamBa. Kak wu3BecTHO,

MaTeMaTUYECKOE MOJEIMPOBAHUE MPOLIECCA MO3BOJIAECT HAUTU OTBETHI HA MHOTIHE
BOIIPOCHL. YacTo M3y4yeHHE MPOLIECCOB OCYLIECTBIIICTCA IYTEM HUX IPOBEPKU Ha
npakTuke. I1ony4nuThs dKCliepuMEHTANIbHBIE 3HAYCHUSI BCETO IIpoliecca OT Hayaja
JI0 KOHIIA OYEHb CJIOKHO, IIOITOMY 3JKCIEPUMEHT IPOBOAWICS TOJIBKO IIpU
ONpENENEHHBIX  3HAYEHUSX, HAa OCHOBAaHUU  KOTOPHIX  (POPMUPOBAIHCH
MaTeMaTHYECKUE MOJEIN U HA OCHOBE 3TUX MOJENEHN JEIaIUCh BBIBOABI IO BCEMY
mpoueccy.
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Puc. 6. JxcnepuMeHTAIbHbIE TOYKH M0 MPUCAKAM U COOTBETCTBYIOIHE UM
ypaBHeHHs perpeccuu, kodpuuuentsl gerepmunanuu: a- [T u MA, 6- IT u [IMMA, c-
AT u MMA, 8- IT u [IMA.

B Tabmuie 4 ObuTH ONpeseNieHbl PerpeCCUOHHBIE YPaBHEHUS U BEIMYUHBI,
OLICHUBAIOIIME KAYECTBO ATHUX PErPECCUOHHBIX YPABHEHUM, C HCIOJIb30BAHHEM
METOJ1a HAMMEHBIIINX KBAaJAPaTOB.

Tao6auua 4
PerpeccuoHHble ypaBHEHUS M BeJIUYHUHbI, OLICHUBAKOIIHE KAYeCTBO
3TUX PerpecCHOHHBIX YPABHEHUI

IIpu- Omumbka Kosdduuuent |F Fakt
cajka Perpeccuonnoe ypaBHeHue anmnpoKCUMalUu | JIe€TEPMHUHALUU
a |y=33,758x"—53,278x— 19,753 3,74 0,9508 28,26
6 |[v=—20541x— 24,189 1,36 0,9959 363,6
c |y=78,812x"—63,917x— 28,991 1,27 0,9962 392,49
B |y =38,938x* — 64,935x — 8,8081 4,15 0,9801 73,13
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Tort ¢akt, uro 3HaueHue korduuenTa nerepmunanuu oonbire 0,9 Bo Bcex
BapMaHTAX TAK)KE YKa3bIBAE€T HA IPEJICKa3yeMOCTb YpaBHEHHMM perpeccuu. Mbl
uneM 3HaueHue B TaOiuie dumepa ananmorngyno B EXCEL = FPACIIOBP
(0,05;1;11) u monyuyaem 3uayenue 4,84. TIOCKONBKY 3HAYEHUs Frape BO BCEX

MpHUCaaKaxX MPEBBIIAIOT 3TO YUCIIO, HAlJICHHBIC HAMU yYPaBHEHHS PETPECCHH HE
IIPOTUBOPEYAT IKCTICPUMEHTAIBHBIM PE3yJIbTaTaM.

Takum 00pa3oM, STU BBIYKMCICHHBIC YPAaBHEHHS PETPECCUU UCIIOIb30BAIUCH
P ONPECIICHUN TEeMIIEPATyPhl 3aCTHIBAHUS B HEUCIIBITAHHBIX KOHIICHTPAIIUAX U
B HAyYHBIX MCCIIEIOBAHUAX B ATOM 00JIACTH.

B uetBeproii rinaBe nuccepranuu « TeXHOJI0rns moy4eHus AenpeccopHo-
AUCHEPrUPYOIIUX NPHUCATOK K JIU3eJbHOMY TOIUIMBY HAa OCHOBE
NMoJM(MeT)aKpHJIATOB» TIPEACTABICHBl OCHOBHBIE TEXHOJOTUYECKUE CXEMBbI
MOJIYYCHUS TIPUCAIOK, TPUMEHSIEMBIX JUIsl TU3EIbHOTO TOTUIHBA.

