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KHWPHUII (pancada noxropu (PhD) nuccepranusicu aHHOTAIUSICH)

JAuccepranmss MAaB3YCMHUHI  J0J3apOauru  Ba 3apyparu. Jlynéna
Martepuajiapra rugpodo06, ogoBOapaoil, arodod Ba OOIIKA MaxCyc xXocca OepHIl
MakcaJaua SKyYHHH MapAo3jall >KapacHJIapyu TYKAMAYWIMK KUMECUHUHI aCOCHM
nyHanmunuiapuaan Oupu O6ynud komau. HOKopu TEXHOJOTHSAIM HIIA0 YUKAPUIIL,
caHOAT TAPMOKJIAPUHUHT UXTUCOCIAIITUPUIIMILN JIaBpra 0ObEKTIIap Ba UIIYUIAPHU
XUMOSI KWJTUIT YIyH OyHAal TYKUMadIK MaTepHaJlJIapy UIIa0 YuKapuIinra Oyaran
Tanab MyHTa3aM opTud 6opMOKIa. MoauuKanusIIOBYM MOTAJIADHU MaTEPUATHIHT
ToNalapura KUMEBUH OMPUKTHPHUIN SKCIUTyaTallds Kapa¢HHWIa YJIAPHUHT Maxcyc
XYCYCUSATIAPUHHA CakKJa0d KOJWHUIIMHUA TAabMHHJIAWIUTAH SHT HCTUKOOIUIA YCYI
XUCOOJIaHaIM.

Kaxonma TYKMMauWiauk Marepuamuiapura TuapopoO Ba 010BOAPIOLLIMK
XYCYCUSITIApUHU OepHlll WYHAIMIIUAA TYpPAH XUl KUMEBUNA OMpHUKMaJapHU CHUHTE3
KWINII Ba WIUIOB OEpHIl >KapaéHJIApUHU TAaKOMUJUTAIITUPUII TAJKUK STUIMOKIA.
Tykuma nemtrono3acu, GUOPOUHM €KUM CHUHTETHK IMOJUMEPH OWIaH MoauduKaims
KWJIYBYM MOJIJIAJITAPHUHT KUMEBUN TahCUPJIALTYB KOHYHUSTIIApUTa eTapinda YbTHO0p
KapaTUJIMaramiurd Ty(dailiin WIUIATAIUII BaKTUAa MaTepUaJUIApHUHT TUIpodoO,
OJIOBOAPIONUIMK XOCCAJIApUHU KaMaWWIM Ky3aTWIMOKIa. TapkuOuja azor, Oop,
dbochop, kpemHHE cakjaraH OupukManap OwiaH TaOuWMiA Ba CHUHTETHUK
MOJIUMEPIIAPHUHT TAhCUPJIANTYBUHHU TAIKUK ITHUII KaTTa aXaMHITTa dra.

MamnakatuMm3ga TlaxTa, HUTPOH, TaOWHMK WAk Ba YJIAPHUHT TYypJu
KYPUHMILAATK apajaliMaiapd acocHuia aHTUMHUPEH Ba Tuapodod MoaganapHH
KyJutam OujlaH MaxCcyc TYKUMadWINK MaTepUAUIAPUHUHT SHTU aCCOPTHMCHTHHHU
gpatuinl OVinya xajganl TaAKUKoTiIap onubd Oopuiamoxna. Harmkana Ttabumii Ba
CUHTETUK TOJuMepiap OwnadH  (YHKIMOHAI-aKTHB MOHOMEPJIAPHHWHT ITaiBaH]I
COTIONIUMEPJIAPU CUHTE3 KWIMHIW, (U3NK-KUMEBUHM, EHFUH-TEXHUK Ba THUAPOGHOO
Xoccanapy aHUKIaHIH. Y30eKHCTOH Pecry6GIMKacHHHU SHAAA PUBOXIAHTHPHIIHUHT
Oemra ycTyBOp WyHanmumm Oyitmda Xapakatiap CTpaTerH;ICHz[al NPUHLHUITAAT
KUXAT/IaH STHTY MaxCyJIOT Ba TEXHOJIOTHS TypJIapUHU Y3JIAMITUPHIIL, [Ty acCOC/ia NYKU
Ba TamKyd 0030pAa MWUIMA TOBapJIAPHUHT PaKoO0aTOAPIONMITUTHHN TabMUHIIAII
Baszudanapu Oenrwianrad. by Oopama TYKUMa4dwiIMK —ToOJIaJlapy  fo3acuia
MOAU(UKAIMIIOBYM MOHOMEpJAp Ba MOJJANIApHU TMaWBaHA COMOJUMEPIaHUIIH
acocuia Maxcyc TYKMMAUWJIMK MaTepUaJUIAPUHUA OJIMII TEXHOJOTHUACHHM HILIa0
YUKAPUINTa KapaTWIraH WIMUN TaIKUKOTIAp ajJoOXHaa axaMHsT KacO dTau.

V36exkucron Pecny6mmkacu Ipesumentunmar <2017 - 2021  iimmnapaa
V36exncTon PecnyOnMKacuHM PHBOXKIIAHTHPHIIHMHT OEIITAa YCTYBOpP iyHAIHIIN
oyiinua Xapakatiap crpareruscu’ 2017 #un 7 ¢eBpanmaru 11D-4947-con,
“V36exucton Pecrry6mikacunn 2019-2021 iiniapaa HHHOBAIMOH PHBOXKIIAHTHPHII
cTpareruscuHu Tacaukiam Tyrpucuma” 2018 #mun 21 centsabpmaru [1d-5544-con
dapmonnapu, “2017-2019 hunnapaa TYKUMAuUIUK Ba TUKYB-TPUKOTAXK CAaHOATUHU
sSHa/la PUBOXJIAHTHPUIN Yopajapu nactypu tyrpucuna” 2016 imn 21 nexabpmaru

! V36exucron Pecry6mukacu IIpesunentunnnr 2017 itwn 7 despangaru [ID-4947-con «2017-2021 iimnmapaa
VY36ekucton PecriyOimkacnHy pUBOXIAHTUPUIIHKUHT Oelrta ycTyBop ifyHanumu Oyiinua XapakaTiap cTpaTeruscu
Tyrpucuaanru GapMoHu



[1K-2687-con Kapopu xamaa Ma3Kyp (GaojausTra TEruiuid 0omKa MebEPU-XyKyKHit
XyXxoKaTinapja Oenrwianrad BasudaiapHd aMalira OUIMpHINA YOy JuccepTaius
TaJIKUKOTU MyailsiH Japakaa Xu3maT KAJIaau.

TagKUKOTHUHIT pecmyOsinka dan Ba TEeXHOJIOTUSJIAPH
PUBOAJIAHMIIMHUHT YCTYBOP MyHAIMILIAPUTra OOFJIMKJIMIH. Ma3kyp TaIKUKOT
pecriyonnka ¢aH Ba TexHoJorwsuilap puBoxjaHumuHuHT  VII.  “Kumésuii
TEXHOJIOTHSUIAp Ba  HAHOTEXHOJOTUsJAp”  YCTyBOp HMyHanmummra MyBO(DUK
OaskapuITras.

MyaMMOHMHI YPraHWIraHJIuK Aapakacu. O yHKIIMOHAI-aKTUB
MOHOMEpJIapHH LIEJUTIONI03a, KpaxMaJ, XUTO3aH, KoJUIareH, nnak GuoponHu, MUHEpa
TYJIAMPYBUWJIApra MauBaHJI  CONOJMMEDPJIAHWII KOHYHHMSATJIIADM Ba  IMalBaH[
CONOJIMMEPJIAPHUHT  Xoccaiapu  Oyimua  Tamkukorimapam  Gao  Ya-feng,
N.C.Karmakar, Kh.M.Mostafa, Dong Yan-mao, V.Pimpon, H.JI.Mensuuk, Wang Li-
Qun, Yang Yang, Liu Yinghai, H.Kolya, V.K.Thakur, F.E.Okieimen, I.C.Eromosele,
Vasile Cornelia, Y.Teramoto, L.O.Ekebafe, Mishra Anuradha, A.H.O3epun,
A.E.MaxonoBa, Fares Mohammad, 10.1.CemunkoB, M.A.bpyk, 3.b.Annpuanosa,
JLA.CmupHoBa Ba  Oomka TagkukoTuuiap  Oaxapumrad. TYKUMauuiIuk
MaTepUaJUIapUHU SKYHUN NapAO3JallHUHT y3ura xoc xycycustiapuaun M.H.I'ycesa,
I'.E.Kpuuesckuii, A.M.Kucenes, Xie Kongliang, V.Takke, Kale Kiran, J.H.Jun,
K.P.Chelmani Ba Gorkanzap TaaKuK STHIITAH.

V36exucronna akagemukiaap M.A.Ackapos Ba C.1I1.PamuioBagapHIHT HIMHIA
MakTabnapuja  MOHOMEpJApHUHI  TaObuuii  moauMepiap OwiaH  maiiBaH[
COMOJIUMEPJIAHUIIM OVirYa TaakUKoTiIap oaub Oopunaau. Tabuuit Ba KUMEBUI
TOJIAJIap acocHjia TaW€piiaHraH TYKUMAYWIMK MaTEepUAITIADUHUHT SHTU TypJIapHHH
ApaTull, MaTepuaiapra Maxcyc XyCyCUsTIapHH O€pUIl YUyH SIKyHUH Mapao3Jiail
Macananapu K.D.Oprames, M.3.A0aykapumoBa, X.A.AJIUMOBaJapHUHT WJIMUMN
UIuIapuaa Kypubd YMKUITaH.

[Tonmumepnanu sxapaéHy KOHYHUSTIAPHU Ba TypJId MOHOMEpJIAPHUHT TaOUUi
MoJIUMEp Ba TYIAUPYBUWIAp OWJIaH TaWBaHJ COMOJUMEPIAPUHUHT XOccalapH
aHukJaHrad. Marepuanra THAPOPOOIUK Ba  OJIOBOAPAOIUIMK  OAFUIIIOBYU
HOOpPraHMK Ba OpPraHUK MoOJjajlap OWIaH SKyHUH Tapao3iam xapaCHuia
TYKUMAUUJIUK MaTepuajuilapura Maxcyc xoccajlap OCpHUIIHUHT Karop YyCyJiapu
MaBXyd. bupok, maxcyc TYKMMayuiauK MaTepUaUIapUHUA OJIMIIAA [alBaH]
COMOJMMEPJIAHHUII Ba IKYHUN Map03ialll kapaéHIapuHu OUpAaIlITUPUIITa eTapianyda
bTUOOp Oepuamaras.

TagKUKOTHUHI JUCCEPTANUA 0AKAPUIITAH OJIMH TABJIUM MYaCCACACHHUHT
WIMHMA-TAAKUKOT HILUIAPH Ppexajgapu OuwinaH Oorsmkiauru. Jluccepranusg
TaIKUKOTH TOIIKEHT TYKUMAyWJIUK Ba €HTWJI CaHOAT UHCTUTYTU WIMHUN-TAJAKUKOT
unuiapu pexxacuHuHr ®-7-08 “KuméEBuil Ba TaOuuil ToJlajmap acocujard apajanl
MaTepuaUIapHu KUMEBUHN TapI03JIall acoCIapuHU TaJAKUK JTUIN Ba UIIIA0 YUKHUIIL
(20122016 #it.), ®-7-02 “DyHKIMOHAI-AaKTHB MOHOMEPJAPHUHT TOJalap Ba
TYIAMpYyBUWIAp fo3acuia maiiBaHm conojumepnanuim” (2012-2016 iiii.) Ba
A-12-9 “Tabumii Ba CHHTETHK TIaliBaH/l COTIOJIMMEPJIAp aCOCH Ia TOJIAJIN MaTepHaiap
omum” (20152017 i#it.) maB3ymapumaru (yHIAMEHTAl Ba aMajdid JiodHuxaiap
noupacuaa OaxxapuiraH.
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TaagKMKOTHHHI MakKcaaM TNailBaHJ CONOJUMEPJIAHHUII aCOCHAA MaxCyc
Xoccaly TYKUMAUWIIMK MaTepuauiapyd OJMII TEXHOJOTMSICMHU HIIad YMKUIIIaH
noopar.

TaagkKuKOTHUHT Baszudasapu:

aKpuJ MOHOMEpJApPUHMHT 1EJUTI0J03a OWiIaH MaWBaHIl COMOJUMEpIaHUIIH
[IAPOUTIIAPY Ba CXEMACUHU aHUKJIAI,

*apa€H KUWHETHKAcH Ba IIAPOWTIAPUHU MalBaHIJIAHUII TapameTpiiapy Ba
naiiBaH;] COMOJUMEPIAPHUHT XOccalapyu OuiiaH OOFJUKJIMTUHY TaAKUK 3THIII,

MTalBaH CONOJINMEPJIAHUIIT acocua ruapopoo TYKUMaYUIUK
MaTepuasIapuHu OJIUI,

nmaiiBaHj ~ COINOJIMMEPJIAaHWII  acocuja  OJIOBOApAOII  TYKUMAadMIIUK
MaTepuasIapHu OJIUL,

naiiBaH/i COMOJMMEPJIaHMII Ba TYKUMAaYMWINK MaTepHaiapuHu rufpodol Exu
0JIOBOAPIONI SIKYHUH Map03JIalllHUHT OMpIIAIITraH TEXHOJIOTUSICHHY UIILIA0 YMKHIII.

TaaKMKOTHUHT 00BEKTH aKpWJI MOHOMEpJApH, Kalui nepcyibdar, moJumMep
SMyJCHUsUIapu, TuApodoO  KOMIIO3ULHUS, OJIOBOAPAOLI  KOMIIO3MILMS, MaxTa
IEJUTI0JIO3ACH, [TaXTa Ba MaXTa-HUTPOH TYKUMAUYUIIMK MaTepruaiapyu XUCOOIaHa IH.

TaagKMKOTHUHT TpeAMeTH TMaiiBaHj COMOJUMEpJIaHuIl, Tuapopod Ba
OJIOBOAPJIOII WIUIOB Oepuil kapaHiapu, SKyHUH mapao3jall TEeXHOJIOTHUSCH
XucoOJaHaIu.

TagkukoTHUHT  ycysuiapu. Jluccepraumsiga CcuHTE3, (PU3UK-KUMEBUI
TaJKUKOT, TYKUMAUWIUK MaTepuauiapuHu (PU3MK-MEXaHUK cuHam ycyiapu, K-
CIIEKTPOCKOIIN, [IMP-cniekTpockonus, IUIIATOMETPUA, nuddepennman
CKAaHEPJIOBYH KAIIOPUMETPHS YCYIUIApH KYIUTAHUIH.

TagKNKOTHUHT MJIMUI SHTWIKMTY Kydugaruiapian uoopar:

aKpuJ MOHOMEPJIAPUHU LEJUII0JI03a MaKpOMOJIEKyJajJapy Ba TYKUMAa4yHJIUK
MaTepuaiM Tojajapu OujaH rerepodaszand MaiBaHA COMOJIMMEPIAHUITUHUHT
IAPOUTIIAPY AaHUKJIAHTaH;

MOJIMMEPJIAHUII KWHETHKACH Ba MailBaHJIAHUII TapaMeTpiapyuHu NaliBaH]
COTOJIUMEPJIap Ba TYKUMAYMIIMK MaTepHAITIAPUHUHT XOccalapu OuiaH OOFIMKJINTA
aHUKJIAHTaH;

MaxcyCc Xoccaliu TYKHMMAadWINK MaTepUaUIapUHHU OJIMII YYyH TOJIaJlap Ba
Marepuan ro3acura (UMK afcopOIus OpKaJIM WHUIMPIOBYM MOJJIAHU OJIUHIAH
KUPUTULIHUHT a3aJUIMIrd UCOOTIIAHTaH;

TYKUMAUMJIMK MaTepuauiapura oOJoBOApIOIl HIJIOB Oepull Yy4yH SIHTH
KOMITO3MIIMS MIILJIA0 YHKWITaH;

TYKUMAUUJIMK MaTepuanura THUAPOU3OJSIIMOH €K Cynepruapopod HILUIOB
Oepulll y4yH TapKUO Ba TEXHOJIOTHK NapamMeTpiapy aHUKJIAHTaH.

TaagKMKOTHUHT amMaJMii HaTWXKalapy Kyduaaruiapaad noopar:

naBaHj COMOJMMEPJAHUII aCOCUJA TYKUMAUYWIUK  MaTepualapyuHu
ruipodo6 Ba 0JI0BOAPIONI UITUIOB OEPHUIIIHUHAT PEKUMIIAPU aHUKJIAHTaH;

MaxTa Ba NaxTa-HUTPOH TYKUMAYWIMK MaTOJIapyUHU MailBaH]l COMOIMMEPIaHUII
Ba ruApoo0 UIIIIOB OCPUTITHUHT OMpIIAITaH TEXHOJIOTHSICH UIIA0 YMKUJIITaH;

MaxTa Ba NaxTa-HUTPOH TYKUMAYUIMK MaTOJapUHU NailBaH[ COMOJIMMEPIJIAHUII
Ba 0JIOBOAPIOII UIIOB OSPUIITHUHT OUpJIaIraH TEXHOJOTUSICH UILIa0 YNKHUIITaH;



MaxCyCc XYyCYCHSATIM TYKUMAYIIMK MAaTepUaUIAPUHUHT (UBHK-MEXaHUK,
cynepruipoo6 Ba IOKOpU camapalid 0JI0BOApA0II XOccanapy aHUKJIaHTaH.

TaagkuKOT HATHKAJAPUHMHI  WIIOHWIWJINIM  Taxpubaiap  OuiaH
TaCAUKJAHTaH Ha3zapuid TaJIKUKOTJIAp, BasudaJapHUHI AHUKIUTUHU KUMEBHM Ba
(U3UK-MEXaHUK CHUHOBJIAD HaTIKaJlapyu OWaH TacAUKJIAHUIINIa AacoCJaHTaH.
Onunran TaxpuOaBuil HaTWX)anap (HU3MK-KUMEBUN Ba TEXHOJOTHK yCyJulap OWIIaH
TaCIUKJIAHTaH.

TagKUKOT HATWKAJIAPUHUHI WIMMHA Ba aMajuMd axamMMsTH. TaakukoT
HATWKATAPUHUHT WIMHAA aXaMHUsITH Kalduil mepcyiabdar, akpuia MOHOMEpIIApH,
TYKUMAYUINK MaTepuaau LEeJUTI0JIO3aCUHUHT MailBaH]l COMOJUMEpIap XOCHI KUIUO
TabCUPJANTYBUHUHT TaCIUKJIAHTAHJIMIY, >Kapa€H KUHETUKAcH, IeJUI0JIo3a Ba
nmoym(MeT)akpuiaaTiap TaldBaHI COMOJUMEPIAPUHUHT MOJICKYJSIp TaBcUbIapH
AQHUKJIAHTAHJINTH OWJIaH W30XJIaHA/IH.

TaaKUKOT HaTWXKaJApUHUHT aMaliuil axaMusTH Y30K BakKT HIUIaTHITaHAA
Oapkapop Xoccalldi MaTepHall WIUIa0 YMKapuilra HMKOH Oepaguran ruapodob
MojJanap, aHTHUIUPECHJIAPHU MailBaHIJall Ba MAaXxCyC XYCYCHUSTIU TYKHMAauHWJIUK
MaTepUai OJIMITHUHT OWpJIallraH TEXHOJOTHUACUHM HWIUIA0 YMKWITAHJIUTU OWiiaH
M30XJIaHaId. YOy TEXHOJOTHS Maxcyc SKyHUH Map[o3jall Ba MaxaJUTud ToJaIu
pecypclapHH 4YyKyp KailTa MOUIAll OpKaJd TYKUMA4WINK MaxCyJloTJapu
ACCOPTUMEHTUHU KEHTaUTUPUII Ba JIMOEpaILIAIITUPUILITAa UMKOH Oepajiu.

TagKuKOT  HATHXKAJAPUHMHI  KOpMM  KwimHraniauru.  [laiiBang
COTIOJIMMEPJIAHUIII ACOCHIA MaXCyC XYCYCUATIN TYKUMAYWINK MaTepHalapy OJIMIIL
TEXHOJIOTUSACUHU UNUTA0 YUKUII OYiiMYa OJTMHTaH WIMHUNA HAaTHXKaJlap aCoCUIa:

TYKUMAYWINK MaTepuajUlapuHu OJIOBJAH XHMMOsUIalll Y4yH HIUIOB OepuIll
KOMIIO3uIHsAcHra Y36exucTon Pecry6iukacu VIHTeMIEKTyan MyJIK areHTIATHHHHT
natrentn (Ne TAP 0523430, 2016 ii.) onunran. HaTwxana KOMMOO3WLUSIHUHT
KYJUIAHWIWIIYM ~ TYKUMAUUJIUK ~ MaTEPHAIMHUHT  OJOBOAPONUIMK  XOCCAJTapHHU
OIIUPUII UMKOHUHU OepraH;

TYKHUMaUWJIUK Matepuauiapura ruapo¢do0 HIIOB OEpUIl y4yH KOMITO3HIIUS
“V3ryKuMaunankcanoar” Yiommacu TapkuOumarn “Ypramu baxman” MUK
KOPXOHACH/IA aMaJTHETTa KOPHUil STHTaH (“Y3TYKHMaunInKcanoat” YIomMacHHUHT
2019 #un 25 oktsbpmarum 04/18-4519-con mabiaymoTHOomacu). Hatmwxkama cys
YTKa3MaclIMK Xoccajlap SXIIWIAHTAH THAPOU3OJALMOH TYKUMAaudWIIMK MaTepuaiu
niu1ad YMKapuIil MMKOHUHU Oepras;

TYKUMAYWINK MaTepUaJUIApUHUA OJIOBJAH XUMOSJIOBYM HWIJIOB OEpHINl Y4YyH
komno3unuss Hamanran sumosgtunudr “MHWPOBU]] TEKCTHUJIB” MYX Ba
Tomkenr maxpuauAr “IRODA-GAZMOL-BIZNES” xycycuii KopXOHaJlapuaa
aManueTra >KOpPUU STUITaH (“S’ISTS'IKI/IMa‘II/IJII/IKcaHoaT” Yiommacunuar 2019 iun
25 oxrsaopmarn  04/18-4519-con  mMawmiaymoTHOMacu). HaTwka sKcIulyaTalioH
xoccanmapu Oapkapop OVynran oyioBOapAONl TYKUMAYWIMK MaTepUald MILIa0
YUKAPUII IMKOHUHU OepraH.

TaagKuKoT HaTHKAJTAPUHUHT anpodauusicu. Ma3Kyp TaJIKUKOT HaTHXXKaJlapu
5 Ta xankapo Ba 11 Ta pecnyOnuka wiMHii-aMannii aH)XyMaHJIapuaa MyXoKaMmaiaH
YTKa3WJraH.



TaakuKOT HATHXKAJIAPUHUHT JIBJOH KUIMHMINM. Jluccepranus MaB3ycu
Oyinya >xamu 27 Ta wiMmui unuiap domn dTwirad. lllynmapgan 1 Ta uxtupo ydyH
maTeHT, Y30ekucton Pecny6imkacu  Ommii  aTTecTanms — KOMMCCHSCHHHUHT
JUCCEPTALMSIIAD aCOCUM MIMUN HATHKAJIAPWHU YOIl ATHUII TABCHs 3TUITaH WIMHN
Hampiapjaa 8 Ta wiIMHR Makona OYnuO, Iy >KymilajaH, 3 Tacd peclyOiuKa Ba
S Tacu XOpWKUH KypHaJIap/ia Halllp STUJITaH.

JluccepTanMSIHUHT TY3WJIMIIM Ba Xa:kMH. [luccepranusi TapkuOW KUPHIIL,
TypTTa 000, Xynoca, doinamanuiaran agaOuérinap pyMxaTd Ba WIOBajgaH uOOparT.
JuccepranustHUHT Xaxxmu 118 Ger.

JTUCCEPTAIIUSTHUHI ACOCUM MA3MYHH

Kupum xucMmuga yTkazwiraH TaJIKUKOTJIAPHUHT J10J13apOJIMTH Ba 3apypaTu
acocliaHraH, TaJAKUKOTHHHI Makcaad Ba Basudaiapu, OOBEKT Ba TNPEIMETU
TaBcuQaHrad, pecnyonukagaru (GaH Ba  TEXHOJOTHUSJAPHUHT  YCTYBOD
WYHAIMIUIAPUTA MOCIIMTU KYPCATWITaH, TAAKUKOTHUHI MJIMHM STHTUJIMTY Ba aMaJIui
HaTWXanapyu 0a€H KUJIMHTaH, OJIMHTaH HATIKAJAPHUHT WIMHI Ba aMajiuil axaMusTH
oun0 Oepuiras, TAAKUKOT HATHKAJIAPUHU aMaUETTa >KOPUN KUJIHUIIL, HAIIpP STUJITaH
WIUIAp Ba JUCCEPTALMS TY3WINIIN OYHHYa MabIyMOTJIAp KEJITUPHUIITaH.

