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KHWPHUII (10KTOPJIMK JMUCCEPTALMACH AHHOTAIUSCH)

Jucceprauuss MaB3yCHHUHI J0J3apOauru Ba 3apyparu. byryHru kyHpaa
NyHE axOJMCUHUHI TaOMMIl Tojamap acocujaard Maxcylnomiapra Oyiaraxn
TaJaOMHUHI YCHUIIM XHMCOOMra XoMallé 3axupajapH Ba yJapHHM KakWTa WMIUIalaarud
TEXHOJIOTMK MYyaMMOJIADHM €4YMII Karra axamusar kacO atmoxaa. Illy sxuxarnan
OKCWJUIM TOJIaJlap, XyCyCaH, *KyH Ba WIIAK TOJAJAPUHUHI XOCCAIAPUHM SXIIMIIAII
acocuil Bazudanapmaan Oupum xucoOmananu. by VypuHma tabumii TOJATAPHUHT
XOCCaJITapUHM SIXIIWIIALITa AJI0XHU1a YBTHOOP KapaTHIMOK/A.

Mycrakuiuk  WWUIapuaa  MamilakaTUMHU34a  CaHoaT  TapMOKJIApUHU
PUBOMUIAHTUPHUIIIA MaBXKyJ XOMallEaH IOKOpU cUaTIM Maxcyjlomiap uiiad
YUKApUILHU WyJira KyWull, OKCWJUIM TOJajap, XyCyCaH, )KyH Ba WIAK TOJaJapH,
IIYHUHIJIEK, CaHOAT COXacHuaa yJapHU KalTa MIUIall, KyMJaJaH, cudamiu )KyH Ba
UIIAK TOJIAJApUHU Tal€piiall y4yH Typiu XU KOMIO3UTIap OujiaH yJlapHU
MoaupuULMpIalra ajioxuaa 3bTHOOp KapaTuiaud, CaHOAT COXacuaa MabliyM
IOTYKJIapra JpUIIWIAM Ba HATHXKAJA CHIMJI CaHOAT MaMJIaKaTUMHU3 MKTHCOAMETH]IA
MyHOCHO VpHH 3ramiagu. ByryHru KyHJa 3aMOHABHI dKUX03JIaHTaH KYIl TapMOKJIU
caHoaT Myaccacajlapy HII-KajgaBa, MaTo, Typda XWIJard TUKYBUUIUK-TPUKOTANK
TOBapJiapu, MaxCyc KHMMMiap KaOW KEHI TypJard IOKcak cugariaun MaxcynoTiap
unurad ynkapMokaa. by kabu eHrmi caHoaT mMaxcyloTiapu OwiaH Hadakar WIKd
0030p TabMHMHIAHMOKIA, Oanku ynap EBpomna, Amepuka, Ocué Ba Adpuka
MaMJlaKaTiapura eTkazud OepuIMoK/ia.



Jyné muxécuaa TYKUMadWIMK ToJanapu cU(aTUHU OIIMPHUII Ba YyiapaaH
cudariu maTtojap HWINUIA0 YMKAPHUII FO3ACHJIaH MAaKCAJIM TAAKUKOTIAPHU OJIHO
oopum myxum 0ynm0, Oy Oopajna: KoMIUIeKe (PyHKITMOHAT Xoccajapra 3ra OyiraH
TaOUUI TONaNap OJMIIL Ba SIHTM TEXHOJOTUsIAp UIITa0 YUMKHUII,
onomoupuKaTopiIap acocujard ToJalapAaH SHTH XyCYCHUSATIH, KOMITO3HIIOH
TYKUMAUUJIUK MaTrepuaulapuHu OJuIl; Oojanap KUWMMU aCCOPTUMEHTH YUYH
MYIDKaJJIaHTaH Maxcyc OMOXUMOSIBUM XOccajapra 3ra OyJiraH TOJaJapHUHT SHTH
TypuHH uWnuiad uumkum; THOOMETra MyIDKaulaHraH —(OKapoxXamid — IIEHKa
KoIulamMasiap, THOOMI OOFJIOBUM Maroyiap) MaTepuajiap yuyH SIHTM XyCYCHSITIU
TOjlajap OJUII, HaHO3appadaJapHu, OWOTEXHOJOrWs IOTYKIapUHU Ba SHIHU
OVEKIapHN KYyIjlaml acocuja TYKUMA4dWIMK TOJATapUHUA MOAU(PUITUPIAITHIHHT
MOJIEpHU3alMsl KWIMHIAH TEXHOJIOTMSICMHU fApaTUll Macajajapura ajoxuja
bTUOOP KapaTUIMOK/IA.

V36exucron PecnyOnukacu Basupmap Maxkamacuuunr 2015 un 22
sHBapjaru 8-coH «CaHoarja uiuiad YMKapuIl Xapa)xxaTJlapuHU KUCKAPTUPHUIITa Ba
MaxCyJ0T TaHHApXWHU [AacaTUpUINra JOUp KylIUMYa Yopa-Taadoupiap
Tyrpucuaantu Ba 2016 iiun 27 aBryctaaru 66-con «PecnyOnuka eHrusl caHOAaTUHU
PUBOXKJIAHTUPHUII Ba OOMIKAPUILHU TAIIKWJI 3TULIHU TAKOMUJUTAIITUPUIL YOpa
TagoupiIapy TYFPUCUAA» T'M Kapopiapu Xxamjaa MasKyp (aonustra terunuid 0omka
MEBEPUI-XYKYKUH XyXoKariaapja OenruiaHraH BasudamapHu amaira OUIUPHINTa
yily Auccepranus TaAKMKOTA MyaisiH 1apaxkaia Xu3mar Kuiau.

TaaKMKOTHHHT pecny0auKa ¢gaH Ba TEXHOJIOTUIIAPH
PHMBOKJIAHMIIMHUHT ACOCHH YCTYBOP HYHAJIHILIAPUTa OOFJIUKIMIUA. Maskyp
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TaJIKUKOT pecryonuka ¢aH Ba TexHosnorusiap puBokiaaHumuHuHr VII. «Kuménii
TEXHOJIOTHSUIAD Ba HAHOTEXHOJOTHUSUIAp» YCTyBOp WYHanmumura MyBO(UK
Oa)kapuiIraH.

Aucceprauuss MaB3ycu OyiiMya XOPHKHMH WIMHI-TAAKUKOTJIAP LIAPXU.
Oxkcwuy TojajgapHu Moau(UKaUsIIall YIyH camapagop KOMIO3UIUsIIAp SpaTHII
Ba VyJapHU OJIUII TEXHOJOTUSCUHM HWNUIA0 YHMKUIITa WYHANTUPWITaH WIMHUN
U3JIAHUIILIAD JKaXOHHUHT eTakyd WJIMHUM Mapkaszjiapd Ba OJUH  TabiIuM
Myaccacanapu, skymiuanaH, Woolmark (AKII), Procotex (bensrust), Tokyo
University (Sdmonust), Paris University (®pannus), Universitat Stuttgart
(I'epmanus), A.H. Kocurun Homugaru MockBa JaBiaT  TYKUMaUUIIUK
yHuBepcutetu (Poccust), VBaHOBO pgaBiar KUME-TEXHOJOTHUS YHUBEPCHUTETH
(Poccust), TONIKEHT TYKMMAUMIIMK BAa SHTHII CAHOAT MHCTUTYTH (Y30€KHCTOH) Ba
TomkeHT fgaBiaT TEXHUKAa yHUBEPCUTETH Komuaaru «DaH Ba TapakKUET» JaBliar
yHHTap KopxoHacHa (Y30eKHCTOH) oub GOpUIMOK/IA.

TYyKuMadmMK ToJjlajlapd  XOCCAJIADUHUHT Yy3Ura XOC XYCYCHATH, YJIapHH
MOIU(UKAMSUIAII, TIYHUHTACK TYKUMAUWINK TOJANapHU CU(GATHUHH SIXIITUIAIITa
ouJl XKaxoHJa oiud OopWiraH TaJKUKOTIAp HaTMXKAcUla Karop, >KyMIlaJiaH,
KyduJard WIMUNA HaTWXKajgap OJUHTaH: TYKUMAYWIMK TOJIAJIADUHU DIEKTPOH
ToJIaNap, KIACCUK 3JEKTPOH YCKYyHa €KM KOMIIOHEHTJIap OujaH MoauQukanusiao,
(U3HONOTUK MOHUTOPWUHTHH Oa)xxapyBud, Xa€T XaBPCUZIUTHHUHT OMOKHMMEBUI



TaxIWJIMHU TabMHUHJIOBYM Kabu (pyHKIMsIapra sra 6apkapop Xapopamiu, SKOJIOTHK
TO3a Ba KUMEBUU 3apapHH HEUTPAJJIOBUM TYKMMAUYWJIMK MAarojiapu  uOuiad
yukapuiarad (Woolmark, AKIII), TYKuMauuauk TOJTaCMHU aHTUCENTHK XyCyCHUSTIra
ara Bactekille Mognacu 6unan Mogudukanusiam opkaid aHTHOAKTepuan TaOuui
(maxra, xxyH) Tonanap onunran (Bactenet, AKIII), Tabunii (kyH, maxTa Ba UIaK) Ba
CUHTETHK (monmd(up Ba maxra, MOJIUAMHII, MOJIUIIPOIHIICH, TTOTUAKPUIOHUTPII)
ToJajap apajaliMaCHMHM KailTa MILIAll acOoCHAA MaxcyC XyCyCUsSTIH, cudariv
Tonanap cuHTe3 KuiuHrad (Procotex, benbrusi), KopxoHa KHMXO03JapUHU
MOJIepHU3alMsIall Ba Tabuuii (KyH, MaxrTa) ToJjlajJapHu mnoiauddupnap Ouian
MOIU(DUIIAPIIAII OPKATH KOMIUIEKC XyCYCUSTIN (MCCUKOApIOI, IMIOBKMHOAPIOIT Ba
Ouon3oNsIKMoH) Tonanap unuiad yukapwirad (MBaHOBO naBinaT KUME-TEXHOJIOTHS
YHUBEPCUTETH, Poccus), TYKUMa4UINK TOJaJIapUHU IIJJA3MOKUMEBUM
MoIU(UKALMSUIAIL  OPKadu KOMIUIEKC cudatiu (OuoaKkTHB, aHTUAIJIEPTEH,
AHTUCTAaTUK) JKyH TOJaJapd Ba KOMIIO3ULIMOH  MaxcyloTiap, UIyHUHTICK,
HAaHOMOAU(DUIMPIAHTAH TOJNIAM MaTepuaiiap Ba  (PyHKUIHMOHANT KOMITO3UTIIAP
acocuJard TIepMEeTUK MOJuUMEp IUICHKAJIU MaTepuaiap, apMHpIaHraH
TYKUMAUUIMK Marojiap Ba MOJHUMEp-TOJiaid  KOMIO3WTIap MIUIad YUKapuiIraH
(MBaHOBO nmaBiar TYKMMadWwIMK akaaemusicu, Poccust), moaumep, Ouonoaumep Ba
TYIUK TYJIAUPYBYM Mojaanap OwiaH  MoAudUKalIMsJIAaHTaH MOJUMEP-TOJIaln
TYKUMAUUJIUMK TOJNAJlapyd OJIMHUO, YJIApHUHT MEXaHUK XOCCAJIapUHU OOIIKapHIL
ycymiapu unuiad ynkuirad (A.H.Kocurun Homuaaru MockBa gaBiar TYKUMadyuiInuK
yHuBepcuretu, Poccus).