TexHosornyeckass cxema MPOU3BOACTBA AECHPECCOPHO-IUCIEPTUPYIOLIEH
NpPUCAJIKU HAa OCHOBE TMOJHAJIKWIMETaKpWIaTa TpeicTaBlieHa Ha puc. 7.
TexXHOTOrnYeCKUil MPOLIECC OCYIIECTBIIAETCS B OCHOBHOM B J[Ba ATarna.

[TepBonavyasibHO dTepudurarop 1 3amodHSAETCS BBICIIMMH CHUPTAMH,
METAKpPUJIOBOM  KHUCIIOTOM, WHTUOUTOPOM (TUIPOXMHOHOM), KaTajau3aTOpOM
(cepHOil KHCTOTOM wiIM OEH30JICYIb()OKCOBON KHUCIOTOM) M pPacTBOPUTEIEM
TOJIyOJIOM. OTepu(PUKaTOp MNPEACTABIAECT COOOM CMECUTENBHBIA PEAKTOP

-1
BMECTHUMOCTBIO 7,5 11 1 urciioM 000poToB 1400 MuH .

bexzoiy nepeoxcns

-.,_1|"-"

Nozoama

L]
W KpaT,

noft
p

Puc 7. TexHonornueckasi cxeMa CHCTEMBbI NOJTy4eHHS JeMPECCOPHO- TUCIEP-
THPYIOIIMX NPHUCAIOK ¢ motu(MeT)akpuiaaramu: 1 - srepudukartop, 2—HenuTpanmuzarop, 3, 13—
XOJIOIMJIBHUK-CETIapaTop, 4—cenaparop, S—no3atop, 6, 9—cmecurens, 7-1OIMMEpPU3ATOP, 8—
ocagutenb, 10—punbtp, 11-ucnapurens, 12—€MKOCTH 7151 TOTOBOTO MpOAyKTa, 13—
XOJIOIMJIbHUK-CETapaTop.

CMech HarpeBaeTcs BOJSHBIM IAPOM 32 CYET BHYTPECHHEH HUPKYJISAIUH.
OTepuuKaIUo MPOBOIAT HArPEBAHUEM PEAKIIMOHHON CMECH TpU aTMOCHEPHOM
JaBJICHUU TIPU MTOCTOSIHHOM TepemerrBannu. Korna remreparypa qocturaer 98-
102 °C, BoasHOUM map, 0Opa3yOImUAcsS B XOAE PEaKINH, YAAISIETCS U3 BEpXHEU
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yacTu dSTepudukaTopa B BUAEC a3€OTPOIHON CMECH C TMapaMHu pPacTBOPHUTEI,
IPOXOAUT Yepe3 KOHACHCATOP-OXJaauTeNIh W HAmpaBisIeTCs B cemapatop Ui
OTACNEHUsT BOJBI OT pacTBopuTeis. PacTBopuTens U3  BOAOOTIACITUTENS
BO3BpallaeTcs B 3TepU(PUKATOp, a BoAa coOUpaeTcsi B COOPHUK IS OXJIAKICHHUS.
CreneHp 3TepUPUKAUN PETYIUPYETCS KOJIMYECTBOM BBIIEISIOUICICS BOABI U
KOJIMYECTBOM 3(¢upu3aTHOM KHUCIOTHl. Pacxonael cocraBistor 89-92 % mo
CPAaBHEHHMIO C MCXOJHBIMH KOMIUICKTYIOIIUMHU. JJis yBenWueHHs KOJIMYecTBa
00pa3yOIMUXCs ATKUIMETUIMETAKPUIATOB M YMEHBIIICHUSI KOTUYECTBA UCXOIHBIX
KOMIIOHEHTOB B KOHIIE CHHTE3a TEMIEpaTypy B peakTtope noseimaiT A0 120-150
°C. Hnsa co3maHust OJaronmpuATHBIX YCIOBHM [UJIsl 3TUPHU3AIUU  MOJISIPHOE
COOTHOIICHHE  METaKpujoBas  KHUCJIOTA:COUPTHI  cocTaBiaser  3:1, a
IPOAODKUTEIFHOCTh PEaKIMU COCTaBIIIET HE MEHee Tpex dvacoB. [Ipum sTOoM
pacxo/ibl peakiuu paBHbl 94,5 %.