Huccepranussauar  “llaiiBanx  comojiMMepJIaHUII Ba TYKMMAYWJIHK
MaTepUa/UIapUHM  fIKYHHH  @mapaosjam  Oyiuya WIMHA — TagKUKOTJIap
XOJIATHHUHT TaXJWam~ 7e0 HOMJIAaHTaH OUpUHYM O000Haa JHccepTalus MaB3yCu
OwraHn OOFfNIMK OYiran, Halmp OJTWITaH HIUIAp MaHOanapu Oyiinua WIMUN
M3JIAaHUIUIAp Ba TaxJIMJI HATWXKAJTAPUHUHT MyXokKamacu Oepwiran. MoHomepiapHH
noJiucaxapyuajiapra IMaiBaHA COMOJIMMEpJIaHUIIM, oJioBOapaom Ba Truapodoo
KOMITO3UIIMSUTAPHUHT TapKUOM, OJIMHMILM, XOCCAJlapyd Ba WIUIOB OepuIl ycysuiapu
TaxJIUJ STUITaH.

Hucceprauusinuar  “Pearentiiap TaBcu(du, COMOJIMMEpPJIaHUIL, WILIOB
Oepuil Ba MaxcyJoTjap XOCCAJAPUHU TAAKHUK 3THII ycyuiapu” 1e0 HOMJIaHTaH
UKKMHYM O00MJa TaAKUKOT OOBEKTIAPUHUHT TaBcudu, (QYHKIIMOHATI-aKTHB
MOHOMEPJIAPHUHI MaxTa LEJUTI0I03aCl Ba TYKMMAYWIMK MaTepuajuiapyd ro3acuiaa
MaiBaH]| COMOJUMEpJIAHUII YyCyJUIapu, MaTepuauiapra ojioBoapaom Ba ruapodod
MIUIOB OepHIll yCIIyOu, COMOJMMEpIap Ba MaTEpUAJUIAPHUHI XOCCATAPUHU TaIKUK
THIN ycyiuiapu Kenrupwiarad. [laxra memrono3acuHuHT akpui kucioracu (AK),
MetwiMmeTakpuiaT (MMA), H-Oytunmerakpuiat (BMA), akpunonutpun (AH) Ounan
naiBaH conojsmMepnapu cyBaa kanui nepcyinbdat (KII) éku opranuk sputyBunga
azom3oMoi kuciotacuHuHr auHuTpuia 3¢upu (JAK) umrtupokupa, rereporex
apanammManyu peakuuon Mmaccanu 60-70°C rtemmeparypana JOMMHUIM apanaliTHpPHO
Typuirad xosjga onuHau. llemmonozanunr nomuakpun kuciora (ITAK) Owunan
nmaWBaH/l COMOJIUMEpJiapu dTaHoiaa, mnomuMmeTwi(0yTtun)metakpuiar ([IMMA,
[IBMA) Ounan cononuMepiapu anetonna, nohuakpuiaonutpun ([TAH) Ownan
cononumepiapu aumetmipopmamuaaa (JJMDA) Tozananau.

TYKUMauWJIMK MaTepUAIUIADUHUHT MaWBaHJ COIMOJUMEPIAPUHU OJIUII Y4YyH
to3ananrad matora aBajl KII ancopouusinaniu. CHHTETHK NOJIMMEpIapHA MaTepual
LE/UII0JI03acy  Tojallapura  maBadmjgam  MoHomep  opurMmacuma  50-70°C
TeMIiepatypaja 4—5 coar JaBoMuja amalra OmMpUiIaAn. MoOHOMEp MaTto Maccacura



Hucbaran 10-25%, wHuUIUpIOBUM MOAAa MOHOMEp Maccacura HucOGatan 1-2%
MUKJIOpJapAa onuHau. [laiiBan conmosiMMepiaHuIl Ba ojioBOapaom €ku ruapodod
UIUIOB Oepulll >KapaHJIapyHU OUPJAIITHUPUIN TEXHOJOTHSICH MOC KEITyBYH
KOMITO3ULIUSIIIAPHU KYJUTaraH X0J1/1a aMmalra O pUIIIu.

Huccepranussaudar “ConoJiuMepsap Ba TYKHUMAYMIMK MATEePHALIAPUMHHA
OJIMHMIIN, (U3MK-KUMEBHII Ba MeXaHMK Xoccajapu’ 1c0 HOMJIAHTaH yYHHYH
000uga MOHOMEpJIapHU  IIEJUTI0NI03a  MaKpoMoJIeKyJjajgapu OujaH  maiBaH
COTIOJIMMEPJIAHUII PEAKLUs HIAPOUTIAPH, HEJUTI0N03a COMOIUMEPIAPUHUHT (PU3UK-
KMMEBUI XOcCcajgapH, CUHTE3 KHWJIMHTAH COIMOJIMMEPJIAp ACOCHUIArM TYKUMAUMIIUK
MaTepUaUIApUHUHT (U3UK-MEXaHUK XOcCCallapy TaJKUKOTH HATHXKAIapu MyxoKama

OTHJIaAU.

1-xanBaJa

AK UK-cnekTpjiapuaaru XapakTepucTuK ITHINIT YH3HKIAPH

HOTunum ynsuru, Tebpanumm Typu TeOpanum Bornap Ba arommnap
em? WHTCHCHUBIIUTH TYPYXH
985 nehopMaIroH Ky4Iu =CH>
1046 nedopMaImoH KYWIU -CH=CH,
1192 BaJICHT Ky4Iu C-O
1243 nedopMaImoH ypraga -CH=CH,
1298 nehopMaIoH ypraya -CH=CH,
1434 nehopMaroH Ky4JIu =CH>
1636 BaJICHT ypraga C=C
1703 BaJICHT ypraya C=0
2997 BAJICHT ypraua =CH,
3067 BaJICHT KEHT, KyWIH OH

2-KaABaJ

MAA UK-cneKkTpjapuiaru XapakKTepruCTHK WTHJINII YH3UKJIAPH

FOTHmIm unsury, TeOpanum Typu TeOpanum Bormap Ba aromap

em™ WHTCHCHBJIUTH TYPYXH

899 nedopMaImon KYWIH =CH,

1091 nedopmarnon Vyprada CH,=C

1199 BaJICHT Ky4JIU C-O

1378 nehopMaImoH Vypraga CH;

1437 nedopMaImoH Vypraga =CH,

1636 BaJICHT ypraya C=C

1732 BaJICHT KYWIU C=0

2954 BaJICHT ypraya =CH,

[lomuMepnaHUIIHUHT JKapa€H TE3JMIW Ba IaiBaHJ COIOJUMEDP YHYMH,

NaiiBaHAJIAHWII Japakack Ba caMapajopiiur,

pPEAKUMSHUHT WYHAIMIIN Ba

MEXaHU3MH Kabu mapameTpiiapu UI1ad YUKAPHUII TEXHOJOTUACUHH PeKaJaIlITUPHIII,
nmaBaH/l COMOJIMMEpJap Ba yjaap AacoCHIard MaTepHAIAaPHUHT MOJEKYJISIp
TaBcuQIapy Ba XOCCaTapuHU Oamopar KWl UMKOHUHH Oepamu. JKapaéHmapHUHT
MEXaHM3MHUHM aHuKjam ydyH nesmnonos3a, KII, AK, MMA, AH napuunr [IMP Ba
UK cnekrtpiapm Taxjauwn  KuiauHau.  Modnomepnapgaru C=C Ba C=0,
akpunonutpunaaru C=N, sdupnapgaru C-O, nmonumep Ba MoHoMmepiapaaru C—N
oornapra (1,2-xaasan), nemutnonozagaru O—H 6ornapra, KII naru O=S=0 Ba -O—-0O—
Oofnapra (3-KaaBai) TErulUId OYJraH BajJeHT Ba JAePOopMalMoOH (CUMMETPHUK Ba
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HOCHUMMETPHUK) TEOpaHUIUIAPHUHT IOTHIWII YH3UKIApU IOKOPH AHUKIMK OujaH
TOIUIIIN.

3-sKkaaBaJ
KII UK-cnekTp/jiapuaaru XapakTepuCTHK ITHIMI YU3UKJIAPH
FOTunum ynsuru, Tebpanumm Typu TeOpanum bornap Ba aromnap
em™ WHTEHCHUBIIUTU TrypyXu
558 ypraua S0,”~
690 Vypraua S0~
1059 CHMMETPHK BaJICHT KyWIH S=0
1262 CUMMETPHUK BAJICHT KYWIH 0-0
1295 ACUMMETPUK BAJICHT KyWIH 0-0
2136 BAJICHT Vypraua 0=S=0
2570 BaJICHT Vypraga 0=S=0

Hemmronozanu KII Ounan tabcuprnamryB maxcynotriapuHuar UK cnextpiiapu
OoluIaHFUY MOJJANapAard KaOu 3puUTyBUMWIIAp Ba MIapouTna onuHAu. byHna sHru
IOTWJINII YU3UKJIAPUHUHT Taiao Oynmummra, OONUIaHFWY MOJAJANapAard FOTHIIHII
YU3UKJIAp WHTEHCUBIMTUHUHT KaMaluIy €KU CHIDKUIINATA 3bTHOO0p Kapatuiau. [1K
OWwIaH TabCHUpJAllraHja, UEJUIIOJIO3aHUHI THUIAPOKCHII TypyXJiapu OuiaH OOFIHMK
Oynran (4-kanBasl) y3rapuluiap Ky3aTWITAHJIUTHU Iy TYPYXJIAPHU WHULMHPIIALI
peaknusAcua KaTHAIITAHIUTHHA TaXMHUH KWJIUIITa acoc Oyaau.

4-kanBaj
Hesnrono3anu IIK 0unan tabcupiaamranaa UK-cnekrpiaapaaru 0 THIM I
YHU3UKJIAPHU X0JIaTH BA HHTEHCUBJIUTMHUHT Y3rapuiiu

IO Tvnum yu3ury, TeOpanui Typu Atomuiap, Kysaruiran y3rapumuiap
emt OofIap
1262 BaJIEHT 0-0 MHTEHCUBIIMKHUHT KaMaHUIIH
1337 nedhopmalmor OH WHTEHCUBJIMKHUHT KaMaWHIIN
2850 BaJICHT OH CHJDKHII
2928 BaJICHT OH CHIKHIIT

Anabuér MaHOamapUHMHI Ba CHEKTPOCKONUK TAAKUKOTIAp HaTHXKalapu
Taxjuiura kypa nemnono3a Oownan KII Tabcupnamranga akTUB MapKas3JIapHUHT
XOCHJT OYJTMIIIMHY Kyiuaaru cxema OujiaH TacBUpJIall MyMKHH:

S, 05~ -» 250, SO,°+ H,0 - HSO, + OH*

[CeH70,(0H)3], + S0,° / OH® = [CeH;0,(0H),0"], + HSO, / H,0

[laiiBaHqIaHTaH  3aHKUPJIAPHUHT  YCHII  Ba  y3WIMII  peakUusyIapu
MEXaHW3MHUHM aHMKJIAll Y4YyH MaiiBaHx cononumepnapaudr WK-cnekrpiapy,
nacTinabku  ToJIMMEpP, MOHOMEpJIap Ba maiiBaHn —conoiumepiaapHuar [IMP
cnekTpiapu Taxjawil ASTwiad. Llemmono3a  comoauMepiiapd  CHEKTPIapUHHHT
TaxXJJWJIWAAH KU3UKApJu HaTwkanap onuHau (S-xkansan). Comonumepnapaa CH Ba
CH; rypyxjapuHuHT BajeHT Ba JedopMaliuoH TeOpaHHILIapH CaKJIaHuO KOJIaIw,
MOHOMEpPJIAPHUHT BUHWI TYypyXH TeOpaHUIIapura TETUILIM OYIraH OTUIIHUII
YU3UKJIApH Aespiiv WyKomanau. MoHoMepapara KapooHus, Mypakkad 3gpup, HUTPHII
rypyXJapH CHHTE3 KWJIMHIaH COMOJIMMEpIapia KyUCH3 CUTHAIUIAPHU HAMOEH KWJIAIH.

Cononmumepnapuunr WK-cnektprapuaa uemnono3aHd CHeKTpura HucOaTtaH
6ab3M SHTM umM3uKIap aHuKIaHma. 1720—-1734 cm™ coxama AK, MMA mmar C=0
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rypyxura ternnum 6ynran, 2241 cm™ coxana AH HHHT HHTPHI FypyXHra TErHIILTH
OyJIraH FOTWINII YU3UKJIApHU Tai10 OYau.

5-kaaBaJ

Iesr0103a conosiumepJiapu UK-criekTpiiapu OTHINI YU3HKIAPHUHHUHT
gacroTajapu (cm")

AK OwusaH (HHTEHCHBIIUK) MMA 6wuiiad (MHTEHCHBIIHK) AH Ounnan (MHTEHCHBIIHK)
556 (x-3) 1318 (x-3) 559 (k-3) 1318 (x-3) 559 (k-3) 1317 (¥p)
615 (¥p) 1340 (x-3) 616 (¥p) 1340 (x-3) 614 (x-3) 1337 (¥p)
664 (x-3) 1373 (3p) 666 (x-3) 1373 (¥p) 663 (kx-3) 1374 (¥p)

1030 (k-1n) 1431 (yp) 1027 (x-1n) 1431 (¥p) 1027 (yp) 1432 (yp)

1055 (kx-1mn) 1632 (3p) 1058 (k-1n) 1632 (¥p) 1057 (kx-1mn) 1635 (3p)
1116 (¥p) 1720 (¥p) 1116 (k-1n) 1720 (¥p) 1113 (¥p) 2241 (x-3)
1164 (yp) 2900 (¥p) 1164 (yp) 2899 (¥p) 1164 (yp) 2922 (yp)
1203 (¥p) 3300 (x-u) 1203 (¥p) 2941 (¥p) 1203 (¥p) 2942 (k-3)
1281 (k-3) 3417 (xeHr) 1280 (x-3) 3418 (xeHr) 1281 (k-3) 3434 (x-1m)

bapua comomumepnapaa 1027-1030,
1055-1058 cm™ coxajapaa KywiH,
1113-1116 Ba 1164 cm* coxajiapiaa
ypraya Kywid OTWIHAII YHU3UKIAPU
Ky3aTwiaau. by umsuknap oanuid s¢up
OOFIapWHUHT TeOpaHUIIUIaApUTa TETHUIII-

2)

JTUIUD (1-pacm). Monomepnapau
LEJUII0I03ara MaiBaHj —COIOJIMMEpJIa-
HULIMHU ~ WHULUUPJIALL  PEaKLHsICH,
TR 300 1500 13001000 KYIIPOK, LEJUIIOJO3aHUHI  THIPOKCHI

rypyxjapu OVituda coaup Oynau.

OHIM UEJUII0JI03a Ba YHUHI aKpul
MOHOMEpJapu  OwiaH  comoJiuMepa-
punuHr  [IMP-cniektpnapuan  taxJymn
Kuinamus. Lemmronozanunr [IMP-criekTpu-
na CH; Ba CH rypyxnapuHuHT npoTtonnapura rerunum oynran 0,90, 1,18, 1,32, 1,37
M.y. naru curHamap, OH rypyx mpotonura terunum Oynran 2,5-4,5 M.y. Jaru
mynbTHILieT curiai, CH,OH rypyx nmpoTtonura terunuia Oynran 6,54 Ba 6,95 m.y.
Jlaryl CUTHAJIap aHUKIaHAu (6-KaaBan).

Taxyun cononumepiapaa 0ab3u CUrHAUIApHUHT (2,71 M.y.) WYKOJITaHJIUTUHU
kypcatau. CUrHaa MHTEHCUBIMTMHMHI optumu (3,25 m.y.) €ku kamaitnmm (3,56
M.y.), SSHTU CUTHAJUTApHUHT maiao 6yaumm (3,72, 4,12, 4,15, 4,29 M.y.), CHTHAJTHUHT
cuwkumu (2,96 man 3,03 ra, 4,19 nan 4,29 ra Ba 4,43 nan 4,59 ra) kyzatunaau.
OBTUOOPINCH, CHIDKHUII aCOCaH FOKOPUPOK KMMEBHH CHIDKUIILUIAP COXAacHaa COIUP
Oynagn. CHUTHaJUTADHUHT CUJDKUINM  IEJUTIONIO3a, HMHHUIIMPIOBYM MOJJa Ba
MOHOMEpPJIApPHUHT ¥3ap0 TabCUPJIAIIMIINAA KaTHAIIAETTaH TPOTOHIAPHU KypcaTau.
SHrn curHaulap, KynpokK IalBaHJIAHTAH M[OJMMEPJIAPHUHT MPOTOHJIApUra Ba
ynapuu nesutronosa ounan 6orioBun OCH Ba OCH; rypyxjapvHHUHT POTOHIApUTra
terun. CononumepnapHudr [IMP-cnekTpiiapugarn Ky3aTwiral Yy3rapuuuiap
UNK-cnexkTp TaxJIMIM HATWKAJITAPUHU TACIUKIIAN]IH.

1-pacm. Hemnwno3anu AK (a),

MMA (6), AH (B) 6unan
conosimmepaapunuir UK-cnekrpaapuaaru
C-O 6oF1apu TeOPpAHUNILIAPUHUHT FOTHIIUII

YU3HUKJIAPH.
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6-3KaaABaAJ
easrono3a Ba yHuHr conojimmepsapu IIMP cnekrpiaapuaa kumMéBuit
CHJIKUILIAP (M.y., HHTEHCUBJIMK)

Lenmonoza

Conoaumepiap

Lenmonoza-AK

Lenmonoza-MMA

0,37-0,48 (k-3 xybaer)

0,37-0,49 (x-3)

0,37-0,49 (k-3 gy6uer)

0,80 (k-mmu) 0,80 (¥p) 0,80 (¥p)
1,24 (x-3)
1,75 (x-3)
2,00 (k-3) 2,00 (¥p) 2,01 (¥p)
2,71 (¥p. MyJIbTHILIET)
2,96 (¥p) 3,01 (¥p) 3,03 (¥p)
3,23-3,30 (Yp nybier) 3,25 (x-1mm)-3,33 (¥p aydaer)
3,40-3,43 (k-3 gybaer) 3,41-3,44 (k-3 myapTHmer) | 3,42-3,43 (k-3 MyJIbTHILIET)
3,56 (k-1m) 3,56 (¥p) 3,57 (¥p)
3,76 (k-3) 3,74 (¥p) 3,72 (¥p)
3,85 (k-3) 3,92 (¥p)
4,19 (k-3, KeHT) 4,09-4,12-4,14-4,18 (¥p 4,12-4,15-4,16-4,17
MYJIBTHUILIET) (k-1 MyJIBTHILIET)
4,43 (x-3) 4,31 (x-1mn) 4,29 (x-1mn)
5,19 (¥p) 5,11 (k-3) 5,09 (k-3)
6,59 (k-3) 5,21 (k-3) 5,20 (k-3)
7,68 (k-3) 5,26 (k-3) 5,24 (k-3)

[TaitBana COMONMMMEPJAHUIIHA HWHULHMUPJIAN  UEJUTIOJIO3aHUHT  KHACJIOPOL

aTomJiapu opKaiu coaup Oymanu. IlaliBaHIaHTaH 3aHXKUPJIAPHUHT YCUIIU paJIdKall
MexaHu3M OVyiimya Oopanu. TagkMKOT HaTwxkajgapu acocuja (yHKIHOHATI-aKTHUB

MOHOMEpJIapHU

OcJIrojao3ara

nalBaH/g

COIIOJIMMCPJIaHUIIIa

peaKuusCUHU KyHHJaru cxema opkaiu ugoaanam MyMKUH:
[CeH70,(0H),0°],, + CH, = CH(X) = [C¢H;0,(0H),0], — CH, — C*H(X)
[TaitBanAJIaHTaH MTOJUMED 3aHKUPUHUHT YCHUILIN:
[CcH,0,(0H),0],, — CH, — C°*H(X) + mCH, = CH(X)
= [CsH70,(0H),0],, — [CHy — CH(X)]1n—1 — CHy — C*H(X)
PekomOuHanmst MexaHu3mMu Oyiinya 3aHKUPHUHT Y3WIHILIU:
[CeH;0,(0H),0], — [CHy — CH(X)] ;-1 — CH, — C*H(X) + [CsH,0,(0H), 0],
—[CH, — CH(X)]4-1 —CH, —C°H(X) —»
- [CeH70,(0H),0],, — [CHy — CH(X)]1n—1 — CHy — CH(X)
— CH(X) = CH, = [CHp — CH(X)]q-1 — [CeH;0,(0H), 0],

WHHULWHWPJIAII

7-manBaj
ConosmmMepJiaHuIIIa NANBAHIJIAHTAH 3aHKMPJIAPHUHT YCHII BA Y3UJIHII

K
KOHCTAHTAJIAPHHHUHT KTTS nucéaru. T=60°C, nauuupaosun moxa KII.
o

Monomep [M], V, - 106, Vi, - 108, K
MOJIB/JI MOJIB/II:C MOJIB/T*C Kg,S
AK 1,39 3,46 11,0 0,0075
MMA 1,0 2,25 9,8 0,0072
AH 1,26 1,72 5,6 0,0058
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[{emtroo3a MakpomoJieKylalapura CUHTETUK TOJUMEpPIIap KHUCIOPOJ aTOMHU
Oyiinya maiiBaH/IJIaHAIH.

[ToruMep B3aHXXUPUHUHT YCHUII Ba Y3WIWII KHUHETUK KOHCTAHTAJIAPUHH
aHUKJIam OYVinya TaaKuKoTIap Oakapuiau (7-KaaBa).

[Torumep 3amXupiapu YCUII Ba Y3WIUII KOHCTaHTajJapu HHUCOATMHUHT
KAYUKIUTHA, OXTHMOJ, K, KuidMaTHHMHr KaTTamurura Ooriuk. Iy Owuman
MOJIMMEPJIAHUII PEAKIUSACHHUHT MHUIIUPJIOBYM Mojia Oyiinya TapTuOM KarTa, 1 ra
SKUH DKAaHJIWTH Ba TalBaHUIAHTAH 3aHXKHUpJIAp MOJEKYJSIp MaCCAaCHHMHT KHUYHK
SKaHJINTH W30X/1aHaIH.

TyKuMaumnuk wMaTocura TapKuOWuga MoaunepPTOpakpuaaT >SMYIBCHUSICH,
OJITOMEp JWHM3OIMaHAT SMYJIbCUSICH CakKjaraH TapkuO OwiaH ruapodod HIIIoB
Oepunranma comup OymamuraH KapaCHIAPHUHT XMMHU3MUHU aHUKJIAIl MaKCaaua
nacTIadKu MoJIjanap Ba YJIapHHUHT peaknus Maxcyioriaapuau HK-crnexrpiapu
oimHau (2-pacMm). Marepuan TtonanapuHuHr MK-cnexkrpiapuaa MHeuroiI03aHUHT
XapaKTepJIu IOTUINII YU3UKJIapU Ky3aTUIaau.

104

a

%oT

2006

94

24

- 3435
3435

3600 2800 1600 1200 800 car-l 3600 2800 1600 1200 800 cm™

2-pacm. Mo Gepuiimaran (a) Ba ruipo¢od KoMno3unusi OMJIaH HILI0B OepuiraH (0)
naxra marocu TonajgapuHuar UK-cnexkrpaapu.

I'mapopod  kommo3uiuss  OwiaH  HMOUIOB  OepuiraH  TOJAJIAPHUHT
UK-cnekTpriapuaa uesuirojgo3ara TETUIUIM OYiaraH acocuil IOTWIIMII YU3HKJIApH
cakJlaHuO KoJsaau, 1ry OwmyaH Oupra, 0ab3u YM3UKIApHUHT cuipkwmwm, 1715, 1690,
1521 cm™ coxamapia SHMH IOTHIMII YH3MKIAPHHUHT MAim0 OYIIHIIN Ky3aTHIaH.
SHrM  POTWIMIN  4YM3UKIApU  I[EJUTION03aHU  JUU30IMaHaT OWiaH TabCUPJIAIIYB
MaxcCyJIOTHJard KapOOHUN TrypyxJapuHUHT 7-Oofnapu, C-N Oofjapu BajeHT
TeOpaHuIUIapura Terunum Oynca kepak. MmmmoB OepuiraH TOJAHUHT CHEKTpUIA
1373 cm™’ coxagard IOTWIMII YM3HUFH MHTCHCHBINTHMHUHI OPTHIIM, KYI COHIArH
KECKMH YHU3HMKJIAPHUHT MaBXYUIUTH FOKOPH MOJIEKYJISIp Ba CTPYKTYp TapTUOIU
COXAJIAPHUHT KYTUIUTUHUA OUJITUpaIn.