JlyHéna OKCHUJUIM TOJIAJJADHUHT MOAM(UKAIMSIAII Ba YJIAPHUHT TEXHOJIOTHK
KYpCaTKUYJIApUHU TaKOMUJUIAIITUPUIN Ba Talu€p MaxCylnoT cu(aTHHU OIIUPHII
Oyiinya Katop, ’KymiiaJgaH, Kyiuaard ycTyBop HyHanuuuiapaa TafkuKoiap oauo
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OOpUIMOKIA: TYKUMAUUIUK  TOJIAJIADUHUHT  (DU3UK-KUMEBUN Ba  MEXaHUK
XOCCAJIAPUHMHT  SXIIWJIAHUIIUTA OJUO KelaJuraH CTPYKTypaid MoauduKanus
YCYIIMHUA  KYJUIall; ToJIaJapHW MoaudukaTopiap OwiaH y3apo KUMEBUH
TabCUPIAIITUPUII  acocuja (YHKIMOHAN TypyxJapra odra OyiaraHn sHId
KOMITO3ULIMSIIAP SPATHIL; TapKUOUAA KepaTMH MOJJACH MaBXKyl OKCHILUIM ToJanap
CTPYKTYpPaCHHU 3JIEKTPO(U3HUK ycymap €paamuia Y3rapTUpHUIL OpKajlu SHCU
TYKAMAUUJIUK TOJIAJTADUHHU OJUIN YCYIUIAPUHHU WNUIA0 YUKWII; (PYHKIIHOHAT
Xoccajapra dra KOMIIO3UT Ba MOAUGUKATOPIAPHU OJUII TEXHOJOTHSICUHU
TaKOMWUIAIITUPUIL Ba yhap ¢&paamuia TaOuui TojlaJapHU MOIUULIMpIIALL
TEXHOJIOTUSICUHHU SIPATHILL.

MyaMMOHMHI VPraHWITaHJMK Japakacd. Anabuérnapaa mnoaumep
KOMITO3UIIUS OWJIaH OKCHJUTM TOJaJlapHU MoIu(UKAIMsUIa Ba yjaapra sXIIu
bu3MK-MEXaHUK XyCyCUSITJIapHM Oepuil Makcaauia oJu0 Oopuiran WIMHMA
TAAKUKOT HIUIAPH KEHT GPHTUIraH. Y30EKHCTOHIAa OKCWIIM (KYH Ba MWIIAK)
ToJIaJlap Y3MHUHT KMMMATOAXOJUTH Ba XOMAIIEHUHI TaKYMIIUTH OWJIaH axpanud
Typaau. TabKuiam >KOM3KH, MyHERA OWUp XWJ XOoccalu MOIU(UKAIMsIIaHTaH
ToNanap OynMaiau. YiIapHUHT Xap OupH y3ura Xoc xycycusrra sra. by aca typnu
xu1 MoAuduUKaropiap YU4yH TYpJIM UIUIap MaXMYUHU KEATUPUO duKapagu. Yoy



(C.®. Usanromua, M.®. Kocteipo, I1.M.ITanun, B.C. [Tagernmac) TagkukoTiIapaa
OKCHJUIM ToJNIAJIap €F KOMIO3UIMsIIap OMiIaH MoauHKAIUsIaHTaH Ba TOJIAHWHT
TEXHOJIOTUK >Kapa€Hiapia y3WIMIIMHU KaMaWTupuiira spuimwirad. OKCUuim
tonanapuu  (C.®.CamoB, C.D.AckepoB, M.B.Kopuarun, JIL.H.®pannesna,
[I.B.Bmacos, JL.U. Tan3wk, [.M.TapacoBa, M.A.Ackapos, I.T.Tommynaros,
b.Oiixyxaes,.1.MicmomioB) caHoarja WIniad 4uKapuiaguraH CyBAa SpUNIUTaH
MOJIMMEPJIap aCOCUJIaru SMYJIbCHUS KOMITO3UITUsIap OniiaH MoauduKaIusaliran Ba
YAQPHUHT WIMHI UIUIapU UIILTa0 YUKAPUIITA KOPUN KUJIMHTaH.

JyHéna OKCWJUIM ToJIaJlapHU MOAM(UKANMSIAII JKapa€HUHHU HIIIA0 YHKHUII
oyimya 6up Karop, kyminanas, P.Jovancic, D Jocic, P.Erra, M.R.Julia, M. Radetic,
Z.Petrovic, B.Tomcik, K.Shumacher, E.Heine, H. Hocker, R.Breier, W.Giehl, Ifrim
Savee, J.M.Gardamone, Fujishige Shonei, Koshiba Yukie, T.Takagishi, N.Hayashi,
K.Morimoto, M.Tahara, Lam Mong Hung, Kitadzava Keidzo, Sukaiate Sabhiti, F.
Nakagawa, T.L.Phillips, T.J. Horr, M.G.Huson, P.S.Turner, R.A. Shanks, P.1umpa,
A.Maram, H.buiirss, I'Hagmua xkabu onumiap TOMOHMJAH WIMHN TaIKUKOTIap
onu6 Oopuiras.

A.HoBopanoBckuii, H.H.benses, E.JI.IlexTamena, A.H.Hesepos,
H.K.Bukynosa, H.M.Cunuiiun 6MokuMEBHii, (hepMEHTATUB Ba MHUKPOOPraHU3MIIAP
TabCUpU OYiiMuya ToJlaJlapHU CTpyKTypanapunu ypranuirad, A.B. Epmonaesa, O.
N. KymnakoB FOKOpH 4acCTOTAJIM SJICKTP Pa3psAIid HYpPJApHU KOPUM KUJIWILTAaH Ba
TOJIAHUHT OYsUTyBYAHJIMTH XamJa TYKWIMII Xycycusitiapu —sxumuianrad, JLE.
Henuckuna, K.JI. AOyOakupoBa, O.K. Koxarynos, K.b.MycaOekoB CyBHUHI
KATTUKJIMTH Ba CHPT-Gaosl MOJJATapHUHT JKYH  TOJACMHUHT XOcCcajapura
TabCUPWHU YpPraHUIITAH, UMAKHU Typiud OYEKIap acocujard KOMITO3UIMS OuiiaH
Monudukanusuiam ycynuaa A.b.Mimaros,

C.Camummxanos, 1. I'A6aypaxmonoBa, 3.M.Paxumosga, [11.I"Maxuoga,

H.M.AGnyxonuposa, A.B.I'anues, 1. 1. McmannoB uiamMuii uiwiap oiauo

OOpHIITaH XaM/la CHHTETHK OYEKIapHU YPHUHU 0OCYBUM KOMITO3UIIMSIIAP Ba
MOU(UKANMSUITAHTaH UIAaK OJTUII TEXHOJOTHUSCHHU TaKoMUJUTamTuprad. OKCUum
ToJIAJIApHU MOIU(PUKALMSUIAII YIYH CyBJa SpUUIUTAH TYpTIaMId aMMOHUIN
Ty3JIapy acOCHUa MOJIMMEP KOMITO3UIIUS SPATHUILL Ba KaiTa MIIUIAIl TEXHOJOTHUK
JKapa€HHU y3rapTUpMaraH x0JiJ1a, TOJIAHUHT KOMIUJIEKC TEXHOJIOTHK Ba
(bU3HK-MEXaHUK XyCYCHUSITIAPUHA SIXIIHIIAINT OPKAITU MEXaHO-KUMEBUN
JNECTPYKUMSUTAPHU OJIIMHU OJIMII KapaéHJIapUHUHT WIMHI acociapy xaMmaa
TEXHOJIOTUSICU OYiinua UMUK MabIyMOTIap MaBKy/l dMac.

By MyamMMoTapHUHT e4rMU TYKUMa4HJIMK CAHOATH YUyH 3apyp OyJraH,
TaOWUi TOJIAJIApDHU XOCCAJIAPUHHU AXIITWIalAUTraH, TAOUUM TONATIAPHUHT MEXaHO
KUMEBUN ECTPYKLIMS TACUPUHU KaMaTHpaIUraH, OKOpY caMmapaliv CyBaa
SPUIANTaH KOMIIO3UT Ba MoAUUKATOPIIAp SpaTHIIl OpKaiu OapTapad >Tuii
UMKOHUHU Oepaiu.

JAuccepranuss MaB3yCMHMHI JHcCepTanus OakKapuIaéTran MMM
TAAKUKOT MYACCACACHHUHI WJIMMH TaAKUKOT HILIApH OMJIAH OOFJIMKJIUIH.
Hucceprauus TagKMKOTH TONIKEHT [aBJiaT TEXHHKAa YHUBEPCUTETH KOLIUIATH



«®aH Ba TApAKKUET» MABIAT YHUTAP KOPXOHACUHUHI WIMHUH-TAJIKUKOT HIILIAPU
pexacunur 31-4-07 «Okcun (KyH, TaOMUI WIAK) TOJNAJIApy Ba yjap acoCUAaru
MaTepuajyiapHd  OysIm  ydyH Maxaummid  Oy€k  xomamécu Ba  caHOAT
YUKUHIWIAPUIAH HMIIOPT VPHUHU OOCYBYM KOMITOZMIIMS HILIA0 YUKAPUIITHUHT
KMMEBUN TEXHOJOTUACUHY y3namtupuun» xamaa MOT-2015-7-18 «Ilaxra To3amam
CaHOaTH YMKUHIWJIAPU acOCHJa KUMEBHUM KailTa MILLJIAIITa SIPOKIU TypJid MapKaJu
HEJUTI0N03a OJIMII Ba MIUIA0 YMKAPUINTa KOPUW ITUID) MaB3yllapuaard aMmaiui
Joiuxanap goupacuaa Oaxxapuiras.

TaaKMKOTHHHT MaKCaAu TaOUHMI OKCUIUIN TOJIAJIADHU MOIU(PUKAIIHSIIAIII
YUYyH CYBJA 3pUUAUTaH TYPTIaM4d aMMOHUN Ty3JIapH aCOCUJIA MOJIUMEDP
KOMITO3UIIMS Ba YIAPHH OJIUII TEXHOJIOTHSICHHY UIITa0 YMKUIIAaH HOOpaT.
TagKuKOTHUHT Baszudagapu:

OKCHWJI TOJIaJJApUHUA MOAU(UKAIUSIIAII YUYH CYBIa pyBUaH NOJUTYPTIAMUYU
Ty3 N,N-IuMeTHII-auTII-3-MeTaKpIIOMIITHAPOKCHITIIT aMmMonnid opomu (ITT
JIMAMAOQOD ABb) Ba B-merakpunowdTHI-N,N-ITUMEe THIMETUIICHKapOOKCH
amMonuit nonus (MOMKAMW) nu cyBia spyBUaH camapaliv MoJguMep
KOMITO3ULIMSIIAPHU ONTUMAJ TApKUOWHM aHUKJIAL;

’KYH TOJIACUHU CYBJIa SpYBUYaH CaMapaliv MOJIMMEP KOMITO3ULIMS €paMuia
MOU(UKAIMSIIAIT YCYJUTAPUHU XaM/la XOCCaJapUHH aHUKJIAI; TAOUHI OKCHILIH
unak tojacu ounan MOMKAW HuHr naiiBanj cornoiMMepliaHuil >kapaéHuHU
ONTHUMAJI LIAPOUTIAPUHHU YPraHULl; «XOH-aTIac» MapKaJIU [IOWU MAaTOCUHUHT
ACCOPTUMEHTHHU KCHTaUTHUPHUII MaKCcaauaa TaOMUi UMAaKHUHT OYsSUTUIITUHA
AXIIWIAIIHUHT ONTUMAJT IapOUTIApUHU aHUKJIAII;

Taknmud OSTuUIaéTraH caMmapaid KOMIIO3WIMs OwiaH TaOWuil ToJajapHU
MOIU(PUIUPIAIIHUAT ~ MOJEPHHU3alMsl  KWIMHTAH  TEXHOJIOTUK  TU3UMHUHU
TaKOMWUTAIITUPUII, MOAAUM OalaHCUHM Ty3HWIll, MOIU(PUIUPIIAHTAH TOJAHUHT
Taxxprba HaMyHaJIApUHU CUHOBIIAP/IaH YTKA3HIIL.