IIpu nmosyyeHuM AenpeccOPHO-AMCIEPrUPYOIIMX NMPHUCAT0K HA OCHOBE
HHU3KOMOJIEKYJISIPHOTO MOJMAITHIEHA M MOJIH(MeT)aKPUJIATOB, B IIEJIIX OUYUCTKU
HU3KOMOJIEKYJISIPHBIN TMONMATWIIEH cHadaida cMemmBaioT ¢ 10 % pactBopom
Na,COs B ycTpoiicTBe 1 ¢ MEXaHMYECKOM MEIIaIKOM.

Merakpui kuesora Hummarop

R L ' E 3 N

Mll ) IPHTYBYH 4 ) y
)

4
Na:2COs

KMITD ?
2 2

Puc. 8. Texnosioruveckasi cxema noJry4eHus J1enpecCOPHO-AMCIePrupyromeit
NPHUCAKN HA OCHOBE HU3KOMOJIEKYJISIPHOTO MOJIUITHJIEHA U MoJu(MeT)akpuiaaToB: 1 -
MEXaHUYECKUM CMECHUTEIb JIsl OUYUCTKH; 2 - GUIBTP; 3,6-HACOCH 4 - MEXaHUYECKUN CMECUTEITh;
5 - peakTop, 7 - HHXKEKTOPHBIA CMECHUTENh; 8 - EMKOCTb.

[TonyueHHyo cMmech QUIBTPYIOT Ha (GWIBTpEe 2 U OTHCISAIOT OT BOJIBI.
[TpOoMBITEIN TTOPOIIKOOOPA3HBIN HU3KOMOJIEKYISIPHBIN MOMHATUIIEH CMEIUBAIOT C
pactBopoM xusopuaa yriaepoaa (IV)B peakTtope ¢ MEXaHUYECKUM CMECHTEIEM 3.
PacTBOop HHM3KOMOJIEKYJSPHOTO MOJUATUNIEHa B xiopuae yriaepoaa (IV)
NEPEKaYMBaJI B MEXaHUYECKUI CMECUTEIND 5 C MOMOIIbIO Hacoca 4 U CMELIMBAIN
c HAK, xoTopmlii HCMONB30BAIM B KayecTBE HWHUIMATOpA HJs 0OeCIeYeHHs
pPEaKIUU HU3KOMOJIEKYJIAPHOTO MTOIUATUIIEHA C TTOJIMMETAKPUIIATOM.

PactBop HU3KOMOJIEKYJISIPHOTO NOJINITUIICHA c WHULIMATOPOM
MPEABAPUTEILHO CMEIIMBAIOT C TMOJHUMETAKPUIATOM B MPUCYTCTBHUM CEPHOM
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KHUCJIOTBI B MHXKEKTOPHOM cMmecuTesne 6 u nepeHocsat B peaktop 7. [lomyuennyro
CMeCh MepeMENINBaloT B peaktope 7 B TeueHue S u npu temmneparype 60—-80 °C.

B peaktope 7 oOpa3syercs CBsI3aHHBIA COIMOJMMEDP METHJIMETAKpHIaTa
MOJIUATUJIEHA C HU3KUM MOJIEKYJIApHBIM BecoM. [locne QuubTpanuu cBS3aHHOTO
cormojiuMepa BMECTE€ C NPOAYKTaMU peakiuu Ha (UIbTpe 8 OH CYIIUTCSA B
cymiibHOM mKady 9. JlaHHBIN CBSI3aHHBIA COMOIMMEp, 00JIaaI0MIUN CBOMCTBOM
JEMIPECCOPHO-IUCIEPTUPYIOLIEH MPUCAAKUA I JIU3EIBHOTO TOIUIMBA, MOCIE
cymku cobupaetcst B emkoctu 10.

OnpeneneHo, MNOJYYEHHBIE HA OCHOBE JAHHBIX TEXHOJIOTMM MPHUCAJIKH
N00aBIIsIM K JU3EJIbHOMY TOIUIMBY B PAa3JMYHBIX KOHILIEHTPAUUAX  JUIS
oTpesieNieHUs MyTHOCTH, TEMIIEPATyphl 3aCThIBaHUA U GUIbTpauu (Tabnuma 5).