TepMounuioB GepuIll BakTHUIa KyHUJaru cxema OujaH akC STTUPHUIL MYyMKHH
OyJsraH, TYPCUMOH CTPYKTYPAHUHT XOCHJI OVIUIIM OWJIaH Ke4aJuTraH MOJUOUPUKUII
coaup Oynaau:

[CeH702(0OH)3]y + xR =N = C = 0 = [CcH;0,(0H)3_x(OCONH — R -+ )]

MoHoMepiap Ba MHULUPIOBYU MOJJAa MUKJIOPUHUHT MalBaH COMOJUMEPIIap
MOJICKYJIAp TaBcuQapura TabCUPUHH aHUKJAI MaKcaauaa Oup KOMIOHEHTHHHT
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JTOMMHI KOHIICHTPAIUSICH, UKKUHYN KOMITOHEHTHUHT y3rapyBUaH KOHIICHTPAIUICH
MIApOUTHAA KAaTop Taxpubanmap Oakapuiaav. 8-)kaaBall  MablyMOTIapHIaH
KYpUHHUIIHYA, Oapya MOHOMEpPJIAp YUYYH HHHUIIUPJIOBYN MOJa KOHIICHTPAIMSICUHUHT
OpTHUIIN OWJIaH NaiBaH IJIaHUII JJapakacH Ba caMapaIoOpJIuTy XaM OPTaJIH.
8-kaaBaJ
Ienarosi03ara MOHOMePJIAPHH NaliBAHJIAHUII JapakKacH, CaMapaopJIura Ba
naBaHUIAHTaH 3aHKUAPJIap MoJiekyasip MaccacuHuHr KII koHuneHTpanusicura
doraukauru. T=60°C.

MoHnomep Ba KII [Tonumep- | IlaiiBana- | IlaiiBaHn- SV’pTaqa [TaitBann-
YHUHT KOHIIECH- JIAHUII JIAHUII JIAHUII NOJIUMEP- JIaHTaH
KOHIICH- Tpauusicd, | yHymu, % | mapaxacu, camapa- JIaHUII 3aHKUpJIIap-
TpauusCH, moub/i1 102 % JIOPJIUTH, Jlapaxxacu HUHT
MOJIB/JI % Yypraua MM
AK, 1,39 0,37 52,4 13,4 25,5 98 7000
0,74 75,3 18,7 24,8 71 5100
1,11 88,6 23,0 26,0 55 4000
MMA, 1,0 0,37 49,8 8,8 17,7 67 6700
0,74 69,5 15,3 22,0 47 4700
1,11 83,7 21,4 25,6 38 3800

MoHoMep KOHIIEHTpalMsICH OpTraHja 3ca, OUpo3 YMyMHUH MOTUMEpPIIAHUIIT
YHYMHU OpPTaay, MalBaHJIaHUII caMapaJopJurd OWUpo3 KaMasiu, NaiBaHIJIaHUIII
Tapakacd, TOJUMEPJIAHWIN Japakac Ba TaWBaHJIAHTAaH  3aHXUPJIAPHUHT
MOJIEKYJISIp MaccacH ce3usiapiu opraau (9-xansan).

9-skaaBaJ
Iearo/i03ara MOHOMePJIAPHH NaliBAHJIAHUII JapaKacH, CaMapaopJIura Ba
NaiBaHIJIAHTAH 3aHXKUPJIAP MOJIEKYJISIP MAaCCACHHUHT MOHOMeEp
KOHIIEHTPAIMSICUTA OOFTUKJIUTH.
([IK]=0,74-10° moun/1, T=60°C.)

Monomep Monomep | Ilonmumep- | IlailiBann- ITaiiBana- Vpraua [TaiiBanx-
KOHIICH- JTAHUII JaHUIIT JTAHUII MOJIMMED- JIaHTaH

TpauusCH, | yHYMH, % | Japaxacw, camapa- JaHUIL 3aHXKUpIIap-
MOJIB/JT % JIOPJINTH, Japaxkacu HUHT

% V¥prava MM
AK 0,69 76,2 10,1 26,5 36 2600
1,39 75,3 18,7 24,8 71 5100
2,08 78,7 24,5 20,8 112 8100
MMA 0,5 67,4 9,2 27,3 23 2300
1,0 69,5 15,3 22,0 47 4700
1,5 68,9 22,7 21,9 70 7000

CononumepinapHUHT TEPMHUK Xoccajlapu AuddepeHuranl CKaHUPJIOBYU
kasnopumetpus (IICK) ycynu Ounan taakuk >twiad. [laxrta nemmono3acuauar [TAK
ownan cononuMepunun JCK taxnunm Hatwxkanapuau Kypub unkamus (3-pacum).

TI' srpucura kypa nemmosioszanuar ITAK 6unan naiBana comonumepu 270°C
TeMIiepaTyparaya TepMUK OApKapOpJIMK HAMOEH KUJIaId, IIyH/IaH KEHUH 3K30TEPMUK
addext Ounan coaup OYIyBYM HMHTEHCUB Macca HYKOTWIWIIM Ky3aTuiaau. Tosa
nestono3anan dapkiu pasuiiga conoiaumep JCK na mkkuta MakCUMyM HaMOEH
oynagn. Bupunuucu 359°C, uxkununcu sca 485°C. Comomumepna ITAK wuur
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KapOOKCHJI TYpyXJIapH Ba IEJUTIONI03aHUHT THAPOKCHII TYpyXJIapu YpTacuaa CyBHUHT
KOHJICHCAIIMSICH Ba MCCHUKJIMK aXpaaud YMKUIIKM OuiaaH OopaguraH THUKHUIHUII
peakiusacu coaup Oynanu. KKMHYM MaKCUMyM IEJUTIOJIO3aHUHT Y3uaaru KUMEBUM
TabCUPJIAITYB YKapaéHaapura Teruium O0yiauo, yHIa XaM TYPCUMOH CTPYKTYpa XOCHI
Oynmanu. [laliBanmymanuin pgapakaCk Ba MOC paBUINAA THKWITAH TY3WJIMII
TYpIaApUHUHT COHM OpTUO Oopuilin OWIaH COMOJUMEPHUHI 3UYJIMTH  Ba
TepMoOapKapopuru  xaM opTaad. lLlemmrono3aHuHr —TonMakpuiaaTiaap — OujiaH
COMNOJIUMEPJIApUJIAa HAMYHAHMHT KHCMaH CYIOKJIAHUIIUHU OWIIUpyBYHM OHUPO3
SHAOTEPMUK KapaéH coaup OVmanm.

TG % DSC /(mW/mg)
Peak: 484.9 °C 1 exo
100 ~+A

Peak: 358.8 °C

80

3-pacm.
4 ITaxTa nesiroJi03acu Ba
Mass Change:-98.07%_____ ITAK conmosimMepuHUHT
JACK Taxjnim.

60

40

20

—

100 200 300 400 500
Temperature /°C

OnuHraH TYKUMMaYWIMK MaTepuauIapuHUHT 0ab3u (PU3MK-MEXaHHUK XOccallapu
aHukynaHau. COMONMMEPHUHT YY3WIUIIAArM MYCTaXKaMJIMTH MAaTOHUHT y3ura
HUucOaTaH [OKOpUpoK. [laliBanmjaHuil [gapakacMHU OPTHUINM OWJIaH MEXaHUK
MyCTaxKaMJIMK XaM optuiid cababmu, mnaxtat+tl[IAK wMarepuanu 5Hr 0OKOpH
MycTaxkamiaukka odra Oynau. [laliBannnmanaéTraH MOHOMEP MOJIEKYJACUHUHT
T€OMETPUK YIdyamiiapyu opTHO OopraHja 4y3WIvIIAard HUCOUM y3aluin KypcaTKudu
xam optud Oopamu. [IBMA mnaitBanmmanran wmatepuan 20% ra uysunaau, Oy
kypcarkuy unuioB 6epunmaran Ba [TAK xamaa [IMMA nailiBanjjianran matepuanra
HucOatan 1,5-2 mapta Kynpokaup. Arap ro3a 3uwiurd ¢akaT MaiBaHJIaHUII
napaxacura OOFnuK Oyica, MaTepUAIHUHI XaBO YTKA3yBUAHJIWTHU TalBaHIaHUIIT
Japa)kacura XaM, COIOJIMMEPHUHT Taduatura xaM OofJIuK. MoHOMep €H 3aHXKHpUHU
r€OMETPUK yiryamiiapy Ba KYHIANIAHT OOFJAPHUHT 3UWIATK OopTUO Oopuili OuiaH Oy
KypcaTtkud Xam opragu. lllyHnaH xaBo yTKa3yBUAHIMKHY MMAMBaHJIAHUII JapakKacu
Ba 1032 3UWIMTHUra HUCOATaH HOMPOMOPIMOHAI Y3rapUIllv Ky3aTHJIaIu.

JluccepTallsTHUHT KEWHHTH OYJIMMHU MaTepuajHU OJIOBJIaH XUMOSJIAIl y4yH
KOMITO3MIIMSL TapkuOW Ba TEXHOJOTHMK TapamMeTpiiapuHu unuiad  YuKuIra
Oarunuianaau. llemmono3a acocumarum wmatojapra OJOBOApAONUIMK XOCCACHHU
Oarunutam yayH Gocdop CakjIoBYH, a30T CAKJIOBYH Ba TaJOTeH CAKJIOBYU MOJIajap
apanammMacy KyJutanwianu. [laxta mMaTocw y4yH aHTHUIUPEH TApKUOM Ba WIILIOB
Oepum Texunonorusicu Takaud stunau: 200 r/n pocdar kucnora, 200 /1 MoueBHHa,
120 r/n amMMuakiud CyB cakjgoBYM TapkuOHu mumaupui, pH=7+0,5; T=18-20°C,
1 munyt naBomuaa — 80-90% cuxuin — roBuin (CoByk cyBaa) — cukwuin (5-10%
HamiIuK Koarynua) — T=100°C ma, 10 MUHYT JaBOMHIa TEPMUK HIILUIOB OEPHIIL.
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bupoxk Tagkukotaap Oy TApKUOHUHT caMapaopiIuTy MacT YKaHIUTHHH KYpCaTIu.
bu3 TykuMaunauk MaTepualiapura 0J0BOApOINl HIILJIOB OCPHIN YUYH SHTH
Kommo3urus uiurad unkauk (10-xamsai).
10-:xaaBaa
TYKUMaYMJINK MaTepuajiapura 0JoB0apaol HILIOB OepHIll YUYH
KOMITO3UIIUS TAPKUOH

Kommonentnap Mucosurap Ba KOMIIOHEHTJIADHUHT Macca yiynuiapu, %

1 2 3 4 5
AKpui aMyJnbcusicu 8 10 12 15 18
bop xucnoracu 25 3 5 4 6
Komaren spurmacu 10 12 14 16 18
Kanmii mepcynbdart 0,02 0,02 0,025 0,025 0,03
Cys Konranu

OnoBGaponl TYKMMAuMINK MaTepuauiapy MIUIA0 YMKAPUII TEXHOJOTHUSCH
aKkpiwJI ~ MOHOMEpPJAPUHUHT  [EJUII0NIo3a  TojNajlapu  fo3acuja  TaiBaH[
COITOJIMMEPIIAHUII KOHYHUATIApU acocuaa niurad unkwima (4-pacm). XKapaén Oysim-
nap/03J1all KOPXOHACHHUHT JKUX03Japuaa OaKapyIHIK 0JI0BOAP IO TYKUMAYUIAK
MaTepUaIIAPH OJIUII YCYJIMHUHT KSHT TAPKAIHAIIMHA TAbMUHIIANIH.

1 2 3
ARPHIT Konnarex Bop smcnotacn
IMVICHACH IPHUTMACH
P \ + 5 l f
Kanmit . Komnozmpasm _
Mo Tirapmeaunnie
nepcyndar Tallépnam yayH peaKTop !
- MaTepHani
) 1 ‘P—_/——/E_ 5
Marepuanuy mUMIOHpHIT . TopTyEun | Kypirnm
> - >
VHVH onoebapnom KypHIMAa epacn
KOMITOSHLIMATH BaHHa
11 10}
MaTtepmanum l——| TepMME HmIoE DepHm KypHIMacH,
pynoHra ¥pam EabyI EMIVEYM BAnnapH OHnan

4-pacm. I1aiiBang conmoMMepJIaHNII ACOCH/IAa 0JIOBOAPIOI TYKHMAYHIHK MATEPHATH
OJIMIII TEXHOJIOTHSICH.

XucoOjaHraH MUKIOpAa akpuil smynbcusicu (1, 1), komtaren sputmacu (2, 1),
o6op kucnoracu (3, r) Ba kanuil nepcyiabdar (4, T) KOMIO3UIUS Tal€piaaHyBUH
peaktopra (5) s>xodnamTupwiaan. XucoOJlaHraH MUKIOpJAa CyB (1) KyHuIaau.
Peakropmaru Mopmanmap Kymmmyanap, TYIUIaHMandap Ba JHUCIEpCIaHMaraH
3appadaiiap KoOJIMaraH OWp OKMHCIM Macca XOCWJI OynaryHya  sxmuiaab
apanamrrupwiaad. KomMno3unusHu MUMAWNPYBUM BaHHara (7) >KOWJIAIITUPUIIAIH,
YHIAH TOPTYBYM KypPWIMAHUHT (8) TOPTUII Ky4d TabCUpUIA TYKUMAYWIHK
Marepuanud yrkasuwinaaud. llumaupunran TYKUMAuWIMK MaT€pUAIM  CUKYBYH
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BaJUIApJaH YTaau, KypUTHII Kamepacuaa (9) KypuTwiaau, CYHIpa TEPMUK HWIUIOB
oepwiagu (10). OnoBOapaoII KOMITO3MIMS MOJJAATAPUHN OUPUKHUIINTA CUKYBYH
BaJUIapHUHT Oocumu €paam Oepaau. Tai€p onoOapIonI TYKUMAYUIUK MaTepHaIH
pysionnapra ypanamau (11).

Acoc  Ounan  MycTaxkaM  OOfJlaHraH  OJIOBOApAOII  KOMIIO3UIIUS
necopOusiIaHMana, BaKT AaBOMHUAA IOBWIMO UYMKUO KETMaiiJid, ajlaHra TabCup
STTUpWITaHAa Maccacu kamanmaiinum (11-xaasan). angBanga kedaTHpUITaH
MabIyMOTJIAPHUHI TaxXJWIM ILIYHU KypcaTaJWKH, AaKpWI 3MYJbCHUICH, OOp
KHCJIOTAaCH, KOJUIAreH J3pUTMAcHh Ba Kalmui Tepcyiab(aTHU Oupramukaa KyIUiarl
Maxcyc XyCyCHSATIM TYKUMayWINK MaTepUaUIApUHU OJIOBOAPIOIUIMK XOCCaJapHHU
omupaaud. Acocwili KYpCaTKUWIapHUHT  y3rapuiyd OwiaH Oup  Katopia,
MaTEpUATHUHT O0IIKa (PU3UK-MEXaHUK KYPCATKUUJIAPUHU SXIITUIAHUIIN Ky3aTHIIa 1.

11-xanBan

TYKMMaYmJInK MaTepuaJiapu HAMYHAJIAPUHH 0JI0BOAPAONIIIMKKA

CHHAIIl HATHKAJIAPH

No Hamyna- Hamyna maccacy; Macca Onos Auanra- HN3ox
HUHT yI9am- m; T Kama- TabCUP JIAHUIII

JIapH, CHHOB- CHHOB- wumm, % STHUIII BaKTH, C.

MM'MM JlaH OJIIMH | JaH KeHUH BaKTH, C.
1 2,810 2,35 2,1 11 10 3 YYFIaHIu
2 2,8-10 2,4 2,2 8 10 - éHMaIu
3 2,8-10 2,6 2,5 4 10 - éHMaIu
4 2,810 2,75 2,6 5 10 - éHMaIu
5 2,8:10 2,9 2,7 7 10 - éHMa I

Juccepransi MIIMHUHT KEWUMHTH OYyIuMHM MaTepuainra ruapodod HILIoB
Oepulll ydyyH KOMIIO3UIIUS TAapKUOM Ba TEXHOJIOTHK IapaMEeTpJIapuHu HUILIa0
yuKyIra OarunuiaHaau. TYKMMauyuwinK Matepuaiapura ruapodo0 uiuioB Oepuil
V4yH TOJIajapra KyTOCH3 MoJjaajap I[MUMIUPWIAIW, yJapra OKOpu KapOoH
KHCIIOTaNap, KpeMHUH Ba (TOpOpraHvkK OWpukManap Kupaau. bu3 maxta matocu
ro3acura TapkuOuma rokopu kapOooH kuciota amuan (FOKKA) — 25-150 r/mn, cupka
kuciota — 10-35 1/m, akpun smynbcusicu — 50—150 1/, IIK — 1% amun maccacura
HUcOaTaH cakjiarad ruapodoO xommosuiust Ouian unuioB 6epauk. KoMmmnozuiusau
ITUMIUPHII XOHA TEMIIepaTypachia, CUKHII BAIITAPHUHT OOCHMH OCTH[IA, KYPHUTHIII
XOHa TemIleparypacuaa Ba Tepmuk wunuoB Oepum 80-160°C  Temmeparypana
OakapuIIn.

Marepuanauar ruapodo0d XoccalapuHA KOMITO3UIIMS KOMIOHEHTIApUHUHT
KOHIIGHTpaIusicu Ba ruapodod KaTIaMHH MIAKIUIAHWUIT PEeKUMIIAPUTa OOFIMKIUTU
TAAKUK STWIIA. TagKMKOT HAaTWXKAJIapura Kypa naiBaH[ COIMOJAMEPIIAHUII aCOCUIa
TYKUMAUUIUK MaTepuaiapura Tuapogod UNUIOB Oepuin y4yH TapkuO Ba
TEXHOJIOTUK pexxumiiap tannanau (12-xamsan).

Onuaran ruapodod MaTepran THAPOU3OISIIIMOH KoIjlamasiap Ba fo3ajiap Y4yH
kyuraannaau. bupox FOKKA acocumarn kommno3uiiys OusiaH UILTOB OepuUiiraia CyB
TOMYMCHUHHUHT FOMaJallid Ky3aTHJIMaId, ShHU MaTepra cynepruapodod amac 3kaH.

TYKAMaumInK MaTrocura TapKuOWaa TNOJUNEepPTOpaKpUiaT dMYJIbCHICH
30-40 r/n, onuromep auuzonuaHaT 3mysbcusicu 10—15 r/n cakyiaran Oomika Tapkuo
OwraH WnuioB OepuiraHia CyBHHM YMyMaH FOTMaiJWraH Ba [03acHia CyB TOMYHCH
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IOMaJTaliiurad  cyneprunpodgod marepuayn oJuHau. Kommo3uius KOMITOHEHTIIapH
MUKJIOPH, KYpPUTHII Ba TE€PMHUK HIIOB OEpHIll PEXKUMIAPU TAJAKUKOTH acocuja
ONTHMAJl TEXHOJIOTHK TapaMeTpiap TaHdaHau — Kyputuir 2 coar gaBomuma 70°C
TeMIieparypasa, TepMuk uiutoB 6epuin 160°C Temeparypaia 3 MEUHYT JaBOMH/IA.
12-xanBana
ITaxTa TYyKHUMa MaTepuajira ruipodod MI0B OepuIl Y4yH

TapKuO Ba mapaMeTpJiap
Tapku6 Ba xapaéniuap
[Iumaupunr:
Cupka kucnora, 25 /1
FOKKA, 100 r/n
Axpuin smynbscusicu, 200 /i

TexHUK napamerpiap

T=20-26°C; BakT — 10 cexynng

KII, 1 r/n
Cuxu 100%
Kyputum XoHa TemIieparypacu

TepMuk UILTOB GepHII 140°C, t = 10 munyT

o Gepunmarad Ba ruapodo0 KOMIIO3UIMS OuilaH HIUIOB OepuiiraH
TYKUMaYMINK MaTOJapuHK (PU3UK-MEXaHUK Xoccanapu aHukianam (13-xaasan).

13-xanBan mMabIyMOTJIapura Kypa wkoOuil Hatwkanmap oiauHau. ['uapodob
UIUIOB OepullJlaH CYHT (PU3MK-MEXaHUK Ba CAHUTAP-TUTUEHUK XOCCAIAPHUHT
CakJIaHUO KOJIUIHM, XAaTTOKA OWpO3 SXINMJIAHWIINA, MATOHUHT CYB YTKa3MacJHUTH
4 wmapta optumM Ky3aTwiaau. byHpail xoccara sra Oyiran maTepuagHd IaxTa
FapamJIapUHU XUMOSUIOBUM TUAPOU3OJSLIMOH Ope3eHT Maro cudarupa Kyam
MYMKHH.

13-skagBan
MarojiapHMHI (PU3HK-MEXaHUK X0CCAJIAPUHHU rHAPo¢ 00 M08
Oepunira OOFJIUKJIUTH

Maro NmnoB 6epuiiMaran Wninos Gepuiran

10 sm ngaru uruiap COHH, JIoHA

TaHza 200x2 smmiaran 200x2 suruiran

ApPKOK 90x2 smmiarag 90x2 >mminrag

[O3a 3uunury, g/m2 502,4 546.4

WmkanaHumra YujaMImImire, TUKIUIap 23000 26500

VY3umiaara MycTaxkaMiuK (HUCOUH qy3uITui),

N (%):

TaHIa 865 (21) 855 (38)

apKOK 432 (15) 499 (12)

XaBo yTKa3yBUaHIHK, SM°/Sm’-sek 2,85 3,05

Cys yTkazmaciuk, Ho,O mm 90 385

Nmna®é uMKMATaH — TEXHOJOTHsUIap — Oyiuua  “Y3TYKMMauMIMKCaHOAT”

ViomMacu  KopxoHanmapuzaa — onoBOapaom  Ba  ruapodod  TYKUMAuMIIUK
MaTCpHaAINIapUHUHT CaHOAaT-CHUHOB MnapTUACHU OJIMHOH. TyKHMaIII/IHI/IK

MaTepuajijlapura UIUIOB OEpUIl CYBIM MyXUTIAAa cOaup OYiamu Ba Oy DKOJIOTHK

XOJIATHA EMOHJIAIIMIIIMTA OJIN0 KEJIMaiiIn.




XVYJIOCAJIAP

1. Tonanu moauMep KOMIO3UIMSIAP MILIA0 YUKAPUII YUyH KATTUK MOJJIA
103acH/la TaKBaHJ COIMOJUMMEPJIAHUIIHUHT TETEPOreH Kapa€Hiapu KOHYHHUSTIApU
Hazapuii acoc OynubO xu3mar Kuiaau. [laliBaHy comoJuMepiIaHuUII KapaéHIapuaaH
amanaa ¢oimanaHul y4yH SPUTMaJard WHULMATOPHHU OJIUHAAH aJcopOIusIall
ycyin TaBcus dTuiaau. (DyHKIMOHAN-aKTHB akpuj Ba BHHWI MOHOMEpJIapUHU
TOJIaJlap F03acura mnaiBaH]l COMOJIUMEpJall YCYJIMHH OJioBOapiomi, ruapodod Ba
11006 TYKUMAUMIUK MaTepuaiapyu UIiad YuKUIl Y9yH MyBaQhakuaTan Kylamn
MYMKHUHJIUTH acociad Oepuiiu.

2. [lonmuMepnaHUIIHUHT aKTUB MapKaslapy LEJUII003a THAPOKCUI TypyXJIapy
ounan KII vy kumEBMil TabcUpallyBy HaTHKacuaa xocun 0ynaau. [laiiBanmanran
MOJIUMEP 3AHKUPUHUHT HMHHUIMUPJIAHUIIM Ba YCHIIM MOHOMEpP MOJIEKYJIaJapHHH
MaKpOMOJIEKYyJia akTuB Mapkaszura saru  C—O OorapuHu XOCHII KUIUO OMPUKHUIIH
HaTWXKacuaa comup OVnanau. 3aHKUPHUHT Y3WIUIIM KYOPOK YcaéTraH MOJIUMep
3aHXKUPJIAPUHUHT PEKOMOUHAIMACH OYinYa N30XJ1aHA H.

3. Tereporen xapa€HIa TMOIUMEpP 3aHXUPJIAPUHHU YCHUII Ba Y3WIMII
KOHCTaHTajapu HHUCOATUHUHI KHYMK KUWMATh Ky3aTwiaad. byHuHr ca6abw,
MOJUMEP 3aHKUPUHHM Y3WIHII KOHCTAHTACH KUIUMATUHHHI KaTTa HSKaHJIUIH,
HATWKa/la NalBaHJIAHTAH MOJUMEP 3aHXKUpJIap MOJEKYJISP MAacCCACHUHHMHI KHYHK
OYIMIILIUTH OMIIaH U30XJIaHAIH.