TagKUKOTHMHT O00BbEeKTH: TYpTJaM4d aMMOHUH Ty3, aUTMIIOPOMUT,
MOHOMOJACUPKA KHUCJIOTA, MOJUTYPTIaM4Yd aMMOHHUM Ty3, )KYH Ba MIIAK TOJACUIaH
noopar.

TagKUKOTHMHI NpeAMeTH TapKUOWJa aMMOHMN TYPYXJIApMHHU TYTraH KyWu
MOJIEKYJISIp KaTHOH CUPT-(paoi MoAganap Ba IOKOPU MOJIEKYJSp KaTUOH cUpPT-(haos
MOJJaIap CHUHTE3M, yJap acoCuja CyBJa dPYBUYaH IIOJMMEDP KOMIIO3ULHUS SIPATUILL
YCYJIMHHA Ba YJApHUHI ONTHMAaJl NapaMmeTpiapUHU aHUKJall, ymlOy KOMIIO3ULUS
épaaMua OKCWIIIM: JKyH Ba MIAK TOJIaJapuHU Moau(UKauusiaml >kapaéHIapuHu
TaJIKUK KWIHIIIaH n0opar.

TagkukoTHuHr ycy/uiapu. UK-, [IMP-cnekrpockonus, 3I€MEHT Taxjiuiu,
mubdepeHuuan-TepMUK  TaxJWi, AJIEKTPOH  MHUKPOCKOIHUSA, BHCKO3HUMETPUS,
OUIAaTOMETPUK YCy/UIlap Ba CHPT TapaHDIWIY, HAaMJIAHWIL, YYKWIL, HaMJIAHWII
VCCUKJIMTH, YA3UKIN NMUIIUKINAK, Y3WIMII OFUPJIUIY, Y3WINII Y3YHJIUTH, HAMIIUK,
OVSTUII Ba XOKa30JIapHU YPTraHHUIIL.

TaaKMKOTHUHI WJIMHUI SHTHJIMTY KyWHIaruaapaan noopar:



OPKHUH-PAJUKal  INOJHMMEPJIAHMII  KOHYHHATIAPUIAa  acoCaH  MOHOMED
TypriamMmud  aMMOHMM  Ty3  N,N-IuMeTWII-auinii-b-MeTaKpUuIOWITuIPOKCUITUI
aMMOHHMI OpOMHIHHUHI WHHULMATOP HWINTHUPOKUJATH TOJUMEPIIAHUIIN Ba yiap
acocula OKCWUIM  TojlaJapHU  Moau(UKanusialml  y4yH  KOMIIO3ULIMSIIAP
SPATUILHUHT MaKOyJl IIApOUTH aHUKJIAHTaH;

CyBJla DpyBYaH MOJMMEP KOMIIO3ULMUSJIAPHUHT (PYHKIMOHAI TypyXJapu Ba
YHUHT QJIOXUJa KOMIIOHEHTIIADUHUHT OKCHUJI TOJAJapHUHI, XyCyCaH, *KyH Ba HIaK
TOJAJTAPUHUHT  CTPYKTypa,  (PHU3UMK-MEXaHMK  XOccaJlapd Ba  TEXHOJIOTHK
KypcaTKuuiapura TabCUpU KypCaTUITraH;

OKCHJI TOJACMHHUHI MEXAaHUK XOCCAJIAPUMHHU SIXIIWJIAHUILIK, TOJIa FO3acuaa
MaBXKyz OynraH mukacTHU OapTapad 3Tl OWiaH, IIYHUHTJCK aloXuia KepaTuH
MaKpOMOJIEKYlaJlapd KyWIAHHIIUHUHT peJIaKCalsiCh Ba YHUHI YCTMOJIEKYIISIP
HIAKJJIAHWIIY OUJiaH OOFJIMK XO0JIa Y3rapuIlli aHUKJIaHTaH;

TaOWWH OKCHJIJIM UIIaK ToJacu OwiaH -MeTakpionadTuia-N,N

JUMETUIMETHIIEHKapOOKCH-aMMOHUI MOAUJIHUHT TaliBaH/| COITOJIMMEPIIAHUI
’Kapa€HUHU aMaJjira OIHUPUII MAPOUTIAPU aHUKJIAHTaH Ba TAOMUI OKCHILITU HITAKHU

KUMEBUN MOANPUKALMATAITHUHT TEXHOJIOTMK TU3UMHU UIILTA0 YMKUJITaH.

TagKUKOTHMHT aMaJMii HATHXKAJIapH Kydugaruiaapaan noopar: xKyH
TOJIACUTA UIIOB OEPUILIHUHT MOACPHU3ALMS KUIMHIaH TEXHOJIOTUK >KapaéHuaa
cyBna spuiiauran I[IT IMAMAQOD Ab acocumaru nmojuMep KOMITO3HUITUS OWjIaH
KYH TOJJACMHU MOJU(UKAIMSIIAII aMaJira OIIUPUIIIU; TOTUMED Ty3HU, KYI aTOMIIA
CIUPT Ba CYB aCOCHUJIar¥ KOMIO3UIUSHUHT CaMapaiy TApKUOU TakInu( KUJIWH/IY;

OKCHJUIM TOJAJIAPHUHT XOCCAJIApU Ba TEXHOJIOTHK KYpCaTKUYJIapUHU
SXIIMJIANITa UMKOH O€pyBYM TEXHOJIOTUsl TAKOMUJUIAIITUPWIIN; TYPTIIaMYd
aMMOHUU TypyXJlapu TyTraH MOJJIajiap aCOCUAAaru CyBJa 3pyBUaH KOMITO3HIIMsIIAp
Ounan Tabuuii TonamapHu OOMUTHIL OPKAJIM TAKOMUILIAIITAH (U3UK-KUMEBUI Ba
TEXHOJIOTHK X0occanap OuinaH MoAU(PUKAIUsIaHTaH OKCUJUIM TOJIATAPHUHT
TaXpuOaBUil HAMYHAJIApU TAJIKUK KWIHH/IN;
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«XoH-ATnac» HaBIW TaOMHMI WMAK Ba TypTiamMuyu amMMoHuil Ty MOMKAU
UIITUPOKHUIATH, nanBaH]l COTIOJTUMEPIIAHUIIT acocujaru KUMEBUI

MOIU(PUKALUSHUHT TEXHOJIOTUK YCy/UTapy YPTraHwIIu;

MOMKAMU 6unan kumEBuit MoauduKanusiaHrad « XoH-ATIac) HaBIH
UIAKHUHT TaXXpUOaBUil HAMyHalapy TaAKUK KUIUHIN.

TaagKuKOT HATHKAJAPUHUHI WIIOHWIWINIHM JXKyH TOJaJlapuHU OONUTHUII
Y4YH KOMIO3UIUSJIAPHUHT ONTUMAJl TAPKUOMHU MaTeMaThK MOJEUIAIITUPUIIHUHT
«TapKuO-xocca» ycylu €pAamMujia aHUKJIAIl TaXpuOacu OpKajdu TacAUKJIaHAIU.
Xynmoca Ba TaBCHSUIADHUHT WJIMHUN acoCiiapu 3aMOHaBH  (PU3MK-KUMEBUN Ba
CIIEKTPOCKOIMK TAJAKUKOT yCyJUlapu €pJaMHia XOCWJI KWJIMHTaH KeHI' MHUKECIaru
TaxpuOa MaTepuajljiapura TasHau.

TagKMKOT HATHKAJIAPMHUHI MJIMHIA Ba aMajuil axaMHusITH. TaJKUKOT
HaTWKAJTApUHUHT  WJIMHM — aXaMusTH pajJudKal MOJUMEpJIaHUIl  peaKIusicu
KOHYHHSTIApPUra acoCaH MOHOMEpJIApAaH FIOKOPH MOJIEKYJSPIN KaTHOH CHPT-(Paoi



MOJJAapHU XOCHJ KWIMIIHUHT WIMHWA, KUMEBHM, (QU3NK-KUMEBUN Xamja
TEXHOJIOTUK TaIKUKOTIapu XucobnaHaau. OJMHTaH WIMHA HaTHXajap xoccajapu
SXITUIAHTaH TaOWHI ToaIap OJIUII TEXHOJOTHSICUHU SPATHINTa XU3MaT KUJIa IH.

TaaKuKOT HaTHKATAPWHUHT aMaJIMK aXaMHATH ITYHIaH HOOPaTKHU, TaOMui
YH TOJaCUHU (PU3UK-KUMEBUH yCyIliap/ia FOKOPU MOJICKYIISIPJIA KaTUOH CUPT (aot
MojIaap aCoCUIard KOMITO3HUIMS 3pUTMacy OniaH MOau(puKarusani,

ITYHUHTACK TaOUUH HUITaK TOJIACH MaKpOMOJICKYylacuTa KyHu MOJICKYIISIPJIN KaTHOH
cupT-gaos MoaIaIapHU KUPUTHUIILI OPKATIU TAOUUN OKCUJIIIU TOJaapHH
XOCCAJIAPUHHU SIXIIUJIAIT UMKOHUSTIIApU KYpcaTuO YTUIraH Xamaa
MoaupUKaIMIaHTaH OKCHIT ToJajdapuaaH cudaTii MaxCya0T OJUIIT UMKOHUHHU
Oepasu.

TagKUKOT HATHKAJAPUHMHT KOPU KUJITMHHUIIIH.

Tabuuii OKCUJUITM TONAJIApHU MOIU(UKALMSIIAIL YUYYyH CYBIa SpUNMIUTAH
TYpTIaM4d aMMOHMH Ty3Jlapu acocuja NOJMMEp KOMIO3UIUSAJIAp SpaTUll Ba
yIapHU OJHUII TEXHOJOTHSICUHU MIILIA0 YUKUIN OViiMYa OJIMHTaH WIMUN HaTWXanap
acocuja:

TaOWUi OKCWIUIM KyH Ba HIIAK TOJAaCHHU  MOAMQHUKAIMSIIAIIIA
KYJUIAaHWIQIUTaH TOJMMEpP KOMITO3UIMsIapra TEXHOJOTUK periaMeHTNIap uuuiabd
YUKWITaH Ba TacIAUKJIaHTaH (<<§736eKeHancaH0aT» JAK wHuar 2016 iun 28
okTsi0paaru JIM-19-con mabiymoTHOMacH). YOy uiuiad YuKuIral
periaMeHT/Iapra acocaH >KyH Ba HMIAK TOJACHMHU TYPTJIaM4d aMMOHHU Ty3Japu
acocCuJar KOMITO3UIUsSl dSpUTMaIapy OWiIaH OOWUTHIN OpPKaJW SXIIHU OYsuTyBYaH Ba
MYyCTaxKaM OKCHJLIY TOJIa OJIUILI UMKOHUSATH SIPATUIIIN;

CyBJIa 3pyBYaH FOKOPH MOJIEKYJSAPIN KaTUOH CUPT-(haoa Mopaanap acocuaaru
KOMIIO3UIIUS dPUTMACH OujiaH MoauduKaIysyIaHTaH TaOMUi OKCHIUIA JKYH Ba UITaK
TOJNACH OJIMII TEXHONOTHACH «Y30ekenrmicanoary JAK Tusnumura, KyMITaJIaH
«Xopasm runamiapun»y MYUX Ba «Hypau tonr silk»y MUKna unuiaé yukapuiira
xopuit KmmHraH («Y36exenrmicanoar» JIAKuuar 2016 imn 6  okrabpnaru
NX-15-con MabiiyMOTHOMacu). Ma3Kyp HIJIAHMAaHUHT amaauérra HKOPUH
STWIMIIK OKCWIIM JKYH Ba WIAaK TOJaJapHU caMmapald KOMIIO3UT Ba
MoaupuKaTropiap OWIaH MIUIOB OEpHUII aCOCH/IA YIAPHUHT CTPYKTYpacH, (PpU3HK-
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MEXaHUK XOccalapu Ba CU(pATHHH SIXIIWIALI XaM/la TOJa UTUIAPUHUHT Y3UITUIIUHHA
20% ra kamMauTUpUIIl UMKOHUHU Oepajiu.