Taouuuna S

Biusinue genpeccopHO-AMCIEPrUPYOIIMX NPUCAT0K, CHHTE3HPOBAHHBIX

HAa OCHOBE MECTHOT0 BTOPUYHOro chipbst HMIID u nmosimMeTrakpujiaToB, Ha
CBOMCTBA JIU3€JIbHOI0 TOILINBA

N | @ o @) 4 - 4
= S g°. | &°, | 8 EE |3
3 = 5 = Z - eE | 2
25 & s = s = & s 3 2
S = = = a
= = 2 3 2 3 =0 | 220 =0
5 2 s o =z o 3 = o 2 ac| EO
s © = = = =z ) =
z ° = Sz |2E |& |25 |2
= = 2 =
= = 2 g | £ s | %
1 AT - -5 -9 - -6 -
2 AT+ IIMA+ HMIID 0,1 -5 -25 -16 -9 -3
0,5 -4 -40 -31 -18 -12
1 -4 -39 -30 -20 -13
3 AT +IIMA 0,1 -4 -27 -18 -8 -2
conojaumep 0,5 -4 -34 -25 -19 -13
1 -4 -45 -36 -19 -13
4 AT +MMA 0,1 -4 -35 -26 -18 -12
comoJuMep 0,5 -5 -42 -33 -19 -13
1 -4 -14 -5 -19 -13

[Ipu noGaBneHuu B AU3EIBHOE TOIIMBO MPHUCATIOK Ha OCHOBE METaKpuiara u
HU3KOMOJIEKYJISIPHOTO MOJUATHIIEHA ObUIO JOCTUTHYTO CHMKEHHWE MaKCHUMalbHOU
TeMrepatypbl 3actbiBanug 10 -40 °C, xonmonHo# ¢unsrpamuu ao -20 °C, npu
n00aBJICHUM  cONoJiUMepa  Modu(MeT)akpujaTta  JOCTUTHYTO  CHHUKEHHUE
MaKCHMAaJIbHOW TemmepaTypbl 3acThiBaHus 110 -45 °C, x0i0aHO0N QUIbTpalvK 10 -
19°C, a B 0,5% pacTBOpe AM3EIBLHOrO TOIUIMBA M MPUCATAOK U3 COMOJUMEpa
MeTUIIMETaKpuiaTa MaKCUMabHas TeMIlepaTypa 3aTBepAeBaHus Oblla CHUKEHA JI0
-42 °C, xonomgHas ¢unsTparus 10 -19 °C, nmu3enbHOro TOIUIMBA U TPHUCANOK W3
COMOJIUMEPA  MOJUMETWIMETAKpUiiaTa  JIyTO  CHU)XKEHHE  MAaKCUMAJIbHOU
TeMIiepaTypsbl 3acteiBanusA 10 -30 °C, xomomanou dpunsTparmu a0 -19 °C.

Hamu wusydensl monHble cBoiicTBa ausenbHoro torumea OKO-3-10.100-40
OKIT 02 5130c mpucagku HMIID wu nonu(MeT)akpuiaaTHBIX —IPHUCAIOK,
MOJIY4EHHOTO Ha OCHOBE MECTHBIX BTOPUYHBIX OTXOOB, UCXO/sl U3 TpeOOBaHUH K
HeMy. Ha ocHOBaHMM ATOr0 OBLIM MOJYYEeHBI pe3yJIbTaThl, IPUBEICHHbBIE B TAOIUIIE
6.
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Tadoauna 6