4. IHnuupiioBYM MOJIa KOHIIEHTPALMSICUHUHT OPTUIIM OWJIaH MaiiBaH/ JIaHULI
Japakacl Ba camapaJopiiurd opTaad, OyHJa MaiBaHAJIAHTaH 3aHXUPJIAPHUHT
MOJIMMEpJIAaHUII Japa)kacd Ba MOJIEKYJAp Maccacu Kamasau. llaliBannnmaHum
caMapaJiopJIMTMHUA OMpO3 KaMaluIlM, NailBaHJIaHUII Japa’kacH, MOJMMEpIaHUII
Japakacd Ba TMalBaHAJIAHTaH 3aHXUPJIAPHUHT MOJIEKYJISIp MACCACHHH KECKHH
OpPTULIM MOHOMEP KOHUEHTPALMSCUHUHT OPTUIIH OWJIaH U30XJIaHA M.

5. TlaiiBaHMJIaHTaH COMOJIUMEpPJAP ACOCHAArHM TYKUMAUWIMK MaTOJAPUHHHT
bU3UK-MEXaHUK Xoccajapu TaiBaHIaHAETraH TOJUMEPHUHT TabuaTura, OHPOK
KYTIPOK YHUHT Macca yiymura 6ok, bapua maTepuaniapHUHT KaJIWHJINTH Ba 1032
3UYJIUTH CUHTETHK TMOJMMEPHUHT TMalBaHJIAHUII JapakaCMHU OPTHUIIM OwiaH
KOHYHUH paBullija TpONopiuoHan optud Oopaau. “IlaxTa Maro — CHHTETHUK
noauMep” KOMIO3ULMICUIA MyCTaXKaMJIMK OpPTad, XaBO YTKA3yBUAHJIUK Kamasijau.
MaToHu 4y3uauImuaara HICOM y3alUIIHUHT OPTHUIIN TTaBaHIJITaHAETIaH MOHOMED
€H TypyxJ1apu yidaMiIapuHU OPTHUILN OWJIaH U30XJIaHaIH.

6. TykuMaunmnuk MaTepuauiapura ojioBoapaoml Ba Tuapodod UILIIoB Oepwuin
YUYH KOMIIO3MUIMS TapKUOM UIUIA0 YMKWJIAH, YHUHT KOMIOHEHTJIAPUHU LEIUII0JI03a
TOJNAJlapura MalBaHIJIalll MAaTEPUATHUHI XOCCAJIAPUHU  CE3WJIAPAM  SXIIUJIAII
UMKOHMHM Oepanu. I[laxTta ™MarocuHu mnonauneppTopakpuiaaT >SMYJIbCUSICH Ba
OJIMTOMEp AMM30ILMAHAT 3MYJbCUACH OWJIAH WIIOB OEpHIll HAaTHUXAacuia OJUHTaH
cynepruipodod TYKMMAUYMIMK MaTepuajd TaxTa FapamJIapuHU THIPOU3OJISIIHOH
XUMOSUTOBUM cU(aTH/Ia TABCUS dTUJIAIH.
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PA3OBBI HAYUYHBII COBET HA OCHOBE HAYYHOT'O COBETA

DSc¢.27.06.2017.T.08.01 IO MPUCYKAEHUIO YUEHBIX CTEINIEHEM

IMPU TAIIKEHTCKOM MHCTUTYTE TEKCTUJIBHOM U JIETKOM
HNPOMBIIIVIEHHOCTH

TAIIKEHTCKUNU UHCTUTYT TEKCTWIBHOU U JIET KO
MNPOMBIIIJIEHHOCTH

HABUEB HABMKOH JOHBEPOBUY

PA3PABOTKA TEXHOJIOI'MH NOJYYEHUA TEKCTUJIBHBIX
MATEPHAJIOB CO CHEHHAJIbHbIMHA CBOUCTBAMUA HA OCHOBE
IMPUBUTOU COITOJIMMEPU3ALINU

05.06.02 — TexHoJI0TUsl TEKCTHJIbHBIX MaTEePHAJIOB M NIePBUYHASA 00padoTKa ChIPbs

ABTOPE®EPAT JUCCEPTAIIUU JOKTOPA ®UJITIOCOPUH (PhD)
MO XUMHNYECKHUM HAYKAM

Tamkent — 2020



Tema pguccepraumm gokropa ¢uiaocopun (PhD) mno xumuyeckuM Haykam
3aperucTpupoBaHa B Bpicmieil arrecranmuoHHoil komuccuu npu KaOunere MwuHucTpoB
Pecnyosinku Y3o0exucran 3a Ne B2019.4.PhD/K270.

Huccepranyss BbIIOJHEHA B TalIKEHTCKOM  HMHCTUTYTE€ TEKCTUIBHOM M JIETKOH
IIPOMBIIIJIEHHOCTH.

ABTopedepar nuccepranuu Ha TPEX sA3bIKax (Y30€KCKUH, PYCCKMN, aHTIMICKHIA) pa3MelleH
Ha BeO-caiiTe TalllKeHTCKOro MHCTUTYTA TEKCTUIILHON U JIETKOM MPOMBINIIICHHOCTH (WWW.titli.uz) u
HudopmarimonHo-00pa3oBaTeIbHOM MopTaje «Ziyonety (WWW.ziyonet.uz).

Hay4yHblii pyKOBOAUTE/Ib: Paduxos Anxam CanumoBny
JOKTOP XUMUYECKUX HayK, podeccop

OdunuanbHbIe ONMOHEHTHI: MyxamenueB Myxrap:kan ['anueBu4
JTOKTOpP XUMHUYECKUX HayK, Ipodeccop

Kyapimknn Bajgentun Ouierouy
JOKTOP XMMUYECKUX HayK, mpodeccop

Benymas opranuzanus: TamkeHTCKHA XMMHKO-TEXHOJIOrH4YeCKHii
HHCTUTYT
3amuTa aucceprauuu coctoutcss «  » saHBaps 2020 roga B 4acoOB Ha 3aCEIaHUH

pazoBoro Hayunoro coBera Ha ocHoBe Hayunoro cosera DSc.27.06.2017.T.08.01 mnpu
TalkeHTCKOM MHCTUTYTE TEKCTUIILHOM U Jierkoi npombliieHHocTy (Anpec: 100100, r. TamkenT,
ya. HloxkaxoH, 5, AAMUHUCTpAaTUBHOE 3[aHKE, TallIKeHTCKOTO MHCTUTYTa TeKCTUIILHOM U JIETKOH
MPOMBIIICHHOCTH, 2 3Tax, 222-ayautopus, ten: (+99871) 253-06-06, 253-08-08, daxc: 253-36-
17; e-mail: titlp_info@edu.uz.)

C nmuccepranmeili MOXHO O3HAaKOMUThCS B MH)opMannoHHO-pEeCypcHOM  IIEHTpe
TamKeHTCKOro MHCTUTYTA TEKCTHUIIBHOW M JIETKOW MPOMBINIJIEHHOCTH (3aperucTpupoBaHa Ne ).
Anpec: 100100, r. Tamkenrt, yi. [Hloxxaxon- 5, ten.: (+99871) 253-06-06, 253-08-08.

ABtopedepat nuccepranuu pasociad « __ » ssHBaps 2020 roaa.
(peectp mpoTokona pacceiku Ne  oT «__ » ssuBaps 2020 roxa).

b.0.Onop6oeB
[Ipencenarens HAy4YHOTO COBETA MO
IIPUCYKJICHUIO YYEHBIX CTEIIEHEH, 1.T.H.

AD.I'yramoB
Y4eHbIll cekpeTaph HAy4HOTO COBETa
10 PUCYXKJICHHUIO YUYEHBIX CTEIIEHEM, JI.T.H.

X.A.A1umMoBa

[Ipencenarens pa3oBOro HAy4YHOTO
CeMHHapa Ipu HaAyYHOM COBETE I10
MIPUCYXKJACHUIO YUEHBIX CTEIEHEN, JI.T. H.


http://www.ziyonet.uz/
mailto:titlp_info@edu.uz

BBEJIEHUE (anHoTauus qucceprauuu 10kropa puinocodpuu (PhD))

AKTYaJIbHOCTb W BOCTPe0OOBAHHOCTHL TeMbl Jucceprauuu. B wMupe
MPOLIECCHl  3AKJIIOUYMUTEIBHON  OTACIKM € LEIbl0 NPHAAHHUS  Marepuaiam
ruipopOOHBIX, OTHECTOMKUX, TUOPOOHBIX M JIPYTHX CIEHUATbHBIX CBOWCTB CTald
OJHUM M3 OCHOBHBIX  HANpaBJICHUW  TEKCTWIBHOW XWMUH. B 3moxy
BBICOKOTEXHOJIOTMYHOIO MPOU3BOJACTBA, CHEUUAIN3alUNd OTpaciel HSKOHOMHUKHU
MOTPEOHOCTh B TMPOM3BOJICTBE TAaKUX TEKCTHWIBHBIX MATEpUaoB IJis 3aIUTHI
O00OBEKTOB M pabOTAIOMIMX HEMPEPHIBHO YBEIMUMBACTCA. XUMHUECKOE 3aKPEIUICHUE
MOJAU(UITUPYIOIIMX BEIIECTB K BOJOKHAM Marepuana sBiseTcs Hauboiee
NEPCIEKTUBHBIM METOI0M, 00€CIIEUNBAIOIINM COXPAHEHHE UX CIIEIUATBHBIX CBONCTB
B [IPOLIECCE PKCIUTYaTAIUU.

B mMupe B HampaBieHuu npujiaHus ruApo(OoOHBIX M OTHECTOMKUX CBOWCTB
TEKCTUJIbHBIM MaTepuanaM MpPOBOAATCA HCCIEAOBAaHUSA MO CHUHTE3Y pPa3IM4YHBIX
XUMHUYECKUX COEAMHEHUN U COBEPIIEHCTBOBAHUIO MpolieccoB 00paboTku. BBuay He
JOCTAaTOYHOTO  BHHMAHHUS  3aKOHOMEPHOCTSAM  XHUMHYECKOTO  B3aMMOJEHCTBHUS
MOAU(PUUMPYIOIIUX BEIIECTB C LEJUII0I030M, (UOPOMHOM WM CHUHTETUYECKUM
MOJIUMEPOM TOJIOTHA HAOJIOAAETCSl yMEHbIIEHHE TUIPOPOOHBIX, OTHECTOMKHX
CBOMCTB MaTepuajla BO BpeMs JKCIUIyaTallud. bonblloe 3HAaYeHUE HMEET
HCCJIEIOBAHUE B3auUMOJEHUCTBUS  a30T, Oop, ¢dochop, KpeMHHIICOAEpKAUX
COCIMHEHUI C MPUPOJAHBIMU U CUHTETUUECKUMU MOJTUMEPAMH.

B namel cTtpaHbl ONpOBOASTCS WHTEHCUBHBIE HCCIEAOBAHUS IO CO3/IAHUIO
HOBOT'O aCCOPTHUMEHTA TEKCTUJIBHBIX MaTEpUaOB CIEHHAIBHOTO HAa3HAYEHUS Ha
OCHOBE XJIONKA, HUTPOHA, HATYypaJIbHOTO MIEJIKA UM KX CMECHM B Pa3JIMYHBIX
COUYETaHHUAX, C MPUMEHEHHEM aHTUIIMPEHOB U TuApo(oOHBIX BemecTB. B pesynbrare
CUHTE3UPOBAHbI IPUBUTHIE COMOIUMEPHI TPUPOIHBIX U CHHTETUYECKHUX MTOJMMEPOB C
(YHKIIMOHATLHO-aKTUBHBIMU ~ MOHOMEpPaMHM, OMNpPENeNieHbl  (PU3HKO-XUMUUYECKHE,
MOXKapHO-TEXHUYECKHE U THAPOGOOHBIE CBOMCTBA. 3a/1a4i OCBOCHHUS MPUHITUTHAIb-
HO HOBBIX BHJIOB MIPOJIYKIUNA U TEXHOJOTHH, 0OecrieueHne KOHKYPEHTOCIOCOOHOCTH
HallMOHAJIBHBIX TOBAPOB HAa BHYTPEHHEM M BHEIIHEM PhIHKAX yKazaHbl B CTpareruu
NEUCTBUM MO TSATA NPUOPUTETHBIM HANpPABJICHHUSIM pa3BUTUd PecnyOnuku
V36ekncran’. B 5TOM acIiekTe mpoBeeHNe HAYYHBIX MCCIE[OBAHMH, HAIPABICHHBIX
Ha pPa3pabOTKy TEXHOJOTHUU MOJYYEHHUS TEKCTUJIbHBIX MATEpUAJIOB CHELHAIBHOIO
Ha3HAUYC€HHUs] HAa OCHOBE NPHUBUTOM  CONOJMMEpHU3ALMH  MOJIUDUIHUPYIOITUX
MOHOMEPOB W BEIIECTB HA TMOBEPXHOCTH TEKCTWJIHHBIX BOJIOKOH, MPHOOpETaeT
0Cco0yI0 3HAYUMOCTb.

JlaHHOE AMCCEPTAaMOHHOE MCCIIEAOBAHME B OIPEACIICHHON CTENEHU CIIYKUT
BBITIOJIHEHUIO 33Jlad, MPEAyCMOTpEeHHbIX B Yykazax [Ipesumenta PecmyOmuku
V36ekuctan YI1-4947 ot 7 ¢epans 2017 rona «O Crpareruu HEUCTBHI MO MSITH
MIPUOPUTETHBIM HampaBJIeHUsIM pa3BuTusi Pecryonuku Y36ekucran Ha 2017-2021
roneiy, YI1-5544 ot 21 centsiops 2018 roga «O6 yrBepkaenun CtpaTeruy HHHOBA-

? ykas [Mpesunenra Pecriyonuky Y36ekucran Y11-4947 ot 7 despainst 2017 roga «O Crpareruu gefcTBuUil 110 IATH
IIPUOPHUTETHBIM HaNpaBleHUsIM pa3BuTHs PecrryOimmku Y36ekuctan Ha 2017-2021 rogs»
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1moHHOTro pasButus PecryOmuku Y36ekuctan Ha 2019-2021 roasny, MOCTaHOBICHUH
IIpesuaenta Pecnyonuku Y3b6ekucran ot III1-2687 ot 21 nmekabps 2016 roga «O
[Iporpamme mep 10 AajbHEUIIEMY PA3BUTHUIO TEKCTUJILHOW U MIBEUHO-TPUKOTAKHOU
npoMbliiieHHOCTH Ha 2017-2019 roasi», a Takke B APYruX HOPMATUBHO-TIPABOBBIX
JOKyMEHTaX, MPUHATHIX B JAHHOU cdepe.

CooTBercTBHE HMCCICI0BAHNS NMPUOPUTETHBIM HANPABJICHUAM Pa3BUTHUSA
HAYKH M TEXHOJIOTMid pecnyOaukH. JlaHHOE WHCCIEIOBAHUE BBINOJHEHO B
COOTBETCTBUM C MPUOPUTETHHIM HAIPABICHUEM pPa3BUTUS HAYKW U TEXHOJOTH
pecniyonuku — VII. «Xumuueckue TeXHOJIOTMU U HAHOTEXHOJIOT .

Crenenp wu3y4eHHOCTH mpodJembl. MccrnenoBaHusi 3aKOHOMEpPHOCTEMR
MPUBUATON  COMOJIUMEPH3alUd  (PYHKIIMOHAIBHO-aKTUBHBIX ~ MOHOMEPOB M
MOAUGUITUPYIOMMUX BEIIECTB K MOJIEKYyJaM IIeJUTIONO03bI, KpaxMmaia, XHUTO3aHa,
KoJjutareHa, (uOpoWHA HATYpaJbHOTO IIIeJKa, MHHEPATbHBIX HAMOIHUTEICH U
CBOWCTB MPHUBHUTHIX comoiumepoB npoenn Gao Ya-feng, Karmakar N.C., Mostafa
Kh.M., Dong Yan-mao, Pimpon V., Mensuuk H.JI., Wang Li-Qun, Yang Yang, Liu
Yinghai, Kolya H., Thakur V.K., Okieimen F.E., Eromosele I.C., Vasile Cornelia,
Teramoto Y., Ekebafe L.O., Mishra Anuradha, Ozepun A.H., Maxoaosa A.E., Fares
Mohammad, CemuuxoB FO.Jl., bpyk M.A., Aunpuanosa 3.b., CmupnoBa JL.A. u
npyrue uccienoBarenu. VcciemoBanus OCOOCHHOCTEW 3aKIIIOUUTENBHON OTACIKH
TEKCTUJIbHBIX MaTtepuasioB nposenu ['yceBa M.H., Kpuuesckuii I'.E., Kucenes A.M.,
Xie Kongliang, Takke V., Kale Kiran, Jun J.H., Chelmani K.P. u npyrue.

B VY30ekucrane uccieqoBaHus NPUBUTON COMOJIMMEPHU3AIMM MOHOMEPOB C
NPUPOJHBIMU  TOJUMEpPAMU TPOBOASATCS B HAYYHBIX IIKOJAX aKaJeMHUKOB
AcxkapoBa M.A. u Pammpnosoii C.IL. Borpocsl Mo co3qaHnio HOBBIX aCCOPTUMEHTOB
TEKCTUJILHOTO MaTepualia Ha OCHOBE MPUPOAHBIX U XUMHUYECKHUX BOJIOKOH, MpoIlecca
3aKJIIOUUTEIIBHOM OTACIKUA C IETbI0 MPUJIaHKS CHEIUAbHBIX CBOMCTB MaTepuaiam
pacCMOTpEHbl B HayudHbIX paboTtax OprameBa K.3., AomykapumoBoit M.3.,
AnumoBoii X.A.

OnpeneneHbl 3aKOHOMEPHOCTH MpoLEecca MOJMMEPU3ALMM W CBOMCTBA
MIPUBUTHIX COMOJMMEPOB PA3IUYHBIX MOHOMEPOB C MHPUPOJHBIMU IMOJIUMEpPAMU H
HanoysHuTeNssMu. CyIIeCTBYeT psAJl CIMOCOOOB TPHIAHUS CIEIHAIBHBIX CBOWCTB
TEKCTUJIbHBIM MaTepHaiaM B MPOLECCE 3aKII0YUTEILHON OTACIKH HEOPTaHUYECKUMU
M OPraHWYECKMMH BEIECTBaMH, MPUIAIOIUMUA TUAPOGHOOHOCTh U OTHECTOMKOCTH
MarepuasiaMm. O HAKO HEJOCTATOUYHOE BHUMAHHUE YACJICHO COBMEILECHHUIO MPOLIECCOB
MPUBUTOM  COMOJUMEPHU3AIMU W 3aKIIOYUTENIBHOW OTHEIKA TMpPU  TOTYyYECHUH
TEKCTUJIbHBIX MaTEPUAJIOB CIICHUAIBHOTO HA3HAYCHUSI.

CBsi3b JUCCEPTALIMU C HAYYHO-UCCJIE0BATEILCKUMHU Pad0TaMH BbICIIETO
0o0pa3zoBaTeJbHOIO yupexaeHus, rjae BbINOJIHEHA JAUCCepPTALMS.
JluccepTalluOHHOE  HMCCJIAEAOBAHME BBIMOJHEHO B paMKax IUlaHA  HAy4dHO-
UCCIIEOBATENbCKUX  paboT  GyHAAMEHTAIBHBIX W NPUKIAIHBIX  MPOEKTOB
TamKEeHTCKOr0 MHCTUTYTA TEKCTUJIBHOW M JIETKOM MPOMBILIIJICHHOCTH II0 TeMaM
O®-7-08 «UccnenoBanme u pa3pabOTKa HAYYHBIX OCHOB XHUMHYECKOW OTIEIKU
CMECEBBIX MATEpUAIOB HAa OCHOBE XUMHUYECKUX M MPUPOJHBIX BOJIOKOH
(2012-2016rr.), ®-7-02 «IlpuBHTast comonumepusanus (GpyHKIIMOHATHHO-aKTHBHBIX
MOHOMEPOB Ha MOBEPXHOCTH BOJOKOH M HamosHuTenei» (2012-2016 rr.) u A-12-9
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«ITonyyeHre BOJIOKHUCTHIX MAaTE€pPUAJIOB Ha OCHOBE HATyPaJbHBIX U CHUHTETHUUYECKUX
IPUBUTHIX coniosiumepoBy (2015-2017 rr.).

Heabio wucciieoBaHusl SBISETCA  pa3padOTKa TEXHOJOTUU  TMOJIYYSHUS
TEKCTWJIbHBIX MAaTE€pUAJIOB CO CIEUUATBbHBIMU CBOWCTBAMH HAa OCHOBE MPUBUTOM
COTOJIUMEPHU3ALIUU.

3ajgauu uccJIe10BaAHUA:

OTIpEJICICHHE YCJIOBHUM M CXEMbl MPUBUTON COMOJIUMEPHU3AIUU AKPUIOBBIX
MOHOMEPOB C LEIUTIOJI0301;

UCCIIEIOBAaHUE 3aBUCHUMOCTH KUHETHKUA W YCIIOBHH Mpoliecca ¢ MapaMeTpamu
MIPUBUBKHU ¥ CBOMCTBAMH MIPUBUTHIX COTIOJIMMEPOB;

noJiydeHue THAPOPOOHBIX TEKCTUIBHBIX MATEpUaJOB HAa OCHOBE IPUBUTOMN
COMOJINMEPH3ALINH;

MOJIYYEHHE OTHECTOMKHUX TEKCTUJIBHBIX MaTE€pUaioB Ha OCHOBE IMPUBUTOMN
COMOJUMEPHU3ALIUY;

pa3paboTka COBMEIICHHOW TEXHOJOTMM TMPUBUTON COMOJUMEPHU3ALUUA U
3aKTIOYUTENBHON  OTACNKH THUAPOGOOHBIX WJIM  OTHECTOMKUX  TEKCTHIJIBHBIX
MaTepHuasoB.

OO0beKTOM HCCIe0BAHMS SIBIIIOTCS aKPUJIOBBIE MOHOMEpPHI, Mepcyibdar
Kallds, TMOJUMEPHBIE OMYJbCUM, TUAPO(HOOHAS KOMIIO3MIIMS, OTHE3allUTHAs
KOMITO3UIIMS, XJIOMKOBAs IEJUII0I03a, XJIOMYaToOOyMaKHbIE€ U XJIOMKO-HUTPOHOBBIC
TEKCTUJIbHBIC MAaTEpUAJIbI.

IIpeameTom HCCJIe0BAHMS SIBJISIIOTCSI MPOIIECCHI TIPUBUTOM
conoJiuMepu3anuu, TruapodhoOHON U  OrHe3amuTHOM 00pabOTKH, TEXHOJOTHS
3aKJIFOUUTEIILHOUN CTIEIMaTIbHON OTACIKH.

Metoabl ucciaenoBanusi. B nuccepraiii UCIOJIb30BaHbI METOJIBI CHUHTE3A,
(hU3UKO-XUMUUECKUX HCCIIeIOBAaHUM, (bU3UKO-MEXaHNIECKUX WCITBITAHHUH
TEKCTUIIBHBIX MaTepUaIOB, HK-cnekrpockonuy, IIMP-cnekrpockonuu,
IUIaToMeTpuu, TuddepeHInanbHO-CKaHUPYIOEH KaIOpUMETPHUH.

Hay4yHasi HOBU3HA MCCJIEIOBAHUSA 3aKII0YAETCA B CJICIYIOIIEM:

BBISIBJICHBI YCJIOBUSI TeTepo(da3sHOM MPUBUTON COMOJMMEPHU3AINH aKPUIOBBIX
MOHOMEPOB ¢ MAKPOMOJIEKYJION LEIUTI0I03bI U BOJOKHAMH TEKCTUJIBHOTO MaTepUaa;

YCTaHOBJICHA 3aBUCHMOCTh KHHETHKM TMOJHMMEpU3AIlMd ¥ MapaMeTpoB
MIPUBUBKHU CO CBOWCTBAMH MPUBHUTHIX COMOJIMMEPOB U TEKCTHIIBHBIX MaTEPUAJIOB;

JI0OKa3aHO TMPEUMYIIECTBO MNPEABAPUTEIHLHOTO HAHECEHUs HWHUIMATOpa Ha
MOBEPXHOCTh BOJIOKOH M MaTepuaja myTteM (pUu3n4ecKor aicopOoIuu U3 pacTBopa s
MOY4YEHHUS TEKCTHJIBHBIX MaTEPUAJIOB CIICIIUATBLHOTO Ha3HAYCHUS,

pa3paboTaHa HOBass KOMIO3UIIUS JIsl OTHE3AIUTHON 00pabOTKM TEKCTUIILHBIX
MaTepualioB;

OTIPEJICJICHbl COCTAB U TEXHOJOTHUECKHE MapaMeTphl JJII THAPOU30JIAIIMOHHOM
uim cynepruapodoOHoit 00pabOTKH TEKCTUIHHBIX MAaTEPHUATIOB.