TagkKuKOT HATWKAJAPUHUHI anpodaumsicu. Jluccepranuss WIIMHUHT
MaTepuayyiapu  Kydugarm — Xankapo — Ba  PecryOnuka  MIIMHA-aMaiidiA
koH(epeHuusnapaa: «Ko30fucTOHIa OpraHUK KAME pPHUBOXIAHUINM XOJIaTH Ba
uctukoomnapm» (Anmara, 2002); «TexHuka Ba TEXHOJIOTUAA MAaTEMATHK yCyJuIapy
(Koctpoma, 2004); «3amonaBuii kuME (paHu Ba YHHMHI aMajud acleKTIapu»
(ymanbe, 2006); «V36ekucTOHIAa KOUIOWMJ KAMECH Ba  HAHOKHMEHH
PUBOXKJIAHTUPUIIHUHT XO3Upru xojaru Ba wuctukOouiapu» (Tomkent, 2014);
«International conference on thermophysical and mechanical properties of
advanced materialsy (M3mup, 2014); «Spring world congress on engineering and
tehnology» (Illanxaii, 2014); «3amonaBuii xamusT, TabauM Ba ¢an» (TamOO0B,



2014); «TykuMaumJIMK CaHOATH TEXHUKACH Ba TEXHOJOTUSICUAA SIHTHIUKIAp»
(Butebek, 2015); «Tabumii Oumpukmanap acocuiaru pecypc TEKaMKOp YCyuiap
(I'ymucton, 2016); «2016 International Conference on Advanced Materials Science
and Environmental Engineering» (Thailand, 2016); 2016 #iun 25 oktsa6paa

YMymuii Ba HOOpranuk KuME HHCTHTYTH, llomumepnap kumécu Ba (usmkacu
WIMUN-TAIKUKOT MapkKa3u, TOIIKEHT KUME-TEXHOJIOTUSI HMHCTUTYTH, TOLIKEHT
naBjaT TexHuka yHuBepcuteTd Xysypuaaru 14.07.2016.K/T.14.01 pakammu Wnmuii
kenram komugara 02.00.07 — KoMmo3uimos, JIOk-0VEK Ba pe3nuHa Marepuaiapu
KUMECU Ba TEXHOJIOTHSICU UXTUCOCHUTH Oyiinua MnMuii ceMuHapaa MyxokamajaH
yTraH.

TaagKMKOT HATHKAJAPUHMHI JIBJOH KWIMHUIIM. J[rccepramusi MaB3ycu
Oyiinua s>xkamu 33 Ta WIMUN WKW YoM STWITAH, ImynapaaH, 1 Tta moHorpadwus,
V36exucron PecnyOmumkacu Ounuil  arTecTanus KOMUCCHACHHUHI JOKTODIIMK
IUccepTalysiapyd aCOCUM WIMHUHN HAaTHOXKaJIAPUHU YOI ATUII TABCUS STUITAH WIMUM
Hampiapaa 14 ta makona, xymiagaH, 9 Tacw pecmyOiMKa Ba 5 Tacw XOPWKHUH
KypHAJJIap/a HALIP 3TUITaH.

JuccepTauMssHUHT TY3WJIMIIM Ba Xaxkmu. [lucceprammst TapkuOW KUPHII,
oerrra 600, xynoca, ¢poilfaaHIral afadueTiiap pyixaTu Ba uwioBajiapjan uoopar.
HuccepranussHuHT XaxMu 184 OeTHU TalIKUI ATTaH.
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JIACCEPTAIIUSTHUHT ACOCUI MA3ZMYHH

Kupum kucmuna yTka3wiraH TaIKUKOTIAPHUHT A0I3apONurud Ba 3apyparu
acocllaHTaH, TAJKUKOTHHHI MakKcaau Ba Basudamapu, oObEKT Ba MpeaMeTiapH
TaBcu(aHrad, pecnyoirka (aH Ba TEXHOJOTHSUIAPU PUBOKIAHUIIUHUHT yCTYBOP
HYyHaIUIUIapura MOCJIUIM KypCaTWIraH, TaJKUKOTHUHI WIMHH SIHTWIWTH Ba
amaiaui HaTuxkainapu 0a€H KWJIMHTaH, OJIMHTAH HATWKaJIAPHUHT WIMUN Ba amaiui
axaMHusSITH O4uO OepwiraH, TAJKHUKOT HATWOKAJIAPUHU aManérra >KOpUi KHIIWII,
Hallp OTWIraH WIUIap Ba JAUCCEepTalUs TY3WIMIIM OVilMya MabiyMoTiap
KEJITUPHUITaH.



JluccepranusaHuHT «Oxenim (KyH Ba HIIAK) TOJIAJIAPHU
Mo puKaAIUAIANI YCYJUHUHT 3aMOHABHI X0JIaTW» /€0 HOMJIAHTaH OMPUHYMU
000Mga OKCWIUIM TYKUMAYHMJIMK TOJIAJIADUHA MOAM(HUKANUSIANT  YCY/UTAPUHUHT
XO3UPTH XOJaTH TaxJ I KWJIMHTaH, CyB/a 3pyBUaH MMOJIMMEpIIap Ba yaap acoCHaaru
KOMIIO3UIIMS SpUTMAJIApUHU KYJIJIAll y4yH siHajJa MakOyn ycyl acociad Oepuiiu.
OuU3UK-KMMEBUN XOccanap XamAa CTPYKTYpPaBUM Ba TEXHOJIOTMK MapaMeTpiapuHU
TaKOMWUIAIITUPHUINTA WYHANTUPWITAH, CcaHoarga wunuiad YUKApUIIAETraH
noJmMepiap OuilaH OKCHWJI ToJjajdapuHu MoauduKanusuiam Oyinda  amabuér
MabIyMOTJIAPY TU3UMIIAIITUPUIIIN Ba KPUTHUK aCMEKT/Ia YpraHuiiu.

HMuccepranusHuHr  «KOMIO3MIUSIHUHT  acOCHH  KOMNOHEHTJIAPUHUHT
KMMEBMHM TapKuOM, YHM Taiépiaaml Ba YHAA (PU3HK-KUMEBUN YCY/UIAPpHH
HILIATHID 7160 HOMJIAHTaH MKKUHYM O000M TaAKUKOTHHHI acOCHM Makcaijiapura
Oarunanaau. Tapkubuaa a3or- Ba rajgous Tytrad N, N — quaakui-amimi-[3
METAaKPUWIOWIOKCUATUIAMMOHUN TaJOT€HUIIap acoCUIardi MOHOMEp TYpTiaMyu
Ty3JapHUHT TOJUMEPJIAHUII MEXaHU3MH Ba KHUHETUK KOHYHHUATIApHUra JOup
TaJKUKOT HATI>KAJapH MyXTaTUK OMIIaH Tax i KUITUHAN. XO0CHUJI KAJIMHTaH IOKOPHU
MOJICKYJISIpJIM OUPUKMAaTapHUHT XOCcajapu peakius kapaéHu Ba MEXaHU3MUHHUHT
KMHETUK KOHYHUSTIAPU XyCyCUSATIapu OuiiaH y3apo OOFIMKIUTUAA aHUKJIAHUIIN
TabKUJIAHIU. DyHUHT HaTWKaculla MUHUMAJl KOHLEHTpalMsulapJa XaM OKCHII
ToJlajlapura Tanad KWIMHTaH KUMEBUH, (PU3HK
MEXaHHUK Ba TEXHOJIOTMK XOCCAJIapHU TaKIUM 3Ta OJIaJIuraH TYpTIiaM4l aMMOHUI
Ty3JAPUHUHT CUHTE3H Ba KYJUIAHWIUII 3apypaTy TyFUIIJIH.

TypmiaMmun aMMOHHUM Ty3Japd Ba YJIAPHHUHI 3pUTMAIAPU XOCCAIIAPUHUHT
POJIMHM Ba TabCUP MEXAaHU3MHUHHU YPraHUII XKapacH! YJIAPHUHT OKCHJI TOJaJapyuHU
MOIU(UKAIMSUIIAIT YUYyH caMapalid KyJulaml Macajlacu €4MMHWHH OCOHJIAIITHPIANKH,
oy CUHTE3 KWINHAETTaH MOJIUTYPTIAMYHU aMMOHUH Ty3JapUHUHT
caMapaJIOpJUTUHU OIIMPHUILl YCYJUIAPUHU acocjiall Ba HILIA0 YHUKUIITAa MMKOH
sapatau. OKCUJI TONAJIAPUHUHT MojaudukaTopiapu cudaruaa TYpTiaaMyd aMMOHHM
Ty3Japu TyTraH KaTHOH CHUPT-(Gaon MOAMAJApHUHT KYJUIAHWIHMINKA — sSHaJa
KU3UKapJIW Ba aHYalWH MaKCa TN SKAHIUTH aHUKJIAHH.

Oxopuna 06aén sTunraHimap acocuaa a3oT Ba TapKuOWIa Talouj TyTTaH
OupUKManap acocUjiard MOJIUTYPTIIAMUYd aMMOHMU TY3JIApUHUHT CUHTE3U Tayiad
Japaxacugaru KUMEBHI TapkuOu OWJiaH, MaKpOMOJIEKYJIaJapHUHT TY3WJIHIIN
OusiaH, MOJIEKYJISIp Macca KMiMaTu, ITYHUHTIEK, aBBaJIZIaH MablIyM Xoccajapra
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Arajiuru OujiaH IOKOPH MOJIEKYISPIU MOAU(PUKATOP OMPUKMAJIApHU XOCUI KHJIHILI
y4yH K€HI' UMKOHUSTJIap 3IIUTUHU 04u0 Oepau.
Huccepranys viIKuaa MOHOMEp Typmiamuu aMMoHui ty3u JIMAMAOD Ab

HUHI OPraHUuK SpUTMAJIAP MYXUTHJA, MHULMATOP UIITHUPOKUIATH SPKUH-PaIUKaI
NOJINMEPJAHUIIMHUHT KUHETUK TaJIKUKOTH HaTH>KaJIapy aKC STTUPUJIITAH.