Pe3yabTaThl J1a00pPaTOPHBIX AHAJIU30B U KOHTPOJIb KayecTBa
JAU3eJIbHOI0 TOIUIMBA ¢ 100aBjeHUeM npucaaoxk uz HMIID u

nojiu(MeT)akpujiara
MeTo Hopwma nng mapku LB
HanmeHnoBanue mokasarteei A OKO-K-10,100-40 | Ju3. Tom. 6Ge3 Hus. Tom.
KOHTPOTH OKII 02 5130 npucagkn | C MPYICAAKOH
preax 0,1%
1. LleTaHoBEIil WHIEKC, HE MEHEE Ai;g/; D 46 52,7 52,6
2. ITmotHoCTh , Kg/m ® He Gomee npu 20 °C | TOCT 3900 860 824,5 8245
3. @paKIMOHHEII COCTaB:
0 o,
50% neperonsiercs npu Temmneparype °C, 280 260 261
N . rOCT 2177
95% neperounsercs npu temneparype °C, 348 348
HE BBIIIIE 360
4. ConepkaHue BOJIbI I'OCT 2477 OTCYTCTBHUE OTCYTCTBHUE OTCYTCTBHE
p- Hpez[eng Had remiiepatypa EN 116 MuHyC 15 MuHYyC 7 muHycC 18
(bubTpyemocty, “C He BhIIIe,
6. Noanoe uucno, g Ha 100 g Toruina, He FOCT 2070 5 05 0,54
Oouiee
o/ _ 0
7. Kokcyemocth 10 % - HOTO OCTaTKa, % ASTM D 0,20 0,01 0,01
He OoJiee 4530
8. 3os1bHOCTB, Yo(MaccoBast noyst), He 6onee | T'OCT 1461 0,01 0,003 0,0032
0. MaccoBas moyisi cepbl, %, He Ooiyiee, B
[TOILIUBE Buza | 0,100
Buza |l T'OCT 19121 0,050
Buza Il 0,035 0,019 0,02
10. MaccoBas 1011 MEpKalTaHOBOH CEPBI ASTM D
%. He Gonee 3027 0,01 0,0004 0,002
ASTM D
11. Comeprxanre cepoBOIOpOaa 3027 OTCYTCTBHUE OTCYTCTBHUE OTCYTCTBHUE
12. UcnplTanue HA MeTHOU ASTM D 130 BruiaepxuBaet Bhiepiusact | Boiiepxusact
IJIACTHHKE Kiaccl
L3. Coz[epxcaHfI ¢ BOAOPACTBOPUMBIX | roeT 6307 OTCYTCTBUE OTCYTCTBHUE OTCYTCTBHUE
KHCJIOT W MIeJI0Yer
14. BszkocTth KI/ZIHeMaTI/I‘IeCKa}I ipu 20 °C, roCT 33 38 3.7
mm-/s, B ipeenax 1,8-5,0
3
15. Kucnornocts, mg, KOH na 100 cm FOCT 5985 5 0.3 0,33
[TOIUIMBa, HE OoJiee
16. TemnepaTypa BCHBIIIKH, ONIpeaeseMas
0 .
B 3aKPBITOM THUTJIE, C, HE HIDKE: § FOCT 6356
JUTS TEIIJIOBO3HBIX U CYAOBBIX IU3ENEH U 66 53
ra30BbIX TYpOHH 40
17. Mexanuueckue npumecH, %, He 6osiee TI'OCT 6370 0,0024 0,002 0,0021
18. KOHHCHTpaIII/:I:I (akTHIeCKnX cMOJI, Mg FOCT 8489 40
Ha 100 cm’ TormuBa, He OoJee 9 9
19.Temneparypa 3acteiBanust,°C Hem Bbitie,| TOCT 20287 MHUHYC 25 MuHYyC 12 MuHYC 24
ESI.];FIZMHepaTypa momyrHermA,  °C - He I'OCT 5066 MHHYC 5 MUHYC 6 MHUHYC 6

N3 IMOJIYYCHHBIX PE3YyJIbTATOB BUIHO,

4dTO IIpH IIOJIHOM HCIIBITAHHUH

IKCIUTyaTallMOHHBIE CBOWCTBa au3enbHOro tommmBa ¢ 0,1% mnpucankoit He
OKa3bIBAIOT OTPHUIIATEIILHOTO BIVSIHAS HA CTAHAAPTHI TU3EIHHOTO TOIUIMBA MAapKU
OKO-3-1 0,100-40 OKII 02 5130. Ona ynyumiaeT yka3aHHbIE CBOMCTBa TOIUIMBA
32 CYET CHW)KCHHUS TEMIIepaTypbl 3aTBEPICBAHHS C
Temmepatypsl GunbTpaw ¢ -7 'C 10 -18 °C.