IIpakTHyeckue pe3yabTaThl HCCIACAOBAHMS 3aKIIOYAIOTCS B CJICIYIOIIEM:

OMpeNelIecHbl  PeXUMBI  TUAPOGOOHOM W OTHE3AIMHMTHOM  00pabOTKH
TEKCTHJIBHBIX MaTEPHUaJIOB HA OCHOBE MMPUBUTOMN COTIOJIMMEPH3AIINN;

pa3paboTaHa COBMEIICHHAsT TEXHOJOTHS TPUBUTON COMOJIMMEPU3AIUN U THIPO-
($hoOHOI 00pabOTKM XJIOMIATOOYMAXKHBIX U XJIOMKO-HUTPOHOBBIX TEKCTUIIBHBIX MOJIOTEH;
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pa3zpaboTaHa COBMEIICHHAs] TEXHOJOTUS MPHUBUTONW COMOJMMEpPU3ALHNUA U
OTHE3AIUTHOM  O0pabOTKM  XJIOMYATOOYMaKHbIX M XJIOMKO-HHUTPOHOBBIX
TEKCTHJIbHBIX TIOJIOTEH;

OTpe/IeIeHbI (bU3HKO-MEXaHUYECKHE, cyneprugpohoOoHbIe U
BBICOKO?(D()EKTUBHBIE ~ OTHE3AIIMTHBIE  CBOMCTBA  TEKCTHJIBHBIX  MaTEpHAJIOB
CHEIMaIbHOTO HA3HAYCHUS.

JI0CTOBEPHOCTH Pe3yJbTATOB HMCCJEeI0BAHUSL 00OCHOBaHA TEOPETHUECKUMU
WCCJIEIOBAHMUAMY, TOATBEP)KIECHA OKCIIEPUMEHTAMH, KOPPEKTHOCTBbIO  3ajad,
MOATBEPKIECHHBIX Pe3yIbTaTaMU XUMHUYECKUX U (PU3UKO-MEXaHUYECKUX HUCITBITAHUH.
[TonyyeHHble  BKCOEPUMEHTANIbHBIC  PE3yJNbTaThl  MOJATBEPKIEHBI  (PU3HKO-
XUMUYECKUM U TEXHOJIOTUYECKUM METOJaMHU.

Hayynass M mnpakTuyeckass 3HAYMMOCTb Pe3yJbTATOB HCCJIEI0BAHUA.
Hay4dHast 3Ha4MMOCTH pEe3yJbTAaTOB HCCIEAOBAHHUS 3aKJIIOYAETCS B YCTAHOBJICHHUH
(U3UKO-XUMHUUYECKOTO  B3aMMOJIEHCTBUA  mepcyibdaTa  Kalusd,  aKpUIOBBIX
MOHOMEPOB, IIEJUTIONIO3bI TEKCTHWJIBHOTO Marepuaia ¢ oOpa30BaHHEM MPUBUTHIX
CONOJINMEPOB; OMPEACICHUEM KUHETHUKH NIPOLIECCa U MOJIEKYJISIPHBIX XapaKTEPUCTUK
MPUBUTHIX COMOJIMMEPOB IEIUTIONO3bI U MOJIU(MET)aKpHIIaTOB.

[IpakTHueckass 3HAYMMOCTb PE3YJIbTATOB KCCIEAOBAHUS 3aKIIOYAETCA B
pa3pabOTKe COBMEUICHHOM TEXHOJOTUW TPUBUBKA TUAPO(POOHBIX  BEIIECTB,
AHTUINHPEHOB M MOJYYEHUU TEKCTUJIBHBIX MaTEPHAJIOB CHEIUAIbHOIO HA3HAYCHHS,
KOTOPBIE TMO3BOJISIT MPOW3BOAUTHL MaTepual CO CTAaOWJIbHBIMU CBOWCTBAMU IIPHU
JUIMTENBHON JKCIUTyaTauuu. JlaHHas TEXHOJIOTHSI CIOCOOCTBYET pPaCUIMPEHUIO
aCCOPTUMEHTa W JUOEpaNu3alli TEKCTUIBHBIX W3JETUN NYTeM CHEelUaIbHON
3AKIIOYUTENBHON OTHENKM M TIyOOKOM MepepabOTKH MECTHBIX BOJIOKHHCTBIX
peCypCoB.

BHenpenne pe3yabTaToB HccjenoBaHusi. Ha ocHOBe MOJIy4EHHBIX
pEe3yNbTaTOB MO pPa3pabOTKE TEXHOJOTHUU TMOJIYYEHUS TEKCTHUJIHHBIX MAaTepHajoB
CIEHHMAIBHOTO HA3HAYEHUSI HA OCHOBE MPUBUTOM COMOIMMEPU3ALINN:

MOJIy4eH TATeHT AareHTCTBa TI0  WHTEJUICKTYallbHOH  COOCTBEHHOCTH
PeciyOnuku  Y30ekuctaH Ha UW300peTeHHE MO pa3pabOTKe KOMITO3HMIIMH  JUIS
OTHE3AIUTHON 00paboTKM TeKCTWIbHBIX MaTepuanoB (Ne AP 05234, 2016 r.). B
pe3yabpTare, NPUMEHEHHE KOMIIO3WLHMKM TMO3BOJIMJIO YJIYYIIUTh OTHE3Al[UTHBIE
CBOMCTBA TEKCTHJIBHOTO MaTepuana;

KOMIIO3ULIMS 111 TUAPO(GOOHONW 00pabOTKM TEKCTUIIBHBIX MAaTepuasoB
BHe/peHa B npakTuky npeanpusituss OO0 «Ypranu baxman» (cnpaBka Acconuanuu
«Y3rekctunbiipom» Ne04/18-4519 ot 25 oxta6ps 2019 roma). PesympraTh
MO3BOJIMJIA  MPOU3BOJUTH  TUJPOU3OJSIUOHHBIA  TEKCTHJIBHBIM  MaTepual ¢
YIy4YIIEHHBIMHA BOJIOYTIOPHBIMH CBONCTBAMHU.

KOMIMO3UIIUS JUIsl  OTHE3aIUTHOW OOpabOTKU TEKCTWJIBHBIX MaTepHasioB
BHeJApeHa B mnpaktuky npeanpustui OO0 «MHWPOBUJ TEKCTUJIb»
Hamanranckoii oomactu u UIT «IRODA-GAZMOL-BIZNES» r. TamkenTa (cipaBka
Accommanun  «Y3rekctuabipom» Ne04/18-4519 ot 25 okrabps 2019 roxa).
Pe3ynprarel MO3BOJMMIIA TMPOWU3BOJUTH OTHECTOMKUM TEKCTUJIBHBIM MaTepUal CO
CTaOMIIbHBIMU JKCILTyaTallMIOHHBIMUA CBOMCTBAMH.
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AnpoGanus  pe3yJbTAaTOB  HccCJIeg0BaHusl.  Pe3ynpTaThl  JaHHOTO
UCCIeIOBaHUs ObLIM OOCYXKJIEHBI Ha 5 MEXIyHapoAHbIX W 11 pecmyOJIMKaHCKUX
HayYHO-TPAKTUYECKUX KOH(EPEHIIHIX.

Ony0JMKOBAHHOCTH Pe3yJbTATOB McciaeaoBanus. [lo Teme auccepranuu
onyOJMuKOoBaHO Bcero 27 HayuyHbIX paboT. M3 Hux 1 mateHT Ha u300peTeHHE, 8
Hay4HBIX CTaTel, B TOM 4Hclie 3 B pecnyOIMKaHCKUX U 5 B 3apyOEKHBIX JKypHajax,
pEeKOMEHI0BaHHBIX BpIciiel aTTecTtaninoHHON Komuccuei PecnyOnuku Y30ekucran
JUTsl TyOJIMKAIMA OCHOBHBIX HAYYHBIX PE3YJIbTATOB JUCCEPTALIUMA.

Crpykrypa M 00béM auccepramum. JluccepranmonHas paboTa COCTOUT W3
BBEJICHUS, YETBIPEX TIJIaB, 3AKIIOYEHHUS, CHUCKA MCIOJIb30BAHHOM JIMTEPATYPHI,
npuinoxenus. O0bem nuccepranuu cocrasiger 118 crpanmuil.

OCHOBHOE COIEP KAHUE IUCCEPTALIMU

Bo BBemeHuM OOOCHOBBIBA€TCSI AaKTyaJbHOCTb M  BOCTPEOOBAaHHOCTH
IIPOBEICHHOIO MCCIICOBAHUA, LEJIb WU 3aJa4d MCCIECIOBAHUSA, XapaKTEPU3YKOTCS
OOBEKT M TMpeIMET, II0Ka3aHO COOTBETCTBHE HCCJIEIOBAaHUS IMPUOPUTETHBIM
HaIpaBJICHUSM Pa3BUTHUS HAYKW U TEXHOJIOTHH PECIyOJIMKHW, W3JIaraloTcs HayyHas
HOBU3HA M IPAKTUYECKHUE pEe3yJbTaThl HMCCIIECIOBAHUSA, PACKPBIBAIOTCS HaydyHas H
[IPAKTUYECKAasl 3HAYMMOCTBH IIOJYYEHHBIX pE3yJbTaTOB, BHEIPEHUE B IPAKTHUKY
pE3yNbTAaTOB MCCIEAOBAHMS, CBEICHUS MO ONMyOJMKOBAHHBIM pabOTaM U CTPYKTYpE
JTUCCEPTALINH.

B nepsoit rmaBe puccepranuu «OQ030p COCTOAHMS MCCJICIOBAHUM 110
MOJIYYeHUI0 NPUBUTHIX CONMOJUMEP M 3aAKJIIOYUTEIbHOH OTIEJIKH TEeKCTHIbHBIX
MAaTepHAaJIOB» NIPUBEACHA OLICHKA HAYYHBIX MCCIIEOBAHUN U PE3YNbTAThl aHAJIU30B
M0 MCTOYHUKAM ONYOJIMKOBAHHBIX pa0OT, CBA3aHHBIX C TEMOW JucCepTaluu.
AHanu3upoBaHbl HWCCJIEAOBAHMS [0 INPUBHUTOM CONOJHMMEPU3ALMM MOHOMEDPOB K
nojiucaxapuiaMm, COCTaB, IOJy4YeHHE, CBOMCTBA KOMIIO3UIMI U CHOCOOOB
OTHE3AIUTHON U TUIPOPOOHOI 00PabOTKH TEKCTHIIHHBIX MAaTEPUAIIOB.

Bo Bropoii rnaBe auccepranuu «XapaKTePUCTHKA PeareHToB, MeTOAbl
comosiuMepu3anum, o0padOTKM M HCCJEI0BAHMS CBOWCTB NPOAYKTOB»
IPUBEICHbl  XapaKTEpPUCTUKU OOBEKTOB  HCCIIEJOBAaHMM, METOJbl TNPUBUTOU
COTONIMMEpHU3alui  (YHKIIMOHAJIbHO-aKTUBHBIX ~ MOHOMEPOB  C  XJIOIIKOBOM
LEJUTIOJIO30M U HA TMOBEPXHOCTHU TEKCTHIIBHBIX MATEPHAIOB, METO/Abl OTHE3aIUTHOM
u  ruapodoOHOl  00pabOTKM MaTepuanoB, METOAbl HMCCIEIOBaHUNW  (U3HKO-
XUMUYECKUX U MEXAHUYECKHUX CBOMCTB COIMOJMMEpPOB U MaTepuanoB. [lomyuyeHsl
MPUBUTHIE cOMOIMMEpPBI akpuiioBoil kucnotsl (AK), metunmerakpunata (MMA), H-
oyrunmetakpunata (BMA), akpwionutpuna (AH) ¢ XJIONKOBOHM 1eUIH0I030M B
npucytctBur nepcyinbdarta kamus (IIK) B Bome wunum auHuTpUioBoro 3dupa
azouzomacisiHon kucnoThl (JIAK) B opraHnueckom pacTBOpUTENE, MPU TEMIIEpAType
60-70°C, mpu MOCTOSIHHOM TI€PEMEIINBAHMN PEAKIIMOHHOM MacChl B T€TEPOreHHON
cMecu. [IpuBuThie comoJUMepbl LEUI0I03bl ¢ nonnakpuiioBoi kuciorou (ITAK)
OuUMIaIM dTaHoioM, ¢ mnoauMeTwi(OyTmwi)merakpuiatom (IIMMA, I[IBMA) —
areToHoM, ¢ nonuakpunoautpuiiom (ITAH) — qumetundopmamugom (JIMDA).
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J{nst momy4yeHusi TPUBUTHIX TEKCTHIILHBIX MATEPHATIOB B OUUIIIEHHOE MOJIOTHO
npenBaputenbHo ancopOupoBan [IK. ITlpuBHBKa CHHTETMYECKHX MOJUMEPOB Ha
BOJIOKHA LEJUIIOJIO3bl MaTepualia OCYIIECTBIEHA W3 pacTBOpa MOHOMEpa IIpH
temrepatype 50-70 °C B Teuenme 4-5 gacos. KommaectBo MOHOMepa cocTtapisiio 10-
25% oT Macchl MOJOTHA, KOJWYECTBO HMHHUIMATopa 1-2 % OT Maccel MOHOMeEpA.
CoBmenieHre MOpOLECCOB MPUBUTOM COMOJMMEPH3ALMM W OTHE3AIMTHOW WM
ruipodoOHON 00pabOTKM MPOU3BEAEHO C KCIOJIB30BAHUEM COOTBETCTBYIOIIEH
KOMIIO3UIIUH.

B tperbeit rnaBe «IlosyuyeHue, (PU3HMKO-XMMHYECKHE U MeXaHHMYeCKHe
CBOIiCTBa COMOJIMMEPOB M TEKCTHJIbHBIX MATEPHAJIOBY» OOCYXKIICHBI PE3yJIbTaThI
WCCIICIOBAHUM YCJIOBHM PEaKUUW IPUBUTOM COMOJMMEPU3ALUN MOHOMEPOB C
MaKpOMOJICKYJIAaMHA  IIEJUTFOJIO3bI, (DU3UKO-XMMHYECKHUE CBOMCTBA COTIOJUMEPOB
IIEJUTIOJIO3bI, (PM3UKO-MEXaHUUECKHE CBOMCTBA TEKCTUIILHBIX MAaTEPHAIIOB Ha OCHOBE
CUHTE3UPOBAHHBIX COMOJIUMEPOB.

Takue mnapaMmeTpbl MOJUMEpPU3ALUHA, KaK CKOPOCTh Tpollecca U  BBIXOJ
MPUBUTOTO COMOJUMEpPA, CTeNneHb U A(PGEKTUBHOCTh MPUBUBKU, HAIpPABJICHHE U
MEXaHM3M PpEAKUHU TO3BOJSAIOT IUIAHUPOBATH TEXHOJIOTHMIO  IMPOU3BOJICTBA,
MIPOTHO3UPOBATh  MOJIEKYJISIPHBIE ~ XapaKTEPUCTUKM M CBOWMCTBA  IPUBUTHIX
CONOJINIMEPOB U MAaTE€pUAJIOB HA UX OCHOBE. /{711 yCTaHOBIICHHUSI MEXaHHU3Ma Mpolecca
ananusupoBanbsl MK u IIMP-cniektpsr nemmonossl, [IK, AK, MMA, AH. HauGonee
TOYHO ONPEACNICHbl TMOJIOCHI TOTJIONICHUN BaJEHTHBIX U Je()OpMaIMOHHBIX
(cuMMeTpUUYHBIX M acuMMeTpuuHbIx) KonebaHuit C=C u C=0O cBs3eil MOHOMEPOB,
C=N cBsazeit akpunonutpuia, C-O cszeir 3¢upoB, C-N cBs3zeil MOIMMEPOB H
MoHOMepoB (Tabn. 1, 2), O-H ceazeit nemwmonossl, O=S=0 u -0-O- ceszeit [IK
(Tabm. 3).

Tabauna 1
Xapakrepucruueckue noJiocol norjaomennii B UK-cnekrpax AK
ITonoca Bun xoneGanmii HNHTeHcuBHOCTD CBs13u ¥ rpynsl
MOTJIOIIEHMUS, em KoaeOanuii aTOMOB

985 nedopMaIMoHHbBIE CUJIbHAsA =CH,

1046 nedopMaImoHHbBIE CUJIbHAS -CH=CHj,

1192 BAJICHTHBIE CUJIbHAs C-O

1243 nehopMaImoHHbIC CpemHss -CH=CH,

1298 nedopMaImoHHbIE CpeIHss -CH=CH,

1434 nedopMaIMoHHbBIE CUJIbHAA =CH,

1636 BaJICHTHBIE CpeIHsIs C=C

1703 BAJICHTHBIE CUJIbHAs C=0

2997 BAJICHTHBIE CpemHsis =CH,

3067 BaJICHTHBIE HIMPOKAsi, CUJL. OH

HNK-cnekTpsl MpOAYyKTOB B3aUMOAECHCTBUS LeiuTro03bl ¢ [IK caumManu npu tex
K€ YCIIOBUSIX M B TE€X K€ PACTBOPUTEISAX, UTO M MCXOAHbIE BemecTBa. [Ipu stom
oOparieHo BHUMaHUE Ha TMOSBJICHWE HOBBIX IIOJIOC TMOTJIONICHUHN, WCYE3HOBEHHUE,
YMEHBIICHUE HWHTCHCUBHOCTM WJIM CMEIICHUE II0JOC TOTJIOMIEHUH WCXOIHBIX
BemecTB. Ilpm B3ammogerictBun 1enaoio3bpl ¢ [IK HabGmomaroTcs H3MEHEHHS,
CBS3aHHBIE C THUAPOKCWIBHBIMU TpPYIIaMH IEJUTIONI03bI  (Tabn. 4), 4To maer
OCHOBAHHUE MPE/IOJI0KUTH 00 YYaCTUHU B aKTaX MHUIIUUPOBAHUS ITUX TPYIII.
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Tadamuna 2
Xapakrepuctuueckue nojiocol norsomennii B UK-cnektpax MMA

ITonoca Bun xonebanuii NHTEHCHBHOCTH CBsI3U U TpYIIIbI
IIOTJIOIIEHU, oM KoJIeOaHU aTOMOB
899 nedopMaImOHHbBIE CUJIbHAS =CH,

1091 nehopMaImoOHHbIC CpeIHsIs CH,=C

1199 BaJICHTHBIC CUJIbHAs C-O

1245 nehopMaImoOHHbIC CpeIHsIs CH,=C

1378 nedopMaImoOHHbBIE CpenHsis CH;

1437 nehopmarmoHHas CUWJIbHASA =CH>

1636 BaJICHTHBIE CpenHsis C=C

1732 BaJICHTHBIC CUJIbHAs C=0

2954 BaJICHTHBIE CpeIHsIs =CH>

Taoauna 3
Xapaxkrepucrtuyeckue mojochl noryoumenuii B UK-cnekrpax 1K
ITonoca Bup xonebanuii HHTEeHCUBHOCTD CBsi3U U TpYIIIIbI

MOTJIOLICHMS, oM KoneOanuii aToOMOB

558 CpeaHss S0,~

690 CpeHsIs S0~

1059 CUMMETPUYHBIC BaJICHTHBIC CUJIbHAs S=0

1262 CHMMETPHUYHBIE BAJICHTHBIC CHJIbHAS 0-0

1295 aCHMMETpPUYHbIC BaJICHTHBIC CHJIbHAS 0-0

2136 BaJICHTHBIE CpeaHss 0=5S=0

2570 BaJICHTHBIC CpeHss 0=S=0

Taoauna 4

HN3MeHeHus M0JI0KeHUsA 1 HHTEHCHBHOCTH 110J10¢ noriomenuit UK-cnexkrpos npu
B3aMMOAeiCTBUH 1es110J103bI ¢ TTK

[Tonoca Bun xoneGanust ATOMBI, OOHapy)XxeHHbIE U3MEHEHUS
MHOTJIOIICHUS, emt CBSI3U
1262 BaJICHTHbIE 0-0 YMEHBIIEHNE NHTEHCUBHOCTH
1337 negopMalmoHHbIe OH YMEHBIIEHNE NHTEHCUBHOCTH
2850 BaJICHTHBIC OH CMEIICHHE
2928 BaJICHTHbIE OH CMEIICHHE

[lo aHanu3y AUTEPATYPHBIX UCTOYHUKOB U PE3YJIbTATOB CHEKTPOCKOMUYECKUX
MCCJIEIOBAHNUM, PEAKIMI0 00pa30BaHUsl AKTUBHBIX IIEHTPOB MNpPU B3aUMOJEHCTBUU
1esutros103bl ¢ [TK MOKHO MpencTaBUTh CIACIYIOINIUMH CXEMAMMU:

S, 05~ -» 250, SO,*+ H,0 - HSO, + OH"*

[CeH70,(0H)3], + S0,° / OH® = [CeH;0,(0H),0"], + HSO, / H,0

Jlns ompezneneHus MEXaHW3Ma pEAKUUi pocTta W oOpbhiBa MPUBUTHIX Lenei
uccinenoBanbl MK-criekTpel npuBUTBIX conosmMepoB U [IMP-cnekTpbl MCXOAHBIX
MOJIUMEPOB, MOHOMEPOB M MPUBUTHIX COMOJUMEpOB. MHTEpecHble pe3ynbTaThl
MOJIy4eHbl MO KOMIUIEKCHOMY aHaJIHM3y CIHEKTPOB COIOJMMEPOB LEJUTHOI03bI
(trabn. 5). B comonmumepax COXpaHSAIOTCS TOJOCHI TOTJIOIIEHUH BaJCHTHBIX U
nepopmarmonnbix konebannit CH u CH, rpynm, moyru He OOHapy»KuBaroTCs
MOJIOCHI TOTJIOMICHUH, KOTOPbIe ObUIM OTHECEHBI K KOJICOAHUSIM BUHUIILHOW TPYTIIIbI
MOoHOMepoB. CrnaOble CUTHAIBI NAIOT KoJeOaHus KapOOHWJIBHBIX, CIIOXI(PUPHBIX,
HUTPWIBHBIX TPy MOHOMEPOB B COCTABE CHHTE3UPOBAHHBIX COIOJIMMEPOB.

29



Taoauna 5
Yacrotsl (cM ™) noJoc noraomenuii B MK-crexTpax conoJuMepoB 1eJLTI0103b1

C AK (MHTEHCUBHOCTB) C MMA (MHTEHCHBHOCTb ) C AH (MHTEHCHBHOCTD )
556 (c1.) 1318 (ci.) 559 (cn.) 1318 (ci.) 559 (cn.) 1317 (cp.)
615 (cp.) 1340 (cx.) 616 (cp.) 1340 (cx.) 614 (ci.) 1337 (cp.)
664 (cn.) 1373 (cp.) 666 (ci.) 1373 (cp.) 663 (c1.) 1374 (cp.)

1030 (cui.) 1431 (cp.) 1027 (cui.) 1431 (cp.) 1027 (cp.) 1432 (cp.)
1055 (cui.) 1632 (cp.) 1058 (cui.) 1632 (cp.) 1057 (cui.) 1635 (cp.)
1116 (cp.) 1720 (cp.) 1116 (cui.) 1720 (cp.) 1113 (cp.) 2241 (cn.)
1164 (cp.) 2900 (cp.) 1164 (cp.) 2899 (cp.) 1164 (cp.) 2922 (cp.)
1203 (mnewo) | 3300 (cui.) 1203 (mmewo) | 2941 (mewo) | 1203 (mieuo) 2942 (ci.)
1281 (cn.) 3417 (mwmp.) 1280 (ci.) 3418 (up.) 1281 (cm.) 3434 (cuin.)

B HUK-cnekTpax comoiaumepoB OOHApYKEHbI HEKOTOpPbIE HOBBIE IMOJOCH B

CpPaBHEHUU CO CIEKTpaMu 1eutoio3bl. [losBisercs nmonoca nornomenus npu 1720-
1734 cM™, oTHeceHHas K BaneHTHBIM Konebanusim C=0 rpyrmn MMA, AK u 2241 e
!, K BaJCHTHBIM KoJleOaHHAM HUTPUIbHON Tpymmsl AH. M3MeHseTcs mooxeHne u
MHTEHCUBHOCTD I10JIOC NOTJIOMIEHUN THAPOKCUIBHBIX TPYIIIL.
Bo Bcex comonmmMepax HaOI0OgaI0TCS
CUJIbHBIE TIOJIOCHl TOTJIOIICHUN MpH
1027-1030, 1055-1058 cm™, monockr
cpenHer wHTeHcuBHOCTH mipu 1113-
1116 u 1164 cM’. DTtu mONOCH
OTHOCSITCA K KOJEOAHUSM MPOCTHIX
a¢upHbIX cBsizet (puc. 1). Peakuus
WHUIIMUPOBAHUS MPUBUTOMN
CONOJIMMEPU3ALIMM  MOHOMEPOB K
LEJUTIOJI03€  OCYIIECTBISIETCS, CKOpee
BCEr0, MO TUAPOKCWIBHBIM TIpymHiam
LEJUTIOJI03bI.