T IMAMAOD Ab HuHr paaukan  IOJIUMEPIIAHMUII  KUHETHK
KOHYHUATIAPUHU aHUKJIAIl MaKCaaAWAa Typiud OMWIIAPHUHI TABCUPU YPTaHWIIIW:
MHULMATOP Ba MOHOMEpP KOHLIEHTpauusIapH, Xapopar Ba peakUuuss MYXUTUHUHD



peakiusl Te3JIUIrura TabCupu Kadbwmiap. ANHUKCA, MyXUT KyTOJMJIUTUHUHT paJiuKall
MOJIMMEPJIAHUII  TE3JIMTUTa TabCUPUHU  YpraHWIl KapaéHWAa JUAJICKTPUK
KOHCTAHTACUHHMHT YCUIM OWJIaH, IMOJMMEPJAHUIIHUHT SHAJa KaTTa TE3JIUTHHU
IOKOpU KyTOJIM MyXUT- TuMeTUiIhopMaMu] TAabMUHIIAIITN aHUKJIaH]IH.

Vrkasunran TaIKUKOTIAp KYypcaTauku, keimHyanuk moHomep JIMAMAQOD
Ab HUHT DSpKUH-paguKal TMOJUMEPJAHMIN >Kapa€HUTa PEaKIUSIHUHT amajira
OIIMPUJIUII IIAPOUTIIAPH KaTTa TabCUP YTKa3aau, SbHU NACTIA0KH KOMIIOHEHTIIAp
KOHIICHTPAIUSACH, XapopaT, MyXUTHUHT KyTOJIHJIUTY Ba OOIIIKa 1Ty Kabu oMusuiap.

Xyau MOHOMED Ty3W KaOu, yHIaH CHHTE3 KUJIMHTAH MOJIUMEDP Ty3JapUHUHT
TY3WJIMIIN Ba TAPKUOU DJIEMEHT TapKuO TaxXJIWIW HaTHXanapu OuaH TacAuKJIaHIU:
yIJiepo, BOAOPOI, a30T, Opom (1-xanasan).

1-xaaBaj
Monomep Ba IIT IMAMAQOD AB HUHT 2JIEMEHT TAPKUOU
Mopgna HoMHu DneMeHT TapKuou
xucoonanau, % aHUKJIaHIu, %
C H N Br C H N Br
Monomep Ty3 | 47,48 5,03 47,29 5,06 28,48
[Tomumep Ty3 | 47,48 5,03 46,81 5,10 28,62

VYTKa3uiarad KHHETHK TaJKUKOTIAp acocuaa MmoHomep ty3 IMAMAOD Ab
HU 3PKUH-PAJAUKaN MMOJIMMEPIaHUILI MEXaHU3MUHHU KyWHu1aru TapTudia KeATUPULI
MYMKWH:
[. MenuupnoBYM paiMKAITHUHT MIAKIJIAHUIIN
G H, - C-0-0-C=-C,H, » 20, HyCOOm = 2, H," + 0oy 1

Il Il
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II. 3aHXUPHUHT YCHUILIN:
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3aHKUPHUHT Y3WJIUIIM 3¢a YCaAUradH MakKpopaauKaUIApHUHT peKOMOWHALUACH
peaxuuscu xucoodura coaup o6ynanu.

Yoy tankukot Hatmxkanapura kypa [T IMAMAOD Ab Ty3uHuHr
AJIEMEHT 3BEHOCUHU KyWHlarnya akC STTUPUILINMU3 MyMKHUH:
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Mounowmep Ba IIT IMAMAQO?D Ab nunr crpykrypacu UK- Ba [IMP
CIEKTPOCKOIUACH yCyIIapu €paaMuia ucOOTIaHIu. XyCyCcaH, XOCHUJ KUJIMHTaH
nonmumMep Ty3napuauar UK-cektpu 500-4000 cM ' TYIIKMH y3yHINTHIATH
untepBanga «Spekord - 7SUR» cnexkrpodoTomerpuaa onunau. OKCul
TOJIAJTAPUHUHT MUKPOCTPYKTYpPACUHU MOAU(UKALMSIIAIIAAH OJIIMH Ba KEHUH
YpraHuiil y4yH 3J1€KTPOH-MUKPOCKOIHUK yCyAaH GoigalaHiId. 2-KaaBaJ

KoMno3uuuoH noJimMepiap CyBJIM IPUTMAJTIAPH BAa YIAPHUHT TY3JIAPUHUHT
KOHIEHTPAUMATra Kypa pU3NMK-KUMEBUU X0CCATAPHU

[Tonumep Opurma Huc6 DIEKTP Tonanu TonanuHr
KOHILIEHTpA HUHT 1507 yTKa3zyB4a Hr 60 | Tepnammu,
U SIcU TaIlK1 KOBYIII HJI UK, ceK.lla coar

Kkr/m> KYPUHUIIN | K 10*Om™! HaMJIaH
OKJIMK, u
y3/T i, %
[TonuanMeTHIaMUHOATUIIMETAKPUIIAT
0,5 OK 4,30 1,10 12,0 24
maddog,
1,5 6up 03 5,40 1,35 15 24
2,5 caprii 8,60 3,55 20 24
paHr
5,0 15,50 7,30 20 >24
10,0 43,50 13,20 25 >24
[MonmuaumeTun-anmui - — MeTaKpUIIOMITOKCUITHIIAMMOHUIN OpOMU.T
0,5 OK 1,10 1,41 40 15
maddo
1,5 o 1,30 1,75 50 20
2,5 1,43 2,13 70 >24
5,0 1,83 3,06 80 >24




10,0 3,10 5,10 100 >24
[TommaumMeTHIIaMMHOATUIIMETAKPHIIAT MOHOMOJICUPKA KHCIIOTa

0,5 OK 1,110 0,051 40 10

1,5 wabdod 1,215 0,060 60 15

2,5 1,321 0,069 90 20

5,0 1,321 0,095 100 >24

10,0 1,486 1,050 100 >24
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TaOuuii okcua ToNaNapUHUHT cuaT KYpCcaTKUWIapUHU MOAU(PUKALMSAIALI
y4yH yjaapra Kyn aToOMJIM CIUPT, MNOJUTYPTIAMYM Ty3JIapd acOCHUIAru CyBjaa
3pyBYaH NOJUMMEP KOMMO3MLMUIAp OWJIAH MILIOB OEpHIll YCYIH KYJJIaHWIIH.
Tabkugnam J03WMKH, CyBJa 3pyBYaH MOJUMEpIap KOMIIO3ULUSAIAPU Ba YIAPHUHT
Ty3Japyd TOjJa IO3aCHUHUHI LIMKACTJIAHUII Japa’KaCMHUHT KaMaWuIIura Xamja
Tojajap  ypracugaru  y3apo  aJOKaHUHI  KydyaluIiura Xu3mar KWIaJu.
MuUKpOCTpyKTypaJlapHUHT 3U4YJIAlIMII  HaTWKacuaa ajloxXuja Toyajap OuiaH
OynraHujexk, yMyMmMaH WIUIQPHUHT XaM CEpTYKJIMIM Kamasau. byHIaH Tamikapw,
CyBJIa dpYyBUaH MOJMMEPIIAp Ba YAAPHUHT TY3JIADUHUHT MAaKpPOMOJIEKYJIaIapy XaM
TOJIa HAMJIUTU OapKAPOPIUTMHUA TabMUHIAII YYYH THAPOGUI MOAJacu cudaruia
xu3Mar Kwiaad. KOkopuaa TabKuJIaHraHiapra Kypa, KOMIIO3UIUS TapKUOUIaru
0apya KOMIIOHEHTIAPHUHT (PU3UK-KUMEBUI XOCCAIAPUHH Xap TOMOHJIaMa YPTaHHUIIl
3apypatu Tyruian. CyBria spyBYaH MOJIMMEp Ba YIAPHUHT Ty3JapUHUHT TaOuaTH Ba
KOHLIGHTPAUUsACH TabCUPUHMU YpPraHuml >kapaéHu IIyHU Kypcarauku,  Oapua
TaHJIaHTaH FOKOPU MOJIEKYJISIp OMpUKMaIap 3pUTMAIapy CE3WIMAc Japa)xaaa OKCUJl
TOJIAJIAPUHU HaMmJIanau (2->kaaBai).

OnuHran MabJIyMOTIapAaH KYpUHHO TypUOIMKH, aWHUKCA, TOJAJapHUHT
Y3WIHUIITa YUAAMIIAIUTH, IIYHUHTACK, OKCHJI TOJAJIApUHUHI MEXaHUK Xoccalapu
XaM ce3wnapin gapaxana sxunianagu. by epma [IT IMAMAOD Ab cysiu
SpUTMAJIAPU KYIIPOK caMapalid CaHaJadu.

Acocuii 3ptH00p okcuin TonanapuHuHr 11T IMAMAOD AB acocuna xocun
KUJIMHTaH TOJMMEpP KOMIIO3ULMSAJIApU OWIaH UIUIOB OepuwiraHaaH KeHUHTH
napamerpiapunu yprauumra oepwigu. I[IT IMAMAOD Ab acocuparu noaumep
KOMIO3ULMSUIAPH dPUTMACUHUHT (Y, ) KOBYLIKOKJINTH Ba OKCHI ToslanapuHuHr I1T
JAMAMAOD AB, muiepus Ba cyB OWJiaH MIUIOB OepuiiraHAaH KeMUHTH y3WIUIIN
(Vy) XaM ypranuiim.

Okcwi1 TOJanapu XOCCAJIApUHU MOJUKALMSIAIl HaTUXKacuia MOJIEKYISIp
XamJa YCTMOJIEKYJSIp-CTPYKTYypacuia Ce3WIapiau Japaxkaaa IIaKid Y3rapuim
ky3atunanu. 1y cab6abnan Tonanap MonupukanuscuAaH OJJUH Ba KEHMUH 103a/1aH
YABTPAIONKA KUPKUM TaXJIUIW OJIUH]IU.



Taxxpubanu pexaJalITUPUITHUHT MaTeMaTuK ycynu €paamuia y3WINLIIHU
KaMalTupuiira XU3Mar KHITyBYH, KOMIIOHEHTJIAPUHUHT onTUMal
KOHIIEHTPAUUsACUHN aHUKJIAIlra acoCJaHraH Ba OKCWJI ToOJlaJlapura MIUIOB
oepaauran [IT IMAMAOD Ab 51 KoMIIO3ULIMS SPUTMACUHUHT «TapKUO-X0CCa»
OOFJIMKJIUK MOZEIU TY3UJIJIH.

HucceprauusgsHuHr «MoaunGuKaAUSVIAHTaH OKCHJVIH TOJAJAPHUHT
TY3WJIHMIIH Ba (PU3NK-MEXaHUK XOCCATAPUHHI TAAKHUK dTHID 10 HOMJIAaHTaH
yunHuH 000uaa Tecna-242 E yckyHacuaa KeATUPHUITAH AJICKTPOH-MUKPOCKOITHK
TaJKUKOTIIAp HaTwxkajnapu Oaradcun Eéputmirad. TojganapHUHT yIbTpaonKa
Kupkumiiapu Y MT-2 ynbTpaMUKpOTOMUIa OJTUHIU.

1-2- pacmna mactnabku Ba [T JIMAMAOD Ab acocupa cyBma spyBuaH
MOJTUMEP KOMITO3HIIMS OMIIaH MOAU(UKAIMSIIAHTaH OKCHJT TOJAIAPUHUHT AJIEKTPOH
MUKpodoTorpadussiapy KeJITUPUITaH.