-12

°C mo -24 °C nu
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Takum  00pa3oMm, CHHTE3UPOBAHHAS  JICTIPECCOPHO-AUCIICPTUPYIOMIAS
npucajgka yiydmaer temneparypy 3acteiBanus a0 ['OCT 20287, temnepaTypy
dbunbTpanuu 10 crangapta EN 116.

Takum 00pa3om, ’KOHOMHUYECKUH 3(@PEeKT OT BHEAPECHHS pa3pabOTaHHOM
TEXHOJIOTUH MPHUCATOK Ha OCHOBE MOJIMMETAKPHUIIaTa COCTaBIseT 437 MIIH CYMOB.

3AK/IIOYEHUE

1. Onpenenensl 3G(EKTUBHBIE METOABl  pa3lCeHUs W OYHUCTKH
HU3KOMOJIEKYJISIPHOTO nosiaTUIeHa. OnpeneneHsl (bU3UKO-XUMHUECKHE
XapaKTePUCTHKU JKUAKOW (pakiuu BTOPUYHOTO CBHIPhS JJIsl TMPOU3BOJICTBA
MOJIMATUJIEHA UCCIIEIOBAHBI METOJJOM XPOMATO-MacC-CIIEKTPOCKOIUY.

2. PexameHII0BaHa TEXHOJIOTMYECKass CcXema pPEKTU(UKAIMK BTOPHUYHOIO
CBIpbS TPOM3BOJCTBA KUAKUX (pakuuid HU3KOMOJEKYJSPHOTO MOJIUITHIICHA.
OtmeueHo 3¢ (peKTUBHOE NPUMEHEHHE MECTHOTO BTOPUYHOTO CBIPBS, T.€. KUIKUX
(bpakuii HU3KOMOJIEKYJISIPHOTO MOJIMATHIIEHA B PA3IUYHBIX OTPACIAX.

3. U3ydyena romomnonuMmepusanus BBICHIMX aJKWJI(MET)aKpHJIaTOB B cCpene
OpraHMYECKUX pAcCTBOpPUTENECH U BIMSIHME HA HEE pa3IMYHBIX (HAKTOPOB.
OmnpeneneHpl COCTaB U CTPYKTypa MOJUATKUIMETAKPUIATOB, MOHOMEPBI MOYXHO
pacCIONOXKUTh B caeAyronieM nopsake aktuHoct: JIMA —-IIMA—OMA.

4. W3y4yeHO BIMSHHUE COIOJMMEPOB OEH3TUA30JITHOHWIMETAKpHiaTa M|
CTepUJIMETAKpHUIIaTa HAa BSI3KOCTh TOILIMBA. B ciryyae Manon MOJEKYIIIPHOU MacChl
conosimmepoB  BTTMMA-CMA, pekameH0BaH CIoco0 TMOJIy4YeHHs a30T- U
cepocoepKalux AUCHEPTrUPYIOIIUX TPUCATOK C BBICOKMMHU 3HAYCHHUSIMU
CTOMKOCTH K MHJIEKC BA3KOCTH U MEXAHMYECKOW AECTPYKUHUU MO CPABHEHUIO C
3HaueHusiMu [ICMA.

5. OOOCHOBaHO BIIMSHHUE MOJMMETAKPUIATHBIX MPUCAJOK Ha CBOMCTBA
JIM3EJIbHOTO TOIUIMBA. BbIIO MOKa3aHO, 4YTO A00aBieHUE MPHUCAJOK HAa OCHOBE
METUIIMETAKpUiIaTa 1 HU3KOMOJIEKYJIIPHOTO MOJIMATUJIEHA K AU3EIbHOMY TOILIUBY
CHIKAeT TeMmmneparypy 3acTbiBanus 10 -40 °C, U HIKHUI Mpeles TeMIepaTypbl
bunsTpammu 10 -20 °C.