1200 1000

1200 1000

1200 1000

Puc. 1. Iloocel norsnomenunii kojaedanuii C—
O cBsaseit B UK-cniekTpax conosimmepa
nes003s1 ¢ AK (a), MMA (6) u AH (B).

Tenepp ananuzupyem I[IMP-cnekTppl 1emIon036l U MX CONOJHMMEPOB C
akpuioBbiIMH MOHOMepamu. B TIMP-cnekTpax wnemirono3sl 0OHApYy>KEHbl CHTHAJIbI
nporoHoB CH, m CH rpynn npu 0,90; 1,18; 1,32; 1,37 ™M.n., MyJIbTHUIUIETHI,
oTHocsMecs k mporonam OH rpynn B obnactu 2,5-4,5 M.1., curHan npu 6,54 u 6,95
M.J. oTHocuTcs k nmpotoHam CH,OH (ta6:1. 6).

AHanu3 TIOKa3aJl MCYE3HOBEHHME HEKOTOPBIX CHUTHAJIOB B COMNOJMMEpax
(2,71m.1.). Habmromaercst yBenuuenue (3,25 m.a.) wim ymesnslneHue (3,56 M.n.)
MHTCHCUBHOCTH CHUTHAJIA, MOSBJICHUE HOBBIX curHaioB (3,72; 4,12; 4,15; 4,29 m.n1.),
cmemienue (2,96 nva 3,03 m.a., 4,19 na 4,29 m.a. u 4,43 na 4,59 M.a.) curHana.
ITprueM, cMemeHne HabJIIOIaeTCSd B OCHOBHOM B 00J1acTh 00Jiee BRICOKMX 3HAYCHHI
XUMHYECKUX CcIABUroB. CMEIIEHHE CUTHAJIOB YKAa3bIBAET HA y4acTUE MPOTOHOB B
peaKIusix B3aUMOJIEHCTBUS MEXIY IIE/UTI0JI030M, WHUIMATOPOM U MOHOMEPOM.
HoBble curHasbl, ckopee BCero, OTHOCSTCA K MPOTOHAM MPUBUTHIX IMOJIMMEPOB U
cBsi3bIBaronux ero ¢ nesnono3ort OCH u OCH, rpynn. HaGnronaemble M13MEHEHUS B
[IMP-cniekTpax cononmmepoB NOATBEPKAAKOT pe3yabTaThl aHanu3a MK-cnekTpos.
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Tab6auua 6
XumMu4deckue cABUIM (M.1., HHTeHCUBHOCTH) IIMP 1e/i10103b1 1 €ro

CONOJIHMEPOB
[enmronoza Conosumepsl
Henmronoza-AK Henmronoza-MMA
0,37-0,48 (cn. mybier) 0,37-0,49 (cn.) 0,37-0,49 (cn. nybner)
0,80 (cui.) 0,80 (cp.) 0,80 (cp.)
1,24 (ci.)
1,75 (cn.)
2,00 (ca.) 2,00 (cp.) 2,01 (cp.)
2,71 (cp. MyJIBTHILIET)
2,96 (cp.) 3,01 (cp.) 3,03 (cp.)
3,23-3,30 (cp. mybier) 3,25 (cmi.)-3,33 (cp. ny6ner)
3,40-3,43 (cn. mybier) 3,41-3,44 (cn. MyIbTHUILIET) 3,42-3,43 (cn. MyJIbTHUIUIET)
3,56 (cui.) 3,56 (cp.) 3,57 (cp.)
3,76 (cxn.) 3,74 (cp.) 3,72 (cp.)
3,85 (ci.) 3,92 (cn.)
3,98 (ci1. MyIbTHUILIET) 3,96 (cx.)
4,19 (cn. mmpoKuii) 4,09-4,12-4,14-4,18 (cp. 4,12-4,15-4,16-4,17
MYJIbTHUILJIET) (cUI.MYJIBTHILIET)
4,43 (ci.) 4,31 (cwt.) 4,29 (cwr.)
5,19 (cp.) 5,11 (cm.) 5,09 (cn.)
6,59 (ci.) 5,21 (c.) 5,20 (cm.)
7,68 (ci.) 5,26 (ci.) 5,24 (cn.)

NuunuupoBaHue IPUBUTON COMOJIMMEPU3AINN OCYIIECTBIISIETCS Yepe3 aTOMBbI
KHCJIOpOJia IEJUII0NIO3bl. POCT MPUBUTHIX II€MEeH MPOUCXOIUT MO PaAUKATIHLHOMY
MexaHn3My. Ha ocHoBaHHMH pe3ylbTaTOB MCCIEHAOBAHUN PEAKIIMIO WHULMHUPOBAHUS
IPUBUTON COMOJIMMEPU3ANU (PYHKIIMOHAIBHO-aKTUBHBIX MOHOMEPOB K IIEJIIIOJI03€
MOYHO TIIPEACTABUTH CIEAYIOIIENH CXEMOW:

[CeH;0,(0H),0°],, + CHy = CH(X) = [C4H;0,(0H),01, — CH, — C*H(X)

PocT npuBHUTHIX MOJMMEPHBIX LEIEH:

[CcH,0,(0OH),0],, —CH, — C°*H(X) + mCH, = CH(X)
= [CsH70,(0H),0],, — [CHy — CH(X)]1n—1 — CHy — C*H(X)

OOpBIB 11€MK IO MEXAaHU3MY PEKOMOWHAITUN:

[CeH;0,(0H);0], — [CHy — CH(X) ;-1 — CH, — C*H(X) + [CsH,0,(0H), 0],
—[CH, — CH(X)];-1 —CH, —C°H(X) —»
- [C¢H;0,(0H),0], — [CH; — CH(X)];n—1 — CH; — CH(X)
~ CH(X) — CHy — [CH, — CH(X)] 41 — [CsH;0,(0H),0],

K makpomosekynaMm meiTio03bl CHHTETHUECKUE TTOIMMEPhI MPUBUBAIOTCS 110
aTOMy KHUCJIOpOJa.

[TpoBenensl nccaea0BaHUS IO ONPEACIICHUI0 KUHETUUECKHX KOHCTAHT POCTa U
oOpbIBa MOJUMEPHBIX Tienel (Tadm. 7).

Huzkure 3Ha4eHUS OTHOIIEHUS KOHCTAaHT POCTa M OOphIBa MOJIMMEPHBIX IICTICH,
BUJIMMO, YKa3bIBAIOT Ha BBICOKOE 3HaUeHUE K, DTUM 0OBICHSACTCS BHICOKOE, OJIM3KOE
K |, 3HaueHWe MOpsAIKa PEaKIUH TMOJUMEPHU3AIMU [0 MHULMATOPY W HeOobIIas
MOJIEKYJISIpHAsE Macca MPUBUTHIX IIETIeH MOJIMMEPOB.
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Tadonauna 7

. K
OTHolIEeHHEe KOHCTAHT POCTA M 00pbIBA IPUBUTLIX LeMNeil K°T5 npu
CONOJIMMEepPH3alMu. T=60"C, uHunuarop IIK
Momnomep [M], V, - 108, Vi * 108, K
MOJIB/JI MOJB/JI C MOJIB/JI*C Kg,5
AK 1,39 3,46 11,0 0,0075
MMA 1,0 2,25 9,8 0,0072
AH 1,26 1,72 5,6 0,0058
JUis BBIACHEHUS XUMHU3Ma IPOLIECCOB, MPOUCXOASIIUX MpU TUAPOPOOHOU
00pa0OTKE  TEKCTWJIBHOTO  MOJOTHA  COCTAaBOM,  COJAEpXKAIUM  HMYJIbCHUIO

nojgunep@ropakpuIaTa, IMyIbCUI0 OJUTOMEPHOTO JuUu3onuaHara, obui cHATel K-
CHEKTPhl MCXOJHBIX BEHIECTB M MPOAYKTOB MX B3aumojnercteus (puc. 2). B UK-
CIIEKTPAaX BOJIOKOH MarepHuaja HaOJIONAIOTCs IOJOCHI MOTJIOUIEHUM, XapaKTEpHBIX
JUTSL LIEJLIIOJIO3BI.

104

a

YT

2006

94

84

- 3435
3435

3600 2800

1600 1200 200 cna-l 3600 2800 1600 1200 800 cm™?

Puc. 2. UK-cneKTpsbl BOJIOKOH Heo0padoTaHHOIO (2) H 00pabdoTanHoro (0) ruapogodHoi
KOMIIO3uIMeil X/0 MoJIoTHA.

B UK-cnektpe BoJIOKOH, 00paOOTaHHBIX TUAPO(YOOHON KOMIO3UIUEH,
COXPAHSIIOTCSI OCHOBHBIE TIOJIOCHI TOTJIONIEHUN IEJUTIONIO3bl, BMECTE C TeM
HaOJII0/1aeTCsl CMEIICHUE HEKOTOPBIX TMOJIOC U MOSBJICHUE HOBBIX MOJIOC MOTJIONIEHUS
B obmactax 1715, 1690, 1521 cM ™. HoBble MOIOCH MOMJIOEHHI OTHOCSITCSI, CKOpEe
BCEro, K BaJEHTHBIM KOJEOAHUSIM HOBBIX T-CBsi3el kapOoHmibHOU rpymmbl, C—N
CBSI3eM  ypeTaHOBOM TPYyNIbI, TMPOAYKTa B3aUMOJCWUCTBHUSL  IEJUIIOJIO3BI  C
auu3onMaHaToM. B crekTpe 00paOOTaHHBIX BOJIOKOH HAOMIOAAETCS YBEJIMYEHUE
WHTEHCUBHOCTHU NOJIOCHI NOTJIOMEeHUs pu 1373 CM'l, 0O0JIBIIIOE YKCIIO PE3KUX TOJIOC,
YTO CBS3aHO C HaIMYWeM OOJbIIUX 00JacTeli BBICOKOM MOJICKYJISIPHOW |
CTPYKTYPHOU YIOPSJOUYEHHOCTH.

[Ipu TepMooOpabOTKE MPOWCXOAUT TMOJMUIPUCOSANHEHHE C 00pa3oBaHHEM
CETYATON CTPYKTYPHI, KOTOPYIO MOKHO MPEJICTABUTH CIAEAYIONIEH CXEMOM:

[CeH70,(0OH)3]p + xR =N = C = 0 = [CsH;0,(0H)3_,(OCONH — R -+ ), ],

Jns ompeneneHus BIMSHUS KOJIMYECTBA MOHOMEPOB M HMHHUIIMATOpA Ha
MOJIEKYJISIPHBIE XapaKTEPUCTUKH MPUBUTHIX COMOJUMEPOB MPOBEJIEHA CEPUs ONBITOB
IpU TEPEMEHHOM KOHLEHTPAIMM OJHOTO M3 KOMIIOHEHTOB M TMOCTOSIHHOW
KOHIIEHTpaIuu aApyroro. Kak BUIHO W3 NaHHBIX TAOIHIIBI 8, IS BCEX MOHOMEPOB C
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YBEJIMYCHUEM KOHIICHTPAIIMM WHUIMATOPA HAOIIOJACTCS YBEJIWYEHHUE CTENCHU H
3 PEKTUBHOCTH MTPHUBUBKH.
Tabauua 8
3aBucHMOCTBb cTeneHd U 3(PPeKTUBHOCTH NPUBUBKH MOHOMEPOB K 1eJLJII0J103€
cpeaHel MOJIEKYJISIPHOM Macchl IPUBHUTHIX Heneil 0T koHunenrpauuu ITK. T=60°C.

MonHowmep u Konuen- Crenens | Crenenb | Dddextun- | Cpenuss Cpennsis
ero koHueH- | tpauus IIK, | mpespa- | nmpuBus- HOCTb CTEIIEHb MM
Tpauus, monb/1°10? | 1menms, kH, % MIPUBUBKHU, | MOJUMEPHU- | IPHUBUTHIX
MOJIB/JT % % 3a1uu nenen
AK, 1,39 0,37 52,4 13,4 25,5 98 7000
0,74 75,3 18,7 24,8 71 5100
1,11 88,6 23,0 26,0 55 4000
MMA, 1,0 0,37 49,8 8,8 17,7 67 6700
0,74 69,5 15,3 22,0 47 4700
1,11 83,7 21,4 25,6 38 3800

C yBenMuYeHHEM K€ KOHUEHTPALMM MOHOMEPOB HE3HAYHUTEIBHO BO3PACTACT
oOlas CTeneHb MpPEBpAlEHUs], HE3HAYUTEIbHO YMEHbIIAEeTCS 3()PEKTUBHOCTH
NPUBUBKM, CYHIECTBEHHO  YyBEJIMYMBAETCS  CTENEHb  NPUBUBKH,  CTEIEHb
MOJIMMEPHU3AIMU U MOJIEKYJISIpHAsl Macca MPUBUTHIX 1eneil (Tadu. 9).

Taouuua 9
3aBUCUMOCTD CTeNeH! U 3PPEKTUBHOCTH NPUBUBKH MOHOMEPOB K LEJLTI0J103€e
U cpeHeil MOJIeKYJISIPHOM MacChl MPUBHUTHIX Leneid 0T KOHUEeHTPaluu
monomepoB. [ITK]=0,74-102 mous/1, T=60"C.

Mouomep Konuen- Crenenp | Crenenp | OddexTus- Cpennsis Cpenusis
Tpanus npeBpa- MIPUBHB- HOCTB CTETNICHb MM

MOHOMEpa, | 1eHus, %o ku, % MIPUBUBKH, NOJIUMEPU- | TPUBUTHIX
MOJIB/JT % 3a1uu nenen
AK 0,69 76,2 10,1 26,5 36 2600
1,39 75,3 18,7 24,8 71 5100
2,08 78,7 24,5 20,8 112 8100
MMA 0,5 67,4 9,2 27,3 23 2300
1,0 69,5 15,3 22,0 47 4700
1,5 68,9 22,7 21,9 70 7000

TG 1% DSC /(mW/mg)
_LPeak: 484.9°C1exc

100

Peak: 358.8 °C

80

Pucynok 3. JICK ananu3
COMOoJIMMepa XJIONKOBOI
3 nes0a03b1 U [TAK.

60

Mass Change:-98.07 %___

40

20

-

100 200

300 400 500
Temperature /°C

Tepmuueckue CBOMCTBA COIIOJINMEPOB VCCIIEI0OBAHbI METOAO0M
muddepennmansHoil ckanupyromieit kagopumerpuu (JICK). PaccMoTpum pe3yiabTaTh
JICK ananuza comnojinMepa XjaonkoBo# 1esuttoo3bl u [TAK (puc. 3).
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Cynas no xpusoil TI', conomumep nemtronossl U [TAK okazancs tepMuyecku
yCTOYMBBIM 10 Temmeparypbl 270 °C, mocie 4ero Ha4MHACTCS HHTEHCHBHAS [TOTEPS
MaccChl, COMPOBOXAArOIas 3K30TepMuueckuM 3ddektom. B oTnmume ot yucToi
LeJUTI0JI03bI Habmonaercs qBa Makcumyma Ha kpubor JICK. Ilepsoiit mpu 359 °C, a
BTOpoil — mpu 485 °C. B comommMepe MPOMCXODUT XUMHUECKAs PEAKIHS MEKIY
kapOokcuwibHbiMU Tpynnamu [TAK u TUAPOKCHIBHBIMU TPYyNIamMu LEJUTIOJIO3bI C
o0pa3oBaHMEM CIIMBKH, KOHJIEHCAIlMEl BOJABI W BBIICICHUEM TEIJIOTH. BTopoi
MaKCHMYM COOTBETCTBYET MpolleccaM XUMHUYECKOTO B3aUMOJCHCTBUS B caMoil
LEJUTION03€E, TaKXKE ¢ 00pa30BaHUEM CIIUTON CTpYyKTypbl. C yBeTWYEHHEM CTEICHU
MPUBUBKM M COOTBETCTBEHHO 4YAaCTOThl CETOK CIIMTOTO CTPOEHUS TMOBBIIIACTCS
IUIOTHOCTh U TEPMOYCTOMYMBOCTH coOmoJiMMepa. B comosmMepax UEIIOIO3bI C
MoJMaKpuiiaTaMy  HAOJIOJAeTCd HE3HAYUTENbHBIA SHJIOTEPMUUYECKUN TpoIlecC,
CBUJICTEJIbCTBYIOIIUN O YACTUYHOM IUJIaBJICHUH 00pasIia.

OnpeneneHbl HEKOTOPbIe (U3MKO-MEXAaHMUYECKHE CBOMCTBA MOJYYEHHBIX
TEKCTUJIbHBIX MaTepuanoB. [IpoYyHOCTh NPU paACTSHKEHUU COMOJMMEPOB BBIIIE, YEM
camoro nojotHa. Camas BbICOKasi MPOYHOCTh uMeeT Marepuai x/0+I1AK, Bunumo, ¢
YBEJIMYEHUEM CTEIICHH IPUBUBKHU MEXaHUYECKasl POYHOCTh TOKE yBennuuBaeTcs. C
YBEJIMYEHUEM TE€OMETPUUYECKUX Pa3MEPOB MOJIEKYJIbl MPUBUBAEMOTIO MOHOMEpaA
OTHOCHUTENBHOE YJJIMHEHHUE IMpU pacTsKEeHUH Bo3pacraer. Marepuan c¢ I[IBMA
pacTsaruBaercs npuMmepHo Ha 20%, uro B 1,5-2 paza 6omblie, yem He 00pabOTaHHBIM
marepuan u marepuan ¢ [IAK u [IMMA. Eciau noBepXHOCTHas MIIOTHOCTh 3aBUCUT
TOJBKO OT CTEMNEHU MPUBUBKHU, TO BO3AYXOMPOBOJHOCTh Marepuaia 3aBUCUT U OT
CTETMEHU MPUBUBKHU, U OT MPUPOABI conoiuMmepa. C yBEIUUYEHUEM T€OMETPUUYECKUX
pa3MepoB OOKOBBIX L€ MOHOMEPOB W IUIOTHOCTH IONEPEYHBIX CBSI3€H 3TH
nokazarenu yMmeHbarorcs. OtTcioa  HE  MPONOPUUOHAIBHOCTh  W3MEHEHHS
BO3JYXOIPOBOJHOCTU CO CTENEHBIO MPUBUBKHU U C TOBEPXHOCTHOM MJIOTHOCTHIO.

Crnenyromumii pasfen JUCCEPTAIMOHHON paboThl MOCBSIIAETCS pa3paboTKe
COCTaBa KOMIIO3UIIMM W TEXHOJOTMYECKUX TMapaMeTpoB [JIsi OTHE3aIlMTHOM
o0paboTku MmatepuanoB. [l mpumaHus OTHECTOMKOCTH TKaHSM Ha OCHOBE
LEJUTI0NI0O3bl UM CUHTETHYECKUX BOJOKOH B OCHOBHOM HCHOJIB3YIOT CMECh
dhochopcoaepkammx, azoTCOASPKAIMMX W TAIOTCHCOACPKAIMUX COoeaUMHEHUM. Jliis
XJIOMYaTOOyMa)KHOW TKaHM ObUT PEKOMEHJIOBAaH COCTAaB AHTUIMPEHA U TEXHOJOTHUS
00paboOTKH: TPOMUTKA COCTaBOM cojepxamumM ¢ochopuyto kuciory 200 1/,
MoueBuHy 200 /1, xkuakuit ammuak 120 r/n npu pH=7+0,5; T=18-20°C, B Teuenue 1
MUHYTBI — OTxkuUM 80-90% — mpombiBKa (XOJOAHAs BOJa) — OTXKUM (0
Binaknoctu 5-10%) — tepmoobpaborka mpu T=100°C, B Teyenue 10 mumuyt. Ho
MCCJIEI0BAHMS MOKA3aJIu HE 10CTATOUYHYIO 3()(PEKTUBHOCTH ATOTO COCTAaBA.

Mpb1  pa3paboTaii HOBYIO KOMIIO3MIIMIO ISl OTHE3allMTHOM 00paboTKu

TEKCTUJIbHBIX MaTepuaioB (Tadu. 10).
TexHOI0THs N3rOTOBIIEHUS OTHECTOMKUX TEKCTHJIBHBIX MAaTepUaIoB pa3paboTaHa 1o
pe3ysibTaTaM MCCJICAOBAHUNA 3aKOHOMEPHOCTEW TMPHUBUTOW  COMOJIMMEPHU3ALUN
aKpPWJIOBBIX MOHOMEPOB IOBEPXHOCTH IIEJUIIOJIO3HBIX BOJOKOH (puc. 4). IIporecc
MOKET OBITH peaTM30BaH HA 00OPYIOBAHUH KPACUIHLHO-OTIAEIOYHOTO MTPOU3BOICTBA,
4TO oOecmeurBaeT 0oJiee MUPOKOE PaCIpPOCTpaHEHUE JAHHOTO Croco0a MoTydeHus
OTHECTOMKHX TEKCTHJIbHBIX MATEPHUAIIOB.
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Tao6auma 10
CocTaBbl KOMIIO3ULMHU VISl OTHE3AUTHON 00padoTKN TEKCTHIbHBIX

MaTepHaJIoB
KommoHeHTHI [TpumMepsl 1 MaccoBast 107151 KOMITOHEHTOB, %o
1 2 3 4 5
AKpPHIIOBAs SMYJIbCHS 8 10 12 15 18
bopnas kuciora 25 3 5 4 6
KosuiareHoBblil pacTBOp 10 12 14 16 18
[Tepcynbdat kamus 0,02 0,02 0,025 0,025 0,03
Bona OCTaJIbHOE
1 2 3
Axpunosas Pacteop bopuas kncnoTa
MY IIBCHA KOJUIar eHa
s T~ 1 s ] g
Tepcyns ar .| Emkocts mna npuro-
K AT | ToBmeHME KOMIOIMLIMI TexcTHIBHBL
MaTepHAT
7 | o —— 3% 9
Barma ¢ orHezamuTHO#M Brmarueato- T —
EOMITOZHLIITEH nma > I as o HEL'E Kamepa
MIPOTHMTEM MaTepHana VCTaHOEKA
11 0 |
Hamateieadme VeraHoBEa IR TEpMH'—IECKDI:i
MaTepHana B — obpaboTHM ¢ MPMHIMAROIT MM
PVIIOHEI BATAMH

Puc. 4. TexHosorust nosty4eHusi OrHECTOHKUX TEKCTHJIBLHBIX MATEPHAJIOB HA OCHOBE
NPHUBHUTOH CONMOJIMMEPH3ALHH.

PacuetHoe KOIMYECTBO akpwiioBoi 3mynbcuu (1, 1), pacTBopa KojuiareHa (2,
1), 6opHOM KUCHOTHI (3, T) U nepcyibdara kanus (4, T) 3arpy’kar0T B EMKOCTh JJIs
MpUTroTOBJICHUST pacTBopa (5). HanuBarT pacueTHoe KOJIUYECTBO BOJBI ().
ConepxuMoe EMKOCTH TIIATEIBHO CMENIMBAIOT 10 00OpPa30BaHUS OJJHOPOIHON MacChl
0e3 BKJIIOUEHUH, KOMOYKOB M HEJUCIIEPTrUPOBABIIUXCS YacTUI]. KOMITO3UIIMIO BHOCAT
B MMPONUTHIBAIONIYIO BaHHY (7), KyAa MOMaéTCsl TeKCTHIBHBIA MaTeprai Mol YCUIHEM
BBITSATHBAIOMNIEH ycTaHOBKH (8). IIponmuTaHHBIN TEKCTUIBHBIA MaTepuail MPOXOJUT
yepe3 OTKUMHbBIE BaJlMKH, CYIIUTCS B CyIIMIIbHOW Kamepe (9), manee mojBepraercs
TepMuueckoit oopadorke (10). 3akperieHnio BEIIECTB OTHE3aIUTHOW KOMITO3HUITUN
CIIOCOOCTBYET JABJICHWE TMPWIKAMAIOIMIUX BaduKOB. ['OTOBBII  OTHECTOWKWU
TEKCTUJIbHBIA MaTepuall HaMaThIBaeTcs B pyioHsl (11).

[IpouHO CBsI3aHHAsI C OCHOBOM OTHE3alIUTHAS KOMITO3UIUS HE Jlecopoupyercs,
HE BBIMBIBACTCS W HE PACIUIBIBAETCS CO BPEMEHEM, YMEHBIIAETCS] MOTEPs] MacChl
oOpa3iia rocjue Bo3aeicTBus miaMeHu (Tadu. 11). AHanu3 JaHHBIX, TPEACTaBIECHHbBIX
B TaOiMIlEe, TMOKAa3bIBA€T, YTO COBMECTHOE MCIOJIb30BAaHHE AKPUJIOBOM 3MYJIbCHH,
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OOpHOW KHCIIOTHI, KOJUIAar€HOBOT'O pacTBopa M Tepcyibdara Kajius IO3BOJIIET
YBEIIMYUTh OTHECTOMKOCTh TEKCTHJIBHBIX MaTepuajoB [UIsl  CIIEIHUAIBLHOTO
HazHadeHus. OTHOBPEMEHHO C HM3MEHEHHEM YKa3aHHBIX OCHOBHBIX TIOKa3aTellei
COOTBETCTBEHHO YIYUIIAIOTCA W JApyrue (QU3MKO-MeXaHWYECKHE TOKa3aTeNn
MaTepHUasoB.