2-pacMJard 103ajia OKCHJI TOJaJIapUHUHT KU Oypuard ocTuja y3ura xoc
oypyuuk kypunu6 typudau. IIT IMAMAOD Ab acocuaaru noaumep

15
KOMITO3ULIMSICH OWJIaH MIJIOB OEpUIITaHIaH CYHT ToJia 103ac OUp XWJl KYpUHHULITA,

1l — oacmnabxu mona; 2- IIT 1- oacmaabku mona; 2 - TIIT
JIMAMAOD Ab acocuoaeu nonumep JIMAMAOD Ab acocuoaeu nonumep
KOMNO3UYUsL ounan UWI08 KOMRO3UYUSL OUNAH UWUL08 DepuleanOan
oepuneanoan cyne.1-pacm. Tadumit cyue. 2-pacm.  Tabumii  okcuJI
OKCHJI TOJIAJIAPUHHUHT JJIeKTPOH - TOJIAJAPU  103aCH  PeNIMKACMHHHT
MHKPOCKONMK CypaTIapu. IEKTPOH-MUKPOCKONMUK CypaTIapu.

MUKPOCKOIIMK TaJAKAKOTIapra acoCjaaHTaH X0J/1a OKCHII ToJIaJlapua TOJuMep
KOMITO3UITMSITAPUHUHT MaBXKYyJIUTH TOJa FO3aCHHUHT TEKUCIUTH SIXITUIAHWIIN Ba
ruApodusI  KYImMMYaTapHH KyJUlalll XWCOOWTa TOJIa HAMIIMTH — FOKOPWJIUTHHHU
cakJ1anl UIMKOHUHHU Oepaji.

xm 1%

» 1 - nactmadOku Toa.
1 ; 2 -1IT IMAMAOD
4 Ab acocumaru

KOMTIIO3UIIUs OnjIaH
UIUIOB Oepuiiran

s



TOJA.

3-pacm. OKCHJI TOJIACHHUHT CYB OyFjIapH cOpOUUsCH

CyB OyFnapyuHUHT cOpOLMS YCYIM OPKaJIu IMOJIUMEP KOMIO3UIHUICH OujiaH
UIUIOB OepuiraH TOJAJIAPHUHT MHUKPOCTPYKTYPACH FaJIBUPAKIWTH Japaskacu
ypranwnau. CyOMHKPOCKONUMK FOBAaKYAJIAPHUHT COJMINTHPMA F03aCH, PaJuycH Ba
X@KMHM XaM aHUKJIaHIW. 3-pacMa JacTiaOKu, Xamaa MOJIMMEpP KOMIO3ULUs
SpUTMAcH OWJIaH UIILJIOB OEpUIIraH Tojanap XaKuaa MablyMOTIap KEJITUPUIITaH.

3-pacMIaH KYpuHUO TypuOIWKH, TOJAHUHT CyYB OyFiapu copOuus
u30TepMacu S —KypuUHUIIUAArd makira sra. OKCWJI TONaJapuHUHT CcyB Oyfiapu
cop6uus kuvimatiiapu 1T IMAMAOD Ab acocunaru nonutypriaMud Ty3 OuiiaH

16

UIUTOB OCpUIITaHKUIaH CYHT Y3rapHIli aHUKJIaHIu. by Toma r03acu CTpyKTypaBui
KUMMAaTIIap )KaMJIAHMACH 3UWIMTMHUHT y3rapuinnHau tacaukiaanau. Hlynnaii
KWINO, TOJIAHU CYBJia 3pYBUYaH MOJIUMEPIIAp KOMIO3UIMsJIaApU OWJIaH UIILJIOB
Oepmiranja Toya 103acu MUKPOCTPYKTYpacH siHajla MyCcTaxkaM Oyiaau, Xamja Tojia
CTPYKTYPACHHUHT 3UYJIAIIUIIN XaM coaup OVmaau. bomkaua aditranga, [1T
JIMAMAOQOD Ab acocuparu nmojmmep KOMIO3UILIMSICH dpUTMAJIapy OUJIaH UIIIOB
Oepuirad TaOMUI OKCUJI TOJACUHUHT CTPYKTYpaBUi XOccalapy SXIIUIaHUIIUTA
XU3MaT KWIAIINHU XaM TabKUJIall MYMKHH.

Xynoca KWIUII MYMKHHKH, YOy TaaKUKOT HUIIMAa OU3 KyH KepaTUHU
acocujari  TaOMUW  TOJNAHUHT  MEXAaHUK-KUMEBUU  JIECTPYKIMSICUTA  JIOUP
MabJIyMOTJIADHH YMYMJIALITUPUILITa XapakaT KWIJWK Ba YJIApHHU CYBJAa 3pyBYaH
MOJIMMEP Ty3JIaph AaCOCHJArd KOMIIO3WMIIMOH JSpUTMAJapHU SIPaTUIl  OPKaJIH
Oaprapad >tum ycyutapuau unuiad dukauk. FOkopuaa TabKuajaHTaHUICK, OKCHIT
TOJIAJIApUTra MOJIUMEpP Ty3, KYIT aTOMJIM CIIUPT Ba CYB UIITUPOKK/IATK CYBJa SPYBUaH
MOJIUMEP KOMIIO3ULIUSI SpUTMaliapu OWJiaH HIUIOB Oepuiranja, TOJAJIAPHUHT
(bU3MK-KUMEBUIM Ba MEXaHUK XOccajapH ce3uiapiiv japaxana sxumianaau. [y
owran Oupra, tapkuoura 2,5% IIT IMAMAOD Ab, 5,0 % rmunepun Ba 92,5 %
CyBIaH HOOpaT KOMIIO3MIIMS ApUTMAcH OWiaH OOWMUTWUITAH TOJa sSHajIa HOKOPHU
MEXaHUK Xoccanapra 3ra OVJIHIIY aHUKIaH !,

Cysna spyBuan noiaumep cudaruaa, [IT IMAMAOD Ab, acocaH, Kyhuaaru
cababinapra Kypa TaHJIaH]IU:

* OKCHJI TOJIacura stHajia 'oKopu OyiraH (pU3uMK-KUMEBUI XOCCallapHU TaKJIUM
ATalu;

* CyBJla OCOH SPUUJIH.

[ MULIepUHHUHT TaHJIOBU XaM XOMAlIEHUHT €TapJIUIINK, 3apapCH3INK
Jlapa)kacu Ba EKUMCH3 XUUIapHUHT WyKimrura acocnanranaup. 11T IMAMAOD



AB sputrmainapu Ba pabpukana UILIATUIAAUTAH EFJIOBYM KOMITO3UIUs OniIaH
UIIIOB OEpUIITaH OKCHJI TOJIAJIAPH UILTAPUHUHT (PU3UK KUMEBUI XOCCATAPUHUHT
KOMIJIEKC HaTWKajgapu 3-)kajBajia Kentupuwirad. JKaaBangara MabiyMoTiIap
CYBJIa SpYyBUYaH MOJIMMEDP KOMITO3UIIMSIIApU OWJIaH UIIOB OEpUIIraH OKCHIT
ToNasTapy uiiapuaa hadbpukanaa uniaTuiIagurad ErIoBUM OWJIaH MIIIOB OepuiiraH
uIiapra HucOaTaH YM3UKIU MUIIUKIWINK, Y3WIKII Y3YHIIUTY Ba Y3WINIL OFUPIIUTH
Oup Heua MapTa OMITAaHJIUTUHU Kypcaraiu.

Snana axamusatiau Mmabiymotiap [T IMAMAQOD Ab naH, sputMma
Maccacura HucOaTaH, CyB/a 3pyBYaH MOJUMEPHHHT - 2,5% Ba TIMIEpUHHUHT - 5,0%
KOHIIeHTpanusicuia (poiiananranga Xocui KwinHaau. OKCUIl ToJaJapuHUHT
Oepwiran 6apya KYpCcaTKUWIAPUHUHT SXITWIIAHUIIN TOJTAJIAPHUHT 1032
HMIMKACTUHUHT OapTapad dTHIMIIN OuilaH OOFIIHK.

4-xafiBanard MabJyMOTJIapAaH KYPUHUO TypUOANKH, CyBIa 3pyBUaH TMOIUMED
KOMIO3UIMS SpUTMACH OWJIaH UIUIOB OEpUIIraH/ia UIJIAPHUHT TPUKOTAK
TYKWINIIHY KapaCHUHU sxiunamra spummiand: 0,62 nona/kr gax 0,5 qoHa/kr raga
TYKUIIIA Y3UJTUITHUHT KaMaluIy Ky3aTHiIaquky, Oy ¥3 YpHuaa, HyKcoHHu 8,8%
naH 6,7-6,1% radya kaMalTUPUII UMKOHUSTUHU Oepaau. TabKuiain
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YKOU3KH, KOHLIeHTpanusicu 2,5% ra teur 6ynran [IT IMAMAOD Ab acocunaru
dpUTMA HHT ONTUMAN XucoOmanaau. by xonmarna TyKuiMaran KUCMIaPHUHT
MaBXy/UTHTH Tyainm y3unuin ukku maprara (0,20 man 0,10 raua) kamasiim.
AdTunan, cyBaa 3pyBYaH MoJauMepiap MaKpoOMOJIeKylaiapu, ITyHUHTCK,
YIAQPHUHT UKKUJIaMYH XOCUJIaJapy UITHUHT YOy KUcMiapu OuiiaH y3apo
TabCUPIAIIAINA Ba KICMAaH UITHUHT AePEKT XyayAJIApUHUHT ITUKACTIIAHUIITUHU
Oaprapad sranu.
3-:xaaBaJ
T IMAMAQOD Ab acocuaaru KOMINO3MIUACUHUHT UII X0ccacura 0yJjaran
TabCUPH
K¥pcarkuu dabpukama I1T
WIIJIaTUIadUr JIMAMAOD
aH ErJI0BUU ADb spurmacu
Owiian Ownan
Amanuaru YM3uKIM TUIMKMKIIK, T, 29,3 30,0
Uu3HuKIM TUIUKIAK OViinya 2,48 2,03
Bapuanus kodpduuuentu, %
Hamnuk, somuaaa % 17,48 17,60
bakTuK 10,9 12,8
10 % namimkaa GakTHK y3UITUIIT 180,4 194,1
OFUPIIUTH
VY3unui orupauru Oyiinua Bapuarus 17,2 14,0




ko3 dunrieHTH, %o
10 % HamuMKa HUCOUH y3UITHIIT 6,0 6,40
OFUPJIUTH
Y3WINII Y3YHIIUTH, Y0 8,9 9,3
1 nak. aiimaHuIn MUKIOPH 480 498
O K03 OUITMEHTH 26,08 26,87
4-:kaaBaJji
Tykumma oKCuJI MIMHUHT YTHII KOOMJIHATHIA JPUTMA TAPKUOUHUHT
TabCUPH
[Tonumep Ba CabalOmapra kypa y3wiuiil, JOHa/KT Hyxkco
YHUHT _ H, %
KOHITEHTPAIIISCH, yM}’M Urna | Tyxuam K"c.lJ'II/IH bomika
o ui CUHUII | araH Exu cabab
U KHCM IOKaja nap
I TaH

Tapaduaupiu 0,62 | 0,10 | 0,20 0,15 0,17 8,8
HUIIJIOB

IIT IMAMAOD | 0,54 | 0,10 | 0,15 0,14 0,15 72

Ab 1,5 0,50 0,10 0,10 0,12 0,18 6,1
2,5

IIT 0,56 0,11 0,14 0,12 0,19 7,3

IMAMAOS 0,58 0,13 0,16 0,15 0,14 7,5
1,0
1,5
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TpukoTak MaTOCUHM TYKHILJA KYyH TOJACH HWIHUHUHT (PU3NK-MEXaHUK
Xoccalapu Ba aWHUKCA, YTYBUYAHJIUTHMHUHT SIXIIWIAHUIIN Ky3aTWiaau. 4-pacmiaa
TOJIAJTAPHUHT MOAM(UKAIMATIAIIIAH aBBAJITH Ba KEHWHTH KUECHUN TEPMOMEXaHHUK
STPU YM3HUKJIAPU KEATUPUIITaH.