6. PekamMeHJ0BaHO NPUHIMIHUAIbHAS TEXHOJIOIMYECKAss CXEMa IOIy4YEHUs
JENPECCOPHO-TUCIIEPTUPYIOIIUX MPUCATOK HAa OCHOBE HH3KOMOJIEKYJIIPHOTO
NOJMATWIEHA W MeTWIMeTakpwiata. [Ipy uCHBITAaHUM TOJYYEHHBIX NPUCATOK
nyTéM npurorosienus 0,01% pactBopa auzenbHoro toruea Ha byxapckom HII3
OBLJI0O 0OOCHOBAHO, YTO IOCTUTHYTO CHUKEHHUE TEMIIEpaTyphl 3aTBepAeBaHus ¢ -12
°C no -24 °C, nusiuei temneparypbl QuibTpanuu (B XoloaHoM ¢uibtpe) ¢ -7 °C
no -18 °C 0e3 BiaMSHUS HAa COCTOSIHUE TNOMYyTHeHUs. CBOMCTBa JIU3EIbHOTO
TOIUIMBA MOJHOCTHIO COOTBETCTBYIOT TPEOOBAHUSIM IrOCYAAPCTBEHHOTO CTaHIapTa.

7. PexaMeHJoBaHa TEXHOJOTMYECKas CXEMa IOJY4YEHHUsS AENpecCOpPHO-
JTUCTIEPTUPYIONIUX J100aBOK Ha OcCHOBe mojiu(mer)akpuwiatoB. OOOCHOBaHO
MOJISIPHOE COOTHOIIIEHHE METHJIMETaKpuiara u cnuptoB 3:1, remneparypa 80-100
°C, NpPOAOIKUTENBHOCTh PEAKIUH 3 4aca, mpu OJIArONPHUSATHBIX YCIOBHM st
TepuUKALNH .
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INTRODUCTION (abstract of doctoral dissertation (PhD)

The purpose of research is development of technology for the production of
depressing-dispersing additives for diesel fuel based on local raw materials, i.e.
poly(meth)acrylates and low-molecular polyethylene.

The objects of research are the secondary raw materials — low-molecular
polyethylene of “Shurtan Gas Chemical Complex” LLC, product of “Navoiazot”
LLC methyl methacrylate, diesel fuel from Fergana and Bukhara oil refineries and
samples of depressing-dispersing additives applied to it.

The scientific novelty of the research is as follows:

fractional and chemical compositions of low-molecular polyethylene liquid
waste of “Shurtan Gas Chemical Complex” were determined;

higher alkyl methacrylates were synthesized, and it was determined that the
influence of various factors on their homopolymerization and the level of activity
of monomers is according to LMA — PMA — OMA order;

copolymers based on benzyazolthionylmethacrylate and sterylmethacrylate
that show depressing-dispersing additive properties were synthesized;

it was determined that polymethacrylate additives reduce the solidification
temperature (up to -40 °C) and the lower limit of filtration temperature (up to -20
°C) of diesel fuel,

it was determined that the amount of additive (0.1%) in improving the low
temperature properties of diesel fuel at the level of state standards and not affecting
the state of opacity, lowers the solidification temperature minimum from -12 °C to
-24 °C, and filtration lower temperature minimum from -7 °C to -18 °C;

for the first time a technological scheme for the production of depressing-
dispersing and lubricating additives for diesel fuel based on local raw materials
polymethacrylates and low-molecular polyethylene copolymers was developed.

Implementation of the research result. Based on the results of research on
the use of developed depressor-dispersing additives:

synthesized polymethacrylate depressant-dispersing additives at Bukhara Oil
Refinery LLC, introduced diesel fuel with improved filtration and solidification
properties (Uzbekneftegaz JSC reference number 03-17-5 / 99 from November 15,
2020). As a result, it made it possible to replace depressant-dispersant additives for
diesel fuel imported from abroad for foreign currency with local ones;

at the Bukhara oil refinery, depressant and dispersant additives developed on
the basis of local raw materials have been introduced into production. (According
to the certificate of Bukhara Oil Refinery LLC dated November 27, 2020 No. 37-
37 | 4225). As a result of the replacement of depressant-dispersant additives for
diesel fuels imported at the expense of foreign currency with local ones, it made it
possible to reduce the cost and improve the economic efficiency of the product.

The structure and volume of dissertation. The dissertation consists of an
introduction, 4 chapters, general conclusions, a list of references and applications
on 138 pages. The volume of the introduction, 4 chapters and general conclusions
of the thesis is 111 pages.
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