Crnenyrommii pa3gen IUCCEPTAlMOHHONW pabOThI TOCBSIIASTCS pa3paboTke
cocTaBa KOMITO3UITMH U TEXHOJIOTHYECKHUX TTapaMeTPOB ISt THAPOPOOHOH 00paboTKU
MarepuanoB. [ ruapodoOHOit 00pabOTKM TEKCTHIIBHBIX MaTEPHATIOB MPOU3BOJIST
MPOITUTKY BOJIOKOH HEMOJIAPHBIMH BEIISCTBAMH, K KOTOPBHIM OTHOCSTCS BBICIIHE
KapOOHOBBIC KHUCJIOThI, KpEMHHUH M (YTOpOpraHNYECKHE COCTUHEHUSI. MBI IPOU3BEIH
00paboTKy MOBEPXHOCTH X/0 TKaHU THAPOPOOHON KOMITO3HUIIMEH, COEPIKAIICH aMHU/T
BeIcIIe kapOoHOBOM KucioThl (ABKK) — 25-150 r/n, ykcycHyro kuciory — 10-35
r/n, akpuioByro smyiscuto — 50-150 1/m, TIK — 1% ot maccel amuaa. Hanecenue
KOMIIO3HIIMH TTPOU3BOIMIIOCH IPH KOMHATHOW TEMIIEpaType, OTKUM IO JaBICHUEM
MEXIy BajlaMH, CYyIIKa TPW KOMHATHOW TeMIepaTrype W TepMooOpadoTKa mpH
temmeparype 80-160°C.

Tao6auma 11
Pe3ynbTarhl HCNIBITAHUA 00Pa3L0B TEKCTHJIBHBIX MATEPHAJIOB HA
OrHECTOMKOCTD
Ne | Pasmepsl Macca o6pasia; [Toreps Bpewms Bpewms [Tpumeua-
obpasra, m;T Macchl, % BO3JICH- BOCILJIaMe- HHUE
MM"MM Ho ITocne CTBHS HEeHus, C.
HUCIIbI- HUCIIbI- IJ1aMC€HH, C.
TaHUs TaHUs
1 2,8-10 2,35 2,1 11 10 3 Tneer
2 2,8:10 2,4 2,2 8 10 - He ropur
3 2,810 2,6 2,5 4 10 - He ropur
4 2,8-10 2,75 2,6 5 10 - He roput
5 2,8-10 2,9 2,7 7 10 - He ropur
HccnenoBana  3aBUCUMOCTh  THAPO(POOHBIX  CBOMCTB  MaTepuaia  OT
KOHIIGHTpAIlMd  KOMIIOHEHTOB  KOMIIO3UIIMA U PEXKUMOB  (HOPMHUPOBAHUSA
ruapododbHoro cmos. Ilo pesynpraTam uccneoBaHW  BBIOpAaHBI COCTaB M

TEXHOJIOTHYECKHUE PEKUMBI 111 TUAPOHOOHON 00pabOTKH TEKCTHIIBHBIX MAaTEPHUAJIOB,
Ha OCHOBE MPUBUTOM comoaumepu3aiuu (Tadi. 12).
Taoauma 12

CocraB n napamerpsl riAPoPoOHOI 00padOTKM X/0 TEKCTHJIBHOIO MaTepHaJa.
CocTaB 1 onepanuu TexHudeckne napameTpsl
IIponuTka:

VYkcycHast kucnota, 25 r/n
ABKK, 100 r/n

T=20-26°C; Bpems - 10

AxpwuiioBas smyinbceus, 200 /a1 CEeKYH/T

MK, 1 r/n

OTxuM 100%

Cymika KoMmHaTHas temneparypa

TepmooOpaboTka 140°C, t = 10 munyT
[TonyueHHbI ruipodoOHBIH Marepuan PUMEHSETCS TUTSt

TUAPOU3OJISIITUOHHBIX TOKPHITHH W ToBepxHOCTe. Ho mpu o6paboTke martepuaa
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komno3uieit Ha ocHoBe ABKK a¢ddexra pacrekanus xamim Boasl He HaOIIOgAeTCA,
T.€. MaTepHall HE OKa3aJICs CynepruapodoOHbIM.

ITpu 0Opa®oTKE TEKCTUIBHOIO MOJOTHAa JPYTUM COCTaBOM, COJAEpXKallUM
sMynbculo  nojunepdropakpunatra  30-40 /1, OMYJIBCHIO  OJIMTOMEPHOTO
auuzonnanara 10-15 r/n, nmomyuyeH cyneprugpo¢oOHbII Marepuas, KOTOPHIA He
BIIMTBHIBAET BOAY U B KOTOPOM HaOJIOAAETCs pacKaTblBaHWE Kariu Bonbl. Mccaenys
BIMSIHUE  KOJIMYECTBA  KOMIIOHEHTOB  KOMIIO3MLIMM, PEKUMOB  CYIIKH U
TepMOOOPaOOTKU OMpPE/IEICHBI ONTUMANbHbIE TEXHOJOTHYECKHE TTapaMeTphl — CyIIIKa
npu temmeparype 70 °C B Teuenue 2 gacos, TepMoobpaboTka mpu 160 °C B Teuenue

3 MHUHYT.
HccnenoBansl  (U3HKO-MEXaHHYECKHE  CBOMCTBA  OOpaOOTaHHBIX U
HeoOpaOoTaHHBIX THAPOPOOHON KOMIO3UIMEH TEKCTUIBHBIX MOJO0TEH (Tadu. 13).
Tabimuna 13
3aBHCUMOCTH (PM3UKO-MEXaAHNYECKHX CBONCTB MOJIOTEH OT ruApododHoit
00padoTKH
ITonotHo He o6paboranHoe O6paboranHoe
Yucno aurei Ha 10 sm, 1mT.
OCHOBa 200x2 kpyueHas 200x2 kpydeHas
YTOK 90x2 kpyueHas 90x2 kpyueHas
IToBepXHOCTHASI TNIOTHOCTb, g/rn2 502,4 546,4
ITpo4HOCTH K UCTUPAHHUIO, ITUKIIBI 23000 26500
[IpouHOCTh (OTHOCHTEIBHOE YIVIMHEHHE) NTPU
paspsiBe, N (%):
OCHOBa 865 (21) 855 (38)
YTOK 432 (15) 499 (12)
BO31yX0NPOBOIHOCTH, SM°/SM”-sek 2,85 3,05
Bogoynopnocts, H,O mm 90 385

[To manubIM Tabmuibl 13 MOSydeHBI MOJOXKHUTENbHBIE pe3yibTarhl. [locie
ruipooOHON 00pabOTKM TPH COXPAHEHHUH, [1a)K€ HE3HAUYUTEIbHOM YIy4YlIEHUU
OCHOBHBIX  (DU3MKO-MEXAaHMYECKUX M  CAHUTApPHO-TUTMEHUYECKHX  CBOWCTB,
BOJIOYIIOPHOCTh MOJIOTHA BO3pacTaer Oosiee yem B 4 pa3a. Marepuan ¢ Takumu
CBOMCTBAMHM MOKHO HCITIOJIb30BAaTh KaK T'MJIPOU3OJISIIMOHHOE OpE3eHTOBOE IMOJIOTHO
JUI YKPBITUS XJIOTIKOBBIX OYHTOB.

[To pa3pa®oTaHHON TEXHOJOTUH IOJYYEHbI ONBITHO-TIPOMBILUICHHbIE MapTUU
OTHECTOMKOTO W THAPO(POOHOr0 TEKCTUIBHBIX MAaTepUaNOB Ha MPEINPHUITHIX
Accommanun  «Y3TtekcTuiablpom».  [IpoBenenue  0O0paOOTKM  TEKCTUIIBHBIX
MaTepUaloB OCYLIECTBISETCS B BOJAHBIX pacTBOpax M 3TO HE MPUBOAMUT K
YXYALIEHUIO SKOJIOTHYECKON 0OCTaHOBKHU.

BbIBO/IbI
1. TeopeTnyeckuM OCHOBaHHEM JJIsi pa3paOOTKU BOJIOKHHMCTBIX MOJMMEPHBIX
KOMITO3MIIMM  CITy’)KaT 3aKOHOMEPHOCTH MPOLECCOB TE€TEPOr€HHON MPUBUTOU
COMOJUMEPHU3AlIMA HA TIOBEPXHOCTH TBEPIbIX Ted. [[ns mpakTuueckoil peanusanuu
IIPOLIECCOB NPHUBUTOM COMOJMMEPHU3ALNHA PEKOMEHAYETCS HCIOJb30BaHUE METOJA
IpeBapUTENbHON afcopOuun HHULIMATOpa 13 pacTBopa. OOOCHOBAHO BO3MOXKHOCTh
YCIEIIHOTO MPUMEHEHHUsI NMPUBUTON COMOJUMEpHU3ANH (YHKIIMOHATHbHO-AKTUBHBIX
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AKpUJIOBBIX W BUHWJIOBBIX MOHOMEPOB HAa NMOBEPXHOCTH BOJOKOH JJIA pa3pabOTKU
OTHECTOMKUX, THAPODHOOHBIX U THO(DOOHBIX TEKCTUIIBHBIX MaTepHUAJIOB.

2. AXTUBHBIE IIEHTPHl MOJUMEpPHU3AIMU  O0pa3ylOTCs B  pe3yibTare
XUMHYECKOTO B3aUMOJECHCTBUS THAPOKCWIBHBIX rpynn nemwmonodsl ¢ IIK.
NHnmupoBaHre U pocT LENH NPUBUTOTO MOJMMEpPA OCYIIECTBISIETCS B PE3YyJIbTATE
IPUCOEANHEHNS MOJIEKYJIBl MOHOMEpa K aKTUBHOMY LEHTPY MaKpOMOJIEKYJbI C
oOpazoBanneM HOBBIX C—O cBszeil. OOpbIB 1eH OOBSCHAETCS, MPEUMYIIECTBEHHO,
pEKOMOMHAIMEN PACTYIIMX IMOJTUMEPHBIX LIETEH.

3. B rereporeHHoM mporiecce OOHapYy>KMBAeTCs TMOHIKEHHOE 3HAuYeHUE
OTHOLIEHUSI KOHCTAHT pOocTa U oOpbIBa MOJMMEpHBIX Hemnel. [IpuunmHoil sBisercs
BBICOKOE 3HaY€HHE KOHCTAHThI CKOPOCTH OOPHIBA MOJUMEPHBIX LIETeH, UTO MPUBOIUT
K HEOOJIBIIIMM MOJIEKYJISIPHBIM MaccaM MPUBUTHIX MOJTUMEPHBIX LIETICH.

4. C yBelWYeHHEM KOHUEHTPALMH WHULMATOPA YBEIWYUBAETCS CTEIEHb
OpUBUBKM U 3((PEKTUBHOCTh TNPUBUBKH, IMPU ITOM YMEHBIIACTCS CTENEHb
MOJINMEPU3AIMM U MOJIEKYJISIpHAsi Macca NpUBHTHIX Lemneid. C yBEIMYEHUEM IKe
KOHIEHTPAllMd  MOHOMEPOB  HE3HAYUTEJIbHO  yMeHbIIaerca  3()(PEeKTUBHOCTH
IIPUBUBKM,  CYLIECTBEHHO  YBEJIIMYMBACTCS  CTENEHb  NPUBUBKH,  CTEIICHb
ITOJINMEPHU3ALUU U MOJIEKYJISIPHAS. Macca IPUBUTHIX LENEH.

5. ®usnko-MexaHUYECKHE CBOMCTBA TEKCTWIIBHBIX IIOJIOTEH Ha OCHOBE
IIPUBUTBHIX COIOJIMMEPOB 3aBUCAT OT MPHUPOJABI IPUBMBAEMOIO IOJUMMEPA, HO B
OOJIBLICH CTENEHH OT €ro MacCcoBOM M0aM. ToJIMHA M MOBEPXHOCTHASA IJIOTHOCTH
BCEX MaTepuajoB 3aKOHOMEPHO H MPONOPLHUOHAIBHO  YBEIMYHMBAIOTCA C
YBEJIMYECHUEM CTENEHH MPUBUBKH CUHTETUYECKOIO MoiuMepa. B komno3umusax «x/0
MIOJIOTHO — CUHTETUYECKUI MOJIUMEP» IPOYHOCTb YBEJIMYHBAETCH,
BO3JIyXOIPOBOJITHOCTh YMEHBIIAETCS. YBEIMYEHUE OTHOCUTEIBHOIO yAJIMHEHUS MpU
PACTSOKEHUU TOJOTEH OOBACHSETCS C YBEIUYEHUEM pa3MepoB OOKOBBIX TIpyM
IIPUBHUBAEMBIX MOHOMEPOB.

6. Pa3paboTan cocTaB KOMIIO3UIIMU IS OTHE3ANIUTHOW U TUAPO(OOHOI
00pabOTKH TEKCTUIIBHBIX MaTEpPHUAJIOB, IPUBUBKA KOMIIOHEHTOB KOTOPOIl K BOJIOKHAM
IIEJUTIONIO3bl  CYIIIECTBEHHO YJIydIllaeT cBoicTBa Matepuana. Ilpu ruapodoOHoi
oOpaboTke Xx/0 TOJOTHA OHMyJbcHe moyunepdTopaKpuiiaTa M OJIUTOMEPHOTO
IUU30IMaHaTa oopasyercst cynepruapodoOHbI TEKCTUIBHBIM MaTepHall, KOTOPBIH
PEKOMEHIYETCSl HCIIONb30BaTh I THAPOU3OJIILIMOHHOIO YKPBITHS XJIONKOBBIX
OYHTOB.
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INTRODUCTION (abstract of the dissertation of the
doctor of philosophy (PhD))

The relevance and demand of the topic of the dissertation. In the world, are
given special attention to production of special-purpose textile materials
(hydrophobic, flame-retardant, lyophobic and others) and light industry products
based on them. In the era of high-tech production, specialization of economic sectors,
increased consumption of natural, especially energy resources, production volumes of
special textile materials for the protection of facilities and workers is constantly
increasing. In this regard, the most promising, capable of preserving the target
properties of materials during operation is the method of chemical fixing of
substances that impart special properties to the fibers of the base material.

In recent years, various compositions have been proposed in the world to
impart hydrophobic and flame retardant properties to textile materials. The main
disadvantage of most materials is the reduction of water-proof, fire-retardant
properties during operation, especially during wet treatments, due to poor bonding of
modifying substances with the fibers of the textile material. The grafting of
modifying substances that impart special properties to the fibers of the textile
material ensures the stability of the material for a long time during operation.

In our country, special attention is paid to the development of textile and light
industry, integrated processing of fibrous raw materials to finished products. In
particular, in recent years there has been not only a continuous increase in the scale of
production of textile materials from natural, artificial and synthetic fibers, but also a
significant rationalization, and in some cases a radical reconstruction of the
production of the textile industry. Research is being intensively carried out to develop
a technology for obtaining new assortments of special-purpose textile material based
on local fiber materials: cotton, nitron, natural silk and their mixtures in various
combinations, using flame retardants and hydrophobic substances. The tasks of
mastering fundamentally new types of products and technologies, ensuring the
competitiveness of national goods in the domestic and foreign markets are indicated
in the action strategy in five priority areas of development of the Republic of
Uzbekistan®. In this aspect, the conduct of scientific research aimed at developing a
technology for the production of special-purpose textile materials based on the
grafted copolymerization of modifying monomers and substances on the surface of
textile fibers is of particular importance.

This dissertation research to some extent serves the implementation of the tasks
provided for in the Decrees of the President of the Republic of Uzbekistan DP-4947
dated February 7, 2017 “On the Action Strategy for the five priority areas of
development of the Republic of Uzbekistan for the period 2017-2021”, DP-5544 dated
September 21, 2018 years for “On Approving the Strategy for Innovative
Development of the Republic of Uzbekistan for 2019-2021”, Decree of the President
of the Republic of Uzbekistan from DP-2687 dated December 21, 2016 “On the
program of measures for the further development of textile and sewing industry for

* Decrees of the President of the Republic of Uzbekistan DP-4947 dated February 7, 2017 “On the Action
Strategy for the five priority areas of development of the Republic of Uzbekistan for the period 2017-2021”
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2017-2019”, as well as in other regulatory documents adopted in this area.

Correspondence of the research with the priority areas of development of
science and technology of the republic. This research was carried out in accordance
with the priority direction of the development of science and technology of the
Republic VII. “Chemical technology and nanotechnology”.

The degree of study of the problem. Studies of the patterns of grafted
copolymerization of functionally active monomers and modifying substances to the
molecules of cellulose, starch, chitosan, collagen, natural silk fibroin, mineral fillers,
and the properties of grafted copolymers were carried out by Gao Ya-feng, Karmakar
N.C., Mostafa Kh.M., Dong Yan-mao , Pimpon V., Miller N.L., Wang Li-Qun, Yang
Yang, Liu Yinghai, Kolya H., Thakur V.K., Okieimen F.E., Eromosele I.C., Vasile
Cornelia, Teramoto Y., Ekebafe L.O., Mishra Anuradha, Ozerin A.N., Makholova
A.E., Fares Mohammad, Semchikov Yu.D., Brook M.A., Andrianova Z.B., Smirnova
L.A. and other researchers. Studies of the features of the final finishing of textile
materials were carried out by Guseva M.N., Krichevsky G.E., Kiselev A.M., Xie
Kongliang, Takke V., Kale Kiran, Jun J.H., Chelmani K.P. and others.

In Uzbekistan, studies of the grafted copolymerization of monomers with
natural polymers are carried out in academic schools of academicians M.A. Askarova
and S.Sh. Rashidova. Questions on the creation of new assortments of textile material
based on natural and chemical fibers, the process of final finishing in order to impart
special properties to materials are considered in K.E. Ergasheva, M.Z.
Abdukarimova, H.A. Alimova.

The regularities of the polymerization process and the properties of grafted
copolymers of various monomers with natural polymers and fillers are determined.
There are a number of ways to impart special properties to textile materials during the
final finishing process with inorganic and organic substances, which impart
hydrophobicity and fire resistance to materials. However, insufficient attention has
been paid to combining the processes of grafted copolymerization and final finishing
upon receipt of textile materials for special purposes.

The connection of the dissertation with the research works of a higher
educational institution where the dissertation was completed. The dissertation
research was carried out as part of the research plan of fundamental and applied
projects of the Tashkent Institute of Textile and Light Industry on topics ®-7-08
"Research and development of the scientific basis of the chemical finish of mixed
materials based on chemical and natural fibers" (2012-2016), ®-7-02 "Grafted
copolymerization of functionally active monomers on the surface of fibers and
fillers" (2012-2016) and A-12-9 "Production of fibrous materials based on natural
and synthetic grafted copolymers"(2015-2017).

The aim of the research is to develop technologies for producing textile
materials with special properties based on grafted copolymerization.

Research Objectives:

determination of conditions and patterns of grafted copolymerization of acrylic
monomers with cellulose;

study of the kinetics and process conditions with grafting parameters and graft
copolymer properties;
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obtaining hydrophobic textile materials based on grafted copolymerization;

obtaining fire-resistant textile materials based on grafted copolymerization;

development of a combined technology of grafted copolymerization and final
finishing of hydrophobic or fire-resistant textile materials.

The objects of research are acrylic monomers, potassium persulfate, polymer
emulsions, hydrophobic composition, flame retardant composition, cotton cellulose,
cotton and cotton-nitron textile materials.

The subject of the research is the processes of grafted copolymerization,
hydrophobic and flame retardant treatment, the technology of final special finishing.

Research Methods. The dissertation used synthesis methods, physic-chemical
studies, physic-mechanical tests of textile materials, IR spectroscopy, PMR
spectroscopy, dilatometry, and calorimetric differential scanning.

The scientific novelty of the research is as follows:

the conditions and pattern of heterophasic grafted copolymerization of acrylic
monomers with cellulose macromolecule and fibers of textile material are revealed,;

the dependence of the polymerization kinetics and grafting parameters on the
properties of grafted copolymers and textile materials was established;

The advantage of preliminary application of the initiator on the surface of
fibers and material by physical adsorption from a solution to obtain special-purpose
textile materials has been proved;

developed a new composition for flame retardant processing of textile
materials;

The composition and technological parameters for waterproofing or
superhydrophobic processing of textile materials are determined.

The practical results of the research are as follows:

Modes of hydrophobic and fire retardant processing of textile materials based
on grafted copolymerization have been determined;

the combined technology of grafted copolymerization and hydrophobic
processing of cotton and cotton-nitron textile fabrics was developed;

the combined technology of grafted copolymerization and fire retardant
processing of cotton and cotton-nitron textile fabrics was developed;

the physicomechanical, superhydrophobic and highly effective fire retardant
properties of special-purpose textile materials are determined.

The reliability of the research results is justified by theoretical studies,
confirmed by experiments, the correctness of the tasks confirmed by the results of
chemical and physical-mechanical tests. The obtained experimental results are
confirmed by physic-chemical and technological methods.

Scientific and practical significance of the research results. The scientific
significance of the research results is to establish the physicochemical interaction of
potassium persulfate, acrylic monomers, cellulose of textile material with the
formation of grafted copolymers; determination of the kinetics of the process and the
molecular characteristics of the grafted copolymers of cellulose and
poly(meth)acrylates.

The practical significance of the research results lies in the development of a
combined technology for grafting hydrophobic substances, flame retardants and the

43



production of textile materials for special purposes, which allows the production of
materials with stable properties during long-term operation. This technology
contributes to the expansion of the range and liberalization of textile products through
special finishing and deep processing of local fiber resources.

Implementation of research results. Based on the results obtained on the
development of technology for the production of special-purpose textile materials
based on grafted copolymerization:

a patent was received from the Agency for Intellectual Property of the Republic
of Uzbekistan on the invention of developing a composition for flame retardant
processing of textile materials (No. IAP 05234, 2016). As a result, the use of the
composition improves the fire retardant properties of the textile material,

composition for hydrophobic processing of textile materials was introduced
into the practice of the enterprise LLC “Urganch Bahmal” (certificate of the
Association “O'zto'qimachiliksanoat” No. 04/18-4519 from October 25, 2019). The
results allowed the production of waterproofing textile material with improved
waterproof properties.

composition for flame retardant processing of textile materials was introduced
into the practice of the enterprises of LLC “MIROBID TEXTILE” in Namangan and
SE “IRODA-GAZMOL-BIZNES” in Tashkent (certificate of the Association
“O'zto'qimachiliksanoat” No. 04/18-4519 dated October 25, 2019). The results
allowed the production of flame retardant textile material with stable performance
properties.

Approbation the results of the research. The results of this study were
discussed at 5 international and 11 republican scientific and practical conferences.

The publication of the results of the research. On the topic of the
dissertation published a total of 27 scientific papers. Of these, 1 patent for an
invention, 8 scientific articles, including 3 in national and 5 foreign journals
recommended by the Higher Attestation Commission of the Republic of Uzbekistan
for publishing the main scientific results of dissertations.

The structure and scope of the dissertation. The dissertation consists of an
introduction, four chapters, a conclusion, a list of used literature, and an appendix.
The volume of the dissertation is 118 pages.

BASIC CONTENT OF THE DISSERTATION

The introduction substantiates the relevance and demand of the research,
the purpose and objectives of the research, characterizes the object and subject,
shows the relevance of the research to the priority areas of development of science
and technology of the republic, sets out the scientific novelty and practical results of
the study, reveals the scientific and practical significance of the results, introduces the
results into practice research, information on published works and the structure of the
dissertation.

In the first chapter of the dissertation “Analytical review” provides a review
of scientific research and the results of analyzes on the sources of published works
related to the topic of the dissertation. Studies on the grafted copolymerization of
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monomers to polysaccharides, the composition, preparation, properties of the
compositions and methods of flame retardant and hydrophobic processing of textile
materials are analyzed.