JlepopMalussHUHT TEPMOKMMEBUHN 3TPU YM3HMKJIApAard WKoOOWH KuiMatiapu
ceknH-acta 453-463 K raua ycub Oopanu, CYHrpa TOJAHUHI KECKUH Y3alHILIWHU
HAMOEH OTYBYM WKKHHYM pENaKCallMoOH Kyuuin coamp Oymamu. By kabum
nedopmarusauHr 463 K raga cexuH yeuiy, Tojaaa MakKpoMoJieKylianap Ba
VIQPHUHT TYpJM MYyCTaXxKaMJIMK Jlapa)kacuJard HWKKUWJIaM4d XOCHWJIAJIAPUHUHT
MaBXyIJIUTH OuiiaH OOFJIMKKH, Oy TOJIa CTPYKTypacuia Kyuiud KHCMJIAPHUHT TYpPJu
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| 2 . By HM30MeTpuK KU3OupUII [IaKIU

4-pacm. lactaadkm (1) Ba IIT
f AMAMAOD AB (2) spurmacu
OMJIaH UIILJIOB OEPUIITaH OKCHJI

TOJACMHUHT TEPMOKHUMEBUM

ETE]

5100

3TPH YU3UKJIAPH.

OIpU  YH3HUKIIAPp OKCHII TOJaJIapu
VIMTUHU HaMOEH KHJIyBUM HKKHTA

5-pacm. Jactinadoku (1) Ba IIT

m ]

Arap ynapaaH OMpUHYHUCHU

AMAMAO?D AB (2) apurmacu

OMJIaH MIIJIOB 0epPUJITaH OKCUJI

TOJIACH U30METPUK KU3IHPUINII
TP YM3HKJIAPH.

(348 K) cyB MonekynadapuHUHT YUKUO KETHIIH

HaTHXXacuja MOJEKYJIsIpapo ¥3apo TabCUP TU3UMMUHMHI KaillTa THUKJIAHUIIW OWIIaH
M30XJIaHCa, UKKUHYU MakcuMyM 3ca (458-463 K), sxTumor, kepaTuH
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MaKpOMOJIEKYJIapy Ba YJAPHUHI MKKWIAMYHM XOCHWJIAJIJADUHU Ky4Id KUCMIIADUHUHT
sHaJa MyCTaxkaM Ba MYyBO3aHAT XoOJIaTH OwiaH OOFJIMK OYyJraH pejakcaluoH

XoAMcanap Harwkacuia coaup Oynanu.
Ownan MomupUKANVUTAHTAaH OKCWJI  TOJIAJJApDUHHUHT

KOMIIO3HIUA  OPUTMACHU

IIT AMAMAOD Ab acocuparu

HAMYyHaJIapuAa XaM TEPMOMEXAaHHK ATPU YU3UKJIAP MAKCUMYMH , JACTIA0KHA OKCHII
ToJlacura HucOaraH, IOKOPUPOK Xapoparra TYFpu KeiaauraH cayiouii aedopmanus

(273-393 K) xyayau xam MaBxyl.

bunoOapuH, CyBna 3pyBYaH MOJMMEpIIAp aCOCHIArd KOMITO3HIIUS 3PUTMACH
Ownan MoauUKaNMsIAHTaH Toiajmap aH4da Ttugpodun Oynub, ymlOy Tomna



FOBaKJiapuJaH CyB MOJICKYJaJapUHUHT YMKUO KETUIIM JACTIaOKu KyH TOJIaCHra
HUcOaTaH aHYa CEKUH KEe4aJIH.

Xapoparauar 453 K raua ommpwiMiid HamyHa —AedOpMalUsHUHT
y3rapuimra oaud kenmaiiau, Ba Oy ¥3 HaBOaTHIa, KepaTUH MaKpOMOJICKYyJlalapu Ba
VIQPHUHT  UKKWJAMYd  XOCWJIAJapUHUHT  sHajJa MyCTaxKamJIMKIa  XamJa
KOWJTAIIUIIUIATY TEHIVIMK XOJIATIIAPUHUHT CONUP OYIraHiuru OwinaH OOFIUKIUD.
[yauar yuyH XaMm JaehOpMANMSIHUHT KECKWH YCHUIIM MOJEKYISIpapo BOIOPO/T
OOFMHUHT ¥y3ap0 TabCUPJAHUII SHEPrUsICH CyCalraH Ba TOJIa KAaWMIIKOK OKHMIa
MOWWJIJIMTMHU Kypcartranaa, 453-463 K xapoparna Ky3aTuinaiu.

Oxkcun Tonmacunuur IIT JAMAMAOD Ab spurmacu OuinaH H30METPHUK
KU3AUPUWINIL 3TPU YM3UKIApUJa NacTiaadKh Tojlara KaparaHja HacTpokK OyiraH
xapopar Xxyayaura wmyBoduk Ourra Makcumym Kysatwiaaaun (403 K). by
Moau(UKaIUsIIaHTaH TOJIa CTPYKTypacuia Ky3aTUjiauraH KepaTuH
MaKpOMOJIEKYyJlaJlapd Ba yJAAPHUHT YCTMOJIEKYJSIp XOCWUJIAJApUHUHT KYUYHUIIU
nacTabKu OKCHUJI TOJIACHJIary Kyuullra HUCOaTaH KaMpOK SHEPreTUK Ky4HH Tajald
KWINAILLIMHA aHIJIaTaIu.

[y Tapuka, xynoca kwinuil MyMkuHku, [IT JJIMAMAQOD AB acocuparu
NOJIUMEP KOMIO3UIUSJIApU dJpUTMANIapU  OWiIaH MoaudUKalusIaHTaH TaOuuid
OKCUJI TOJIAJIADUHUHT CTPYKTypaBUW Xoccanapu sxmwiaHaau. [lomumep Ty3u
TaOWHUHA OKCWJI TOJIACH KEpPaTWMHHW OWJIaH OWprajaukaa BOIOPOJ Ba KOOPIAMHAIIMOH
oornapan xocua kuinuimy anukagau. [T IMAMAQODS Ab Ba munepun
acocuJar KOMIO3UIMsUTap OwinaH MoAuUKAIUsIaHTaH OKCHJI  ToJaJlapu
MUKPOCTPYKTYPIAPUHUHT TapaMeTpiiapd  DIEKTPOH-MUKPOCKOIUK, COPOIIMOH
TaJKUKOTJIapura acocad aHukidaHau. [llynpnaid KkunuO, OKCWII  TOJIACHHUHT
CTpyKTypacu OapKapop MyBO3aHAT/IM, KAMPOK KYWIAHMIILIIM Ba SHAJa MYCTaxKaM
xoJiataa Oyiaau.

JuccepranussHUHT «OKCHAJIAHUII-KAUTAPUIIMII YCYJIUAa WHULUPIAHTAH
TaOMU HNAKHM KUMEBUH Moaudukanusiiamn ae0 HOMIAHTaH TYPTUHYU
0o0uma  Tabumit OKCWJUIM  Tojla  WIUIADUHHA  TYKUINTra  TaképiamHu
TaKOMWUTAIITUPUINTA WYHAATUPWITaH TaAKUKOTIAp XaKUJard MabIyMOTIIap
KEeJITUPWITraH. 3epo, SXIIM MabIyMKH, TaOUMM OKCHUJUIM TOJia UIIAPUHUHT Oapua
TEXHOJIOTUK KYYMIIIapAa TOPTUJIUIIM Ba Y3WIUIIMHUHT IOKOPUIIUTH cababiapu
YU3UKJIA THIIAKIAIMKKA HUCOATaH WIIaK XOMAIIECMHUHT FOKOPH HOTEKMCIINTU Ba
TEXHOJIOTHK YCKYHAHUHT TYJWK TaKOMHUJIJIAIIMaraHu XMUCOOIaHaIu.

Typnu cTpykTypanu Tabunii unak ToJajJapHUHT Ae(OPMAIIMOH dTPU
yu3uKIap OVinya TaJKUKOTH HaTHXKallapu 6-pacMjia KeJITUPUITad. 6—pacmaa
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o, MMNa THJIM TaOMWM UIMaK TOJACUHHHT Y3WJIMIaAaH OJIAWHI'N

uuHcu3 ca ~11 % ra tenr.

1 — pubpoun; 2 — cepuuHIH
¢bubpouH.

6-pacm. Unak ToJ1acCMHUHT
100




aeopMauoH 3rpu
YHM3HUKJIAPH.

ByHnaH kenub 4MKaauKu, CEpULIMHIIN Ba CEPUIIMHCU3 TOJA Y3WIHII Ky4un
Oup-Oupura sikuH Oyiica Xam, CepULIMHIIA TOJIAHUHT Y3WIUII Ky4d MYCTaXKaMpOK
sKaH. JleMak, ce3unapiu napaxagaru CEpUIMH TyTraH Tojanap KyHAaJlaHr
KECUMM/JIa OFUPJIMK IOKUHUHT CEpULIMH Ba (GUOPOUH YpTacugaru TaKCHUMIIAHUIIU
pyii Oepanu Ba HaTMkKajaa TOJIAHUHT 5,5 % €xu ~11 % y3wimm MycTaxkaMIMrura
SPULLMIA/IN.

[ynpaét  xkunub, acocaH, THOOMET wuMIapu, OakTEepUIU] MaTojap,
IIYHUHTJEK, Maxcyc  Oysuiran  «XoH-ATiac»  rasjnamajapd — caHoaTuja
KYJUIaHWIMIITa MYJDKaJUIaHTaH TaOMM OKCHJUIM WIIaK ToJajlapura sSXIIMJIaHTaH
(GU3UK-MEXaHUK Ba MaxCyC XOCCAJapHUHI OCpUIIMIIM Makcajara MyBODHK Xamja
anga myxumanp. LIyHUHTACK, MTIaKk XaM/ia )KyH TOJIaCHTa WIIUIOB OepHIl coxacuia
MoaupUKaIMsUIaI Kapa€HU Ba caMapaid TEXHOJOTHSUIAPHU KYIJIAIl XaM MYXUM
axamusTra ora.

Oxopuna TabKuIaHTaHUJEK, WIAK XOCCaJapuHU MOIU(UKAIMsIIAIIIA
CyBa 3pyBYaH MOJMMEPJIAPHUHT ToOJIara MalBaH]l COMOJUMEPJIAHUIIM, XyCycaH
MNOJUTYPTIIAaMYU aMMOHHM Ty3Japu — HOEO IOKOPUMOIIEKYISAP KaTHOH CUPT-(haol
oupukmanap, sehu MOMKAMW karra umkoHusaTiap smmruHu oyaau. Camapanu
OKCUIJITAHUII-KAUTapUIuIl TU3UMHU SpaTULIra KOAUP TaOMHMM OKCHIUIM HIIaK
TOJIAJJADHUHT  axamMusiik  (QyHKUHOHANI-(DAaoa  rypyxJapu  MaiBaHJIaHTaH
COTOJIMMEPJIAaHUIIIHA HUCOMI MacT Xapopamiapia amajira OIIHWPHUII WMKOHHHH
Oepaau. CHHTE3HUHT TEXHOJOTHK KUXATJaH MaKOyJsl OYIraH yCyJIMHU SpaTHILl Y4YyH
xam aitHaH «MOMKAMW-Harpuil nepcynb@ar OKCUAJIaHUII-KaUTapWINII THU3UMHU
SApaTUIIIN.