In the second chapter of the dissertation, “Research Methodology,” describes
the characteristics of research objects, methods of grafted copolymerization of
functionally active monomers with cotton cellulose and on the surface of textile
materials, methods of fire-retardant and hydrophobic processing of materials,
methods for studying the physicochemical and mechanical properties of copolymers
and materials. Grafted copolymers of acrylic acid (AA), methyl methacrylate
(MMA), n-butyl methacrylate (BMA), acrylonitrile (AN) with cotton cellulose in the
presence of potassium persulfate (PP) in water or azoisobutyric acid dinitrile ester
(AAD) in an organic solvent were obtained at a temperature of 60-70°C, with
constant stirring of the reaction mass in a heterogeneous mixture. The grafted
copolymers of cellulose with polyacrylic acid (PAA) were purified with ethanol,
copolymers with polymethyl (butyl) methacrylate (PMMA, PBMA) with acetone,
copolymers with polyacrylonitrile (PAN) with dimethyl formamide (DMF).

To obtain grafted textile materials, a PP is pre-adsorbed into the cleaned fabric.
The grafting of synthetic polymers onto the cellulose fibers of the material was
carried out from a monomer solution at a temperature of 50-70°C for 4-5 hours. The
amount of monomer was 10-25% by weight of the web, the amount of initiator was
1-2% by weight of the monomer. The combination of the processes of grafted
copolymerization and flame retardant or hydrophobic treatment was carried out using
the appropriate composition.

The third chapter, “Obtained Results and Their Discussion” discusses the
results of studies of the reaction conditions of the grafted copolymerization of
monomers with cellulose macromolecules, the physic-chemical properties of
cellulose copolymers, and the physic-mechanical properties of textile materials based
on synthesized copolymers.

Such polymerization parameters as the speed of the process and the yield of the
grafted copolymer, the degree and effectiveness of the grafting, the direction and
mechanism of reactions allow us to plan the production technology, to predict the
molecular characteristics and properties of the grafted copolymers and materials
based on them. To establish the mechanism of the process, the IR and PMR spectra of
cellulose, PP, AA, MMA and AN was analyzed. The absorption bands of valence and
deformation (symmetric and asymmetric) vibrations of C=C and C=0O bonds of
monomers, C=N bonds of acrylonitrile, C-O bonds of ethers,
C-N bonds of polymers and monomers (tables 1, 2), O-H bonds of cellulose, O=S=0
and -O-O- bonds of the PP (table 3) are most accurately determined.

IR spectra of the reaction products of cellulose with the PP filmed under the
same conditions and in the same solvents as the starting materials. In this case,
attention is drawn to the appearance of new absorption bands, the disappearance,
decrease in intensity, or a shift in the absorption bands of the starting materials.
During the interaction of cellulose with PC, changes are observed related to the
hydroxyl groups of cellulose (table 4), which suggests that these groups are involved
in the acts of initiation.
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Characteristic absorption bands in the IR s

Table 1

ectra of AA

Absorption band, Type of vibration Vibration intensity | Bonds and groups of
sm™ atoms
985 deformation strong =CH,
1046 deformation strong -CH=CH,
1192 valence strong C-O
1243 deformation average -CH=CH,
1298 deformation average -CH=CH,
1434 deformation strong =CH,
1636 valence average C=C
1703 valence strong C=0
2997 valence average =CH,
3067 valence broad, strength. OH

Table 2

Characteristic absorption bands in the IR spectra of MMA

Absorption band, Type of vibration Vibration intensity | Bonds and groups of
sm™ atoms
899 deformation strong =CH,
1091 deformation average CH,=C
1199 valence strong C-O
1245 deformation average CH,=C
1378 deformation average CHs
1437 deformation strong =CH,
1636 valence average C=C
1732 valence strong C=0
2954 valence average =CH,

Table 3

Characteristic absorption bands in the IR spectra of a PP

Absorption band, Type of vibration Vibration Bonds and groups
sm* intensity of atoms
558 average S0~
690 average S0,”
1059 symmetric valence strong S=0
1262 symmetric valence strong 0-0
1295 asymmetric valence strong 0-0
2136 valence average 0=S=0
2570 valence average 0=S=0
Table 4

Changes in the position and intensity of the absorption bands of the IR spectra
during the interaction of cellulose with PP

Absorption band, sm™ Type of vibration Atoms, bonds Detected changes
1262 valence 0-0 intensity reduction
1337 deformation OH intensity reduction
2850 valence OH displacement
2928 valence OH displacement

According to the analysis of literature and the results of spectroscopic studies,
the reaction of the formation of active centers during the interaction of cellulose with
PP can be represented by the following schemes:

46



S,0§~ - 250, SO, + H,0 - HSO, + OH"®
[CeH70,(0H)3]y + 504" / OH" = [CsH;0,(0H),0°],, + HSO, / H,0
To determine the mechanism of growth and termination reactions of the grafted
chains, the IR spectra of the grafted copolymers and the PMR spectra of the starting
polymers, monomers and grafted copolymers were studied. Interesting results were
obtained from a comprehensive analysis of the spectra of cellulose copolymers (table
5). The copolymers retain absorption bands of stretching and deformation vibrations
of the CH and CH, groups, and almost no absorption bands are found that were
attributed to vibrations of the vinyl group of the monomers. Weak signals give
vibrations of carbonyl, ester, nitrile groups of monomers in the composition of the
synthesized copolymers.
Table 5
Frequencies (cm™) of absorption bands in the IR spectra of cellulose copolymers

with AA (intensity) with MMA (intensity) with AN (intensity)
556 1318 559 1318 559 1317
(weak) (weak) (weak) (weak) (weak) (average)
615 1340 616 1340 614 1337
(average) (weak) (m) (weak) (weak) (average)
664 1373 666 1373 663 1374
(weak) (average) (weak) (average) (weak) (average)
1030 1431 1027 1431 1027 1432
(strong) (average) (strong) (average) (average) (average)
1055 1632 1058 1632 1057 1635
(strong) (average) (strong) (average) (strong) (average)
1116 1720 1116 1720 1113 2241
(average) (average) (strong) (average) (average) (weak)
1164 2900 1164 2899 1164 2922
(average) (average) (average) (average) (average) (average)
1203 3300 1203 2941 1203 2942
(shoulder) (strong) (shoulder) (shoulder) (shoulder) (weak)
1281 3417 1280 3418 1281 3434
(weak) (wide) (weak) (wide) (weak) (strong)

Some new bands were found in the IR spectra of the copolymers in comparison
with the spectra of cellulose. An absorption band appears at 1720-1734 cm™,
assigned to stretching vibrations C=0 of the MMA, AK, and 2241 cm™ groups,
assigned to stretching vibrations of the nitrile group of AN. The position and intensity
of the absorption bands of hydroxyl groups changes.

In all copolymers, strong absorption bands are observed at 1027-1030, 1055-
1058 cm™, and medium-intensity bands at 1113-1116 and 1164 cm™. These bands
relate to vibrations of ether linkages (Fig. 1). The initiation reaction of the grafted
copolymerization of monomers to cellulose is most likely carried out on the hydroxyl
groups of the cellulose.

Now we analyze the PMR spectra of cellulose and their copolymers with
acrylic monomers. Signals of protons of CH, and CH groups at 0,90; 1,18; 1,32; 1,37
ppm, multiplets were detected in the PMR spectra of cellulose, related to the protons
of OH groups in the region of 2,5-4,5 ppm, signal at 6,54 and 6,95 ppm refers to the
protons of CH,OH (table 6).
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Figure 1. Absorption bands of
C — O bonds in the IR spectra of a
copolymer of cellulose with AA (a),
MMA (b), and AN (c).

1200 1000 1200 1000 1200 1000
Table 6
Chemical shifts (ppm, intensity) of PMR of cellulose and its copolymers
Cellulose Copolymers
Cellulose-AA Cellulose-MMA
0,37-0,48 (weak doublet) 0,37-0,49 (weak) 0,37-0,49 (weak doublet)

0,80 (strong) 0,80 (average) 0,80 (average)
1,24 (weak)

1,75 (weak)

2,00 (weak) 2,00 (average) 2,01 (average)

2,71 (average multiplet)

2,96 (average) 3,01 (average) 3,03 (average)

3,23-3,30
(average doublet)

3,25 (strong)-3,33
(average doublet)

3,40-3,43 (weak doublet)

3,41-3,44 (weak multiplet)

3,42-3,43 (weak multiplet)

3,56 (strong)

3,56 (average)

3,57 (average)

3,76 (weak) 3,74 (average) 3,72 (average)
3,85 (weak) 3,92 (weak)
3,98 (weak multiplet) 3,96 (weak)
4,19 4,09-4,12-4,14-4,18 4,12-4,15-4,16-4,17

(weak wide) (average multiplet) (strong multiplet)

4,43 (weak) 4,31 (strong) 4,29 (strong)
5,19 (average) 5,11 (weak) 5,09 (weak)

6,59 (weak) 5,21 (weak) 5,20 (weak)

7,68 (weak) 5,26 (weak) 5,24 (weak)

The analysis showed the disappearance of some signals in the copolymers
(2.71 ppm). There is an increase (3.25 ppm) or a decrease (3.56 ppm) of signal
intensity, the appearance of new signals (3,72; 4,12; 4,15; 4.29 ppm), the offset (2,96
by 3,03 ppm, 4,19 by 4,29 ppm and 4,43 by 4,59 ppm) of the signal. Moreover, the
shift is observed mainly in the region of higher values of chemical shifts. The shift of
signals indicates the participation of protons in the reactions of interaction between
cellulose, initiator and monomer. The new signals most likely relate to the protons of
the grafted polymers and the OCH and OCH, groups that bind it to cellulose. The
observed changes in the PMR spectra of the copolymers confirm the results of the
analysis of IR spectra.
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Graft copolymerization is initiated through the oxygen atoms of cellulose. The
growth of grafted chains occurs according to a radical mechanism. Based on the
research results, the initiation reaction of the grafted copolymerization of func-
tionally active monomers to cellulose can be represented by the following scheme:

[CeH;0,(0H),0°], + CH, = CH(X) — [CeH;0,(0H),0], — CH; — C*H(X)

The growth of grafted polymer chains:

[CcH,0,(0H),0],, — CH, — C°*H(X) + mCH, = CH(X)
- [CeH70,(0H),0],, — [CHy — CH(X)]1n—1 — CHy — CTH(X)

Open circuit by recombination mechanism:

[CeH702(0H),0],, — [CHy — CH(X)] -1 — CHy — C*"H(X) + [C4H;0,(0H),0],
—[CHy — CH(X)]4—1 — CH, — C*H(X) -
- [CsH;0,(0H),0],, — [CHy — CH(X)]1n—y — CH; — CH(X)
— CH(X) — CH; — [CH, — CH(X)]q-1 — [C6H70,(0H);0],

Synthetic polymers are grafted onto the oxygen atom to cellulose
macromolecules.

Studies have been carried out to determine the kinetic constants of the growth
and termination of polymer chains (table 7).
Table 7

The ratio of the growth and termination constants of the grafted chains %

o

during copolymerization. T=60°C, PP initiator

Monomer [M], V, - 108, Vin - 108, Ky
mol/ mol/l s mol/l s KgrS
AA 1,39 3,46 11,0 0,0075
MMA 1,0 2,25 9,8 0,0072
AN 1,26 1,72 5,6 0,0058

Low values of the ratio of the growth constants and termination of polymer
chains apparently indicate a high k, value. This explains the high initiator
polymerization reaction value close to 1 and the small molecular weight of the
grafted polymer chains.

To clarify the chemistry of the processes occurring during hydrophobic
processing of a textile fabric with a composition containing an emulsion of
polyperfluoroacrylate, an emulsion of oligomeric diisocyanate, the IR spectra of the
starting materials and their interaction products were recorded (Fig. 2). In the IR
spectra of the material fibers, absorption bands characteristic of cellulose are
observed.

In the IR spectrum of the fibers treated with the hydrophobic composition, the
main absorption bands of cellulose are preserved, however, a shift of some bands and
the appearance of new absorption bands in the regions of 1715, 1690, 1521 cm™ are
observed. The new absorption bands most likely relate to stretching vibrations of the
new © bonds of the carbonyl group, the C — N bonds of the urethane group of the
product of the interaction of cellulose with diisocyanate. In the spectrum of the
treated fibers, an increase in the intensity of the absorption band at 1373 cm™, a large
number of sharp bands are observed, which is associated with the presence of large
regions of high molecular and structural ordering.
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Figure 2. IR spectra of the fibers of untreated (a) and treated (b) hydrophobic composition
of cotton fabric.

During heat treatment, polyaddition occurs with the formation of a mesh
structure, which can be represented by the following scheme:

[CeH;0,(0H)3]y + xR =N = C = 0 = [C¢H;0,(0OH)3_,(OCONH — R -+ )],

To determine the effect of the amounts of monomers and initiator on the
molecular characteristics of the grafted copolymers, a series of experiments was
conducted with a variable concentration of one of the components and a constant
concentration of the other. As can be seen from the data in table 8, for all monomers
with an increase in the concentration of initiator, an increase in the degree and
effectiveness of vaccination is observed.

Table 8
Dependence of the degree and effectiveness of grafting of monomers to cellulose
and the average molecular weight of the grafted chains on the concentration of

PP. T=60"C.
Monomer PP Degree of | Degree of |Vaccination | The average | The average
and its  |concentraion,| conversion, |vaccination, leffectiveness,| degree of | MW of the
concentra- | mol/l 102 % % % polymerizati| grafted
tion, mol/l on chains
AA, 1,39 0,37 52,4 13,4 25,5 98 7000
0,74 75,3 18,7 24,8 71 5100
1,11 88,6 23,0 26,0 55 4000
MMA, 1,0 0,37 49,8 8,8 17,7 67 6700
0,74 69,5 15,3 22,0 47 4700
1,11 83,7 21,4 25,6 38 3800

With an increase in the concentration of monomers, the overall degree of
conversion slightly increases, the grafting efficiency slightly decreases, the degree of
grafting, the degree of polymerization, and the molecular weight of the grafted chains
increase significantly (Table 9).

The thermal properties of the copolymers were studied by differential scanning
calorimetry (DSC). When heated, cotton pulp begins to lose mass after 50°C, by
150°C, the mass loss is about 10%. This loss is due to the volatilization of adsorbed
water. With further heating, the decrease in mass continues and to 350°C is 40%. In
the range 390-480°C, intense mass loss is accompanied by exothermic deviation with
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a maximum at 426°C. In this temperature range, crosslinking and cyclization
processes occur with the release of low molecular weight products whose thermal
effect is AH=700 J/g. The total mass loss up to 560°C is 72%.
Table 9
Dependence of the degree and effectiveness of grafting of monomers to cellulose
and the average molecular weight of grafted chains on the concentration of
monomers. [PP]=0,74-10% mol/l, T=60°C.

Monomer The Degree of | Degree of | Vaccination | The average |The average
concentration |conversion, vaccination,| effectiveness, | degree of | MW of the
of monomer, % % % polymerization| grafted

mol/Il chains

AA 0,69 76,2 10,1 26,5 36 2600
1,39 75,3 18,7 24,8 71 5100

2,08 78,7 24,5 20,8 112 8100

MMA 0,5 67,4 9,2 27,3 23 2300
1,0 69,5 15,3 22,0 47 4700

1,5 68,9 22,7 21,9 70 7000

Consider the results of DSC analysis of a copolymer of cotton cellulose and
PAA (Fig. 3).

TG 1% DSC /(mW/mg)
Peak: 484.9 °C1 exo
100 A
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80
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40

\f2
_ \
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Judging by the TG curve, the copolymer of cellulose and PAA turned out to be
thermally stable up to a temperature of 270°C, after which intense mass loss begins,
accompanied by an exothermic effect. In contrast to pure cellulose, two peaks are
observed on the DSC curve. The first at 359°C, and the second at 485°C. In the
copolymer, a chemical reaction occurs between the carboxylic groups of PAA and the
hydroxyl groups of cellulose with the formation of crosslinking, condensation of
water and heat. The second maximum corresponds to the processes of chemical
interaction in the cellulose itself, also with the formation of a crosslinked structure.
With an increase in the degree of grafting and, accordingly, the frequency of
crosslinked nets, the density and thermal stability of the copolymer increase. A slight
endothermic process is observed in the copolymers of cellulose with polyacrylates,
indicating partial melting of the sample.

Some physical and mechanical properties of the obtained textile materials are
determined. The tensile strength of the copolymers is higher than the web itself. The
material cotton+PAA has the highest strength, apparently, with an increase in the
degree of grafting, the mechanical strength also increases. With an increase in the
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geometric dimensions of the grafted monomer molecule, the elongation in tension
increases. Material with PBMA is stretched by about 20%, which is 1.5-2 times more
than untreated material and material with PAA and PMMA. If the surface density
depends only on the degree of grafting, then the air conductivity of the material
depends on the degree of grafting and on the nature of the copolymer. With an
increase in the geometric dimensions of the side chains of monomers and the density
of transverse bonds, these indicators decrease. Hence, there is no proportionality in
the change in air conductivity with the degree of grafting and with surface density.

The next section of the dissertation work is devoted to the development of
composition and technological parameters for flame retardant processing of
materials. To impart fire resistance to cellulose-based fabrics and synthetic fibers, a
mixture of phosphorus-containing, nitrogen-containing and halogen-containing
compounds is mainly used. For cotton fabric, the composition of the flame retardant
and the processing technology were recommended: impregnation in the composition
containing phosphoric acid 200 g/l, urea 200 g¢/l, liguid ammonia 120 g/l at
pH=7%0,5; T=18-20°C, within 1 minute — 80-90% spin — washing (cold water) —
spin (to 5-10% humidity) — heat treatment at T=100°C, for 10 minutes. But research
have shown that the composition is not effective enough.

We developed a new composition for flame retardant processing of textile
materials (table 10).

Table 10

Compositions for flame retardant processing of textile materials

Components Examples and mass fraction of components, %
1 2 3 4 5

Acrylic emulsion 8 10 12 15 18
Boric acid 2,5 3 5 4 6
Collagen solution 10 12 14 16 18
Potassium persulfate 0,02 0,02 0,025 0,025 0,03
Water remain

The manufacturing technology of fire-resistant textile materials was developed
based on the results of studies of the laws of graft copolymerization of acrylic
monomers on the surface of cellulose fibers (Fig. 4). The process can be implemented
on the equipment of dyeing and finishing production, which ensures wider
distribution of this method of obtaining fire-resistant textile materials.

The estimated amount of acrylic emulsion (1, 1), collagen solution (2, 1), boric
acid (3, g) and potassium persulfate (4, g) are loaded into a container for solution
preparation (5). Pour the calculated amount of water (I). The contents of the container
are thoroughly mixed until a homogeneous mass is formed without inclusions, lumps
and undispersed particles. The composition is introduced into the impregnating bath
(7), where textile material is fed under the force of the drawing unit (8). The
Impregnated textile material passes through squeezing rollers, is dried in a drying
chamber (9), then it is subjected to heat treatment (10). The fixing of the fire retardant
composition is facilitated by the pressure of the pressure rollers. Ready-made fire-
resistant textile material is wound into rolls (11).
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Figure 4. Technology for producing fire-resistant textile materials based on grafted
copolymerization.

The fire retardant composition firmly bound to the base does not desorb, does
not wash out and does not disperse in time, and the sample mass loss after exposure
to the flame is reduced (Table 11). Analysis of the data presented in the table shows
that the combined use of acrylic emulsion, boric acid, collagen solution and
potassium persulfate can increase the fire resistance of textile materials for special
purposes. Along with the change in these basic indicators, other physical and
mechanical indicators of materials are correspondingly improving.

The next section of the dissertation work is devoted to the development of
composition and technological parameters for hydrophobic processing of materials.
For hydrophobic processing of textile materials, fibers are impregnated with non-
polar substances, which include higher carboxylic acids, silicon and organofluorine
compounds. We performed the surface treatment of cotton fabric with a hydrophobic
composition containing a higher carboxylic acid amide (HCAA) - 25-150 g/, acetic
acid - 10-35 g/l, acrylic emulsion - 50-150 g/l, PC - 1 % by weight of amide.
Application of the composition was carried out at room temperature, squeezing under
pressure between the shafts, drying at room temperature and heat treatment at a
temperature of 80-160°C.

Table 11
Fire test results for textile samples
Ne | Sizes ofa Sample weight; g. | Mass loss, Flame Ignition Note
sample, Before | After test % exposure time, sec.
mm * mm time, sec.
the test
1 2,8-10 2,35 2,1 11 10 3 Smolders
2 2,8-10 2,4 2,2 8 10 - Not burn
3 2,8-10 2,6 2,5 4 10 - Not burn
4 2,8-10 2,75 2,6 5 10 - Not burn
5 2,810 2,9 2,7 7 10 - Not burn
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The dependence of the hydrophobic properties of the material on the
concentration of the components of the composition and the modes of formation of
the hydrophobic layer is investigated. Based on the research results, the composition
and technological modes for hydrophobic processing of textile materials based on
grafted copolymerization were selected (Table 12).

Table 12
Composition and parameters of hydrophobic processing of cotton textile
material.
Composition and operations Technical specifications
Impregnation:

Acetic acid, 25 g/l
HCAA, 100 g/l o, 4t
Acrylic emulsion, 200 g/ T=20-26°C; time - 10 sec
PP, 1 g/l
Spin 100%
Drying Room temperature
Heat treatment 140°C, t = 10 minutes

The obtained hydrophobic material is used for waterproofing coatings and
surfaces. But when processing the material with a composition based on AVKK, the
spreading effect of a drop of water is not observed, that is, the material was not
superhydrophobic.

When processing a textile web with another composition containing an
emulsion of polyperfluoroacrylate 30-40 g/l, an emulsion of oligomeric diisocyanate
10-15 g/I, a superhydrophobic material is obtained that does not absorb water and in
which a drop of water is rolled out. Studying the influence of the number of
components of the composition, drying and heat treatment modes, the optimal
technological parameters were determined - drying at 70°C for 2 hours, heat
treatment at 160°C for 3 minutes.

The physicomechanical properties of the treated and untreated hydrophobic
composition of textile fabrics were studied (Table 13).

Table 13
The dependence of the physico-mechanical properties of the paintings on
hydrophobic processing

Textile Not processed Processed
The number of threads per 10 cm, pcs.

the basis 200x2 twisted 200x2 twisted
weft 90x2 twisted 90x2 twisted
Surface density, g/m?2 502,4 546,4
Abrasion resistance, cycles 23000 26500
Strength (elongation) at break, N (%):

the basis 865 (21) 855 (38)
weft 432 (15) 499 (12)
Air conductivity, sm*/sm*-sek 2,85 3,05
waterproof, H,O mm 90 385

According to table 13, positive results were obtained. After hydrophobic
treatment while maintaining, even a slight improvement in the basic physical,
mechanical and sanitary-hygienic properties, the water resistance of the textile
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Increases by more than 4 times. Material with such properties can be used as a
waterproofing tarpaulin canvas for sheltering cotton riots.

Using the developed technology, pilot batches of fire-resistant and hydrophobic
textile materials were obtained at the enterprises of the “O'zto'gimachiliksanoat”
association. The processing of textile materials is carried out in aqueous solutions and
this does not lead to environmental degradation.

CONCLUSION

1. The theoretical basis for the development of fibrous polymer compositions
are the patterns of heterogeneous grafted copolymerization on the surface of solids.
For the practical implementation of graft copolymerization processes, it is
recommended to use the method of preliminary adsorption of initiator from solution.
The grafted copolymerization of functionally active acrylic and vinyl monomers on
the surface of the fibers can be successfully used for the development of fire-
resistant, hydrophobic and lyophobic textile materials.

2. Active centers of polymerization are formed as a result of chemical
interaction of the hydroxyl groups of cellulose with PP. The initiation and chain
growth of the grafted polymer occurs as a result of the addition of a monomer
molecule to the active center of the macromolecule with the formation of new C-O
bonds. The chain termination is mainly due to the recombination of growing polymer
chains.

3. In a heterogeneous process, a reduced value of the ratio of the growth
constants and termination of polymer chains is found. The reason is the high value of
the rate constant of polymer chain termination, which leads to small molecular
weights of the grafted polymer chains.

4. With an increase in the initiator concentration, the degree of grafting and the
efficiency of grafting increase, while the degree of polymerization and the molecular
weight of the grafted chains decrease. With an increase in the concentration of
monomers, the efficiency of grafting decreases slightly, the degree of grafting, the
degree of polymerization, and the molecular weight of the grafted chains increase
significantly.

5. Physico-mechanical properties of textile fabrics based on grafted copolymers
depend on the nature of the grafted polymer, but to a greater extent on its mass
fraction. The thickness and surface density of all materials naturally and
proportionally increase with increasing degree of grafting of the synthetic polymer. In
compositions “cotton fabric - synthetic polymer” strength increases, air conductivity
decreases. The increase in elongation during stretching of the textiles is explained by
the increase in the size of the side groups of grafted monomers.

6 The composition for fire-retardant and hydrophobic processing of textile
materials has been developed, the grafting of components of which to cellulose fibers
significantly improves the properties of the material. When hydrophobic processing
of cotton fabric with an emulsion of polyperfluoroacrylate and oligomeric
diisocyanate, a superhydrophobic textile material is formed, which is recommended
for waterproofing sheltering cotton riots
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