Hamyna cudaruna 20 makuka naBomuga tapkubuga 0,08 % Na,CO; Ba
0,04% coBynnunr 1:50 BanHa MoaynIuja KallHATWITaH, AUCTUJUIAHTAH CyBAa KYII
MapTa IOBWJITaH Ba Kepakid Maccaraya KypUTWITaH TaOWWW HIaK XOMaIlécu
Kyutanwiay. IlaiiBana cononmumepnam sxkapaéuu 303-323 K pgapaxka xapoparaa 2
coar moOaitnuma, pH 4,0-4,5 ra teHr myxutna, amanra omupuiaau. (7-pacm).
Tymianran HaMyHajlapHu oOJAuHAAH TepMocramianran «MOMKAUM -narpuit
nepcyiabdar) spuTMacura KouaaHIx.

TapxuIan >xon3ku, Taduui uirak Tonacu ro3acuga MOMKAUW HuHr
naiBaH/] COMOJIMMEPIIAHUIINTa MHULIUPIIOBYM PAJUKATUIAPHUHT XOCHII OYJIMIIN Ba
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UIaKKa peareHtiap OuiaH UIUIOB OepUIlla KYJIJIAaHWITaH TEXHOJIOTHSI UMKOH
oepaau. KommiekcHUHT Xocui OYnuInaa IyHUHTACK, O0mKa (yHKIMOHAI
rypyxJiap XxaM UIITHPOK 3TUIIN MyMKUH. XKymianaH, a3oT nentuj 6ornapu (8-
pacm). MOMKAMW HuHT Tabunii nnak xoMmamécura HaTpui nepceyibdar
UIITUPOKKJA MalBaH CONOTUMEPIAHUIII MOHOMEPHUHT CyBJIH 3puTmacuaa 303 -



L

1004 1-323 K (narpuii nepcynbgarcus); 2-
303 K; 3-313 K (narpuit nepcynabdar
UIITUPOKUIA).
7-pacm. Xapopar y3BHHJIMIHAA
peaKkums JaBOMHIAJIMTHHUHT
NaiBaHIJIAHTaH COMOJIUMEP

YUKHIOINTa 6OFJII/IKJII/II'I/[.

1
]

THEMNTBH LR O ps %
a
=

Y

DT, ©

Mynaait ko, wik 00p GUOPOMHHUHT aMUHOTYPYXJIapH Ba HaTPHil
nepcyab(aTHUHT UHULIMPIIOBYM OMHAP OKCUJITAHUII-KAUTAPUITUII TUBUMUHA XOCHII
KUJIMIIKM Xucobura rokopu O0ynmaran xapoparna MOMKAMW HuHr tabunii unak
OWJIaH MaBaH COMOIMMEPIIAHUII UMKOHUSTH Kypcatwiau. Kyiuaa cyrok
myxutaaru MOMKAW auHT Tabnuii nnak xoMamécura naiBaH 1 COMOJIMMEPIIaHHUTIT
Japaxacura MOHOMEp KOHILIEHTPALUACH, Xapopar Ba peaKUUsJIApHUHT
JABOMUIJIUTY TabCUP YTKA3ZUIIN aHUKJIAHJN. §-pacMaa TETULUINYA TAAKUKOT
HaTHXXalapy KeJIITUPUIITaH.

Kuznupub axxparunran unak xomamécuau MOMKAMW Ba Hatpuit nepcynbdar
APUTMACU MABXKYJl KOJIOara »KOWIAIITUPUIIINA Ba OSJITHIIAHTaH BaKT JaBOMHUJIA
KM3AUPraH XoJa apalaliTUpUiAn. Peakuys sskyHura eTrady, unak XxoMamécu
KOJI0a1aH YMKapUO OJIMHIMU, CYHIPA JUCTUIUIAHTaH CyB OMJIaH IOBWIM Ba XOHA
Y PUTHIIN.

10,0 4 1-0,125%:; 2-0,25%; 3-0,5%; 4-1,0%.
8-pacm. IlaiiBanaianran
T4 x MOMKAHWHunr mukaopura (HII
HIITHPOKHUIA) PeaKkuusi
AABOMUMJIUTMHUHT OOFJIMKIUTH.

THEMNTAH ConondEeep wEELepe %
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[MaiiBaHIaHUI JapakacH HWIAK XOMAIIECHHUHT peakluusIaH OJIWH Ba
KeHUHTH MaccacuHUHT (apku Ba Kenbaens ycyiaum XucoO-kuTtoOWra Kypa as3or
TapkuOu OViinya aHukJan 1 (5->kaasain).



[ynnait kb, 613 ToMOHIAaH WK 60p pubpounH amuHOrypyxtapu Ba HIT
ypracuaaru OMHap UHULUPIAHUIIHUHT X0cui 0ynui xucodura, MOMKAMU nunr
TaOWHH UITaK XOMaIIEcura FKOpU OYIMaran Xapoparard naiBaH
COTIOTMMEPIIaHUIIT UMKOHHUSTIAPH KYpPCaTHIIIH.

S-xanBaJ
Peakuus mapourmapuauar MOMKAMWHUHT Mnlak XoMalécura
NadBaAHJIAHHUII 1APA’KACUTA TAbCUPH

Peaxkus Peakuusigan cyHr unak Orran
JABOMUIIUTH XOMAIIECUHUHT Ba3HU, T OFUpPJIUTH, %o
1 0,2035/0,2024 1,75/1,2
2 0,2151/0,2044 7,35/2,4
3 0,2201 / 0,2050 10,00/2,5

H3ox: 1) cyparna — 323 K xapoparna, maxpaxiaa — 313 K

2) UImaK XOMamECHHUHT peaknusrada 6yiarad maccacu — 0,2000 1 9 -
pacMiapaa: Typiu 0yExap ouian OysaéTrad unmakka naiBaH jIaHTaH COMOINMED
COpOLIMOH KOOUTUSATUHUHT TAKPUOABUM MabIIyMOTIapH KelTUpWirad. beBocuta
st KX Ba OeBocuTa mymitd Myctaxkam Hypiu C jap yuyH siHa/a SXIIUPOK
HaTwxkara spumwian. lllyHucu KM3uKKy, oM UMlakka MymTH MyCTaxKam Hypiu
C Ounan pasr 6epriiranja xyaa o4 TyC XOCHI KWIMHAN, UITAKHUHT
Moau(UKalMsUIAHTaH HaMYHAJIapy OYsuiranjia sca xyaa EpKuH TyC XOCHI OYIau.
berocura K 200 na NH, — rypyXJlapuHUHT UYKIUTH XUcoOUra copOIusijiaHraln
OYEK MUKIOpH KeCKHH Kamasiau. beBocura s KX ma KOMIUIEKC XOCHI KHITYBYH
TYPYXJIAPHUHT MaBXKYUIUTY COPOIUsUTaHTaH OYEKJIap MHUKIOPUHU OLIUPAJIH.
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THEHIIHE SEpaxack %
9.1-pacm. Onaumii (1) Ba

MOAU(PUKANMSAIAHTAH HIIAaKKa

MOAU(PUKALUAIAHTAH 2) HIIAKKA
copOuMsIanyBYM 0YEKJIap MUKIOPUHUHT
oupuxktupuwiaran MOMKAUN muxkaopura
Oorsmkuru: 6esocura capuk K.

9.2-pacm. Onauii 1) Ba

copouusJIaHyBYH oyéxJap
MHUKIOPUHUHT OMPUKTHPWITAH
MAOMKAMH mukaopura 00FJIMKJIUIH:
s KX,
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9.3-pacm. Onamid (1) Ba Moaupukanmuaganran (2) uUNakka
Mo pUKALUATIAHT AaH 2) HIIAKKA COpOUMsIJIaHYBYH Oyéxmap
coponuAIaHyBYH 0YEKJIaAp MUKIOPUHUHT MHUKIOPUHUHT OMPUKTHPUITAH
oupukTupwiran MOMKAMN muxkaopura MOIMKAUMU muxkaopura OOFIHKJIUTHK:
oorsmmKkauru: nymru C. ¢aou capuk.
9.4-pacm.Opmii (1) Ba

ByEékHUHT MycTaxkaM OMPHUKHWIIM Ba OYSIIIHUHT ONTHUMAaJ MapameTpiiapuHu
aHUKJIAIl Y4YyH OUPUKTHPYBUM Ba OYEK KOHUEHTPALMSICH, XApOpaT Ba peaKLUs
naBomuinurura xamzaa Gaon OVEkiapHuHr ¢ukcanusicura HucOaTaH bTHOOP
Kydaitupwinn. Tomamarn 6YEK MUKIOPH OYsUIraH HaMyHaJIapHUHT 3pUTMAJIapUHA
KOHIIEHTpJIAHTaH CyJb(ar KUCI0Tacu1a KOJIOPpUMETpIIalll OPKaJlyd aHUKJIaH/IH.
Tankukor oobekTu cudaruga Gaon OVEKIap TaHIAHIH.

Awmaiira ommpuirad Taxpubda-cuHoB Hatwkanapu 10-13-pacMiapnaa
KEJTUPUITaH.

Makcuman OY€x ¢ukcaumsicura Jl{Yra HucOGaran ce3umnapiau napaxanaru
KaMm KoHIleHTpanusana, spHu MOMKAWN Hm kymnmaranga (11-pacm) spurwiaau.
ALY nunr ontuman mukaopu 60-100 /oM’ ne6, MOMKAMU yuyHn sca — 2-3 r 1eb
XHCOOJIAT MyMKHH.

A A

10-pacm. Bysiiu BanHacu 11-pacm. MOMKAM (1) Ba ALY (2)
KOHUEHTpauusACMHUHT Gaosa KYyK 4  npenaparjiapd KOHUEHTPANUACUHUHT
CHI ¢pukcanusicura TabCUPH Toaagaru ¢aoan kyk 4 CHI Hunr



(ukcanus rapaxacura TaAbCHpH
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A A

12-pacm. @aoa kyk 4 CII ¢pukcauusa 13-pacm. @aon kyk 4 CII dpuxcanus
napaxacuHuar MOMKAUMU OuiaH aapakaCHHMHT MOMKAHN HH
UIIJIOB Oepuinn xapoparura OMPHKTHPHII BAKTUTA OOFJIUKJINIH
OOFJIMKJINTH

I'OCT 9733-61ra xypa ¢aon OYExkmap OwmaH OYsAnNTaH, MONUTYPTIAMYA
aMMOHUH Ty3Japu OWiaH MOAU(UKAIMIAHTAH HWIIAK TOJIACH HaMyHaJApUHUHT
cOpOLMOH KYypcaTkuuwilapu 6-xajaBanna keartupuwirad. OJIMHraH MabiIyMoTiIap
IIYHU Kypcaraauku, 6apya ypranwirad OVéxnap ¢uxcanusicu 20-70% ra omanau.

6-:xanBag

MDOMKAM npenapatu Ou/aH HILIOB OepuIIHUHT daosi 0YEéxaap
(pukcanusicura TabCUPHU, I/Kr ToJ1a

byéx MOMKAUN MOMKAU
OWJIaH WIIJIOB OWIaH WIILJIOB
OepuimMaraH Oepuiran
daoi ou-ku3ma 5 CX 13,0 16,5
®aoin kyk 4 CII 32,5 82,0
®aon s 50K 13,5 45,5
[Ipommon kyk [1;R 9,0 40,0
Ocra3zun kyk HBP 12,0 25,0
®aon xaBopanr 5311 11,2 29,0
[Mu6akpon anBoH R 8,0 30,0

T-KaaBaJ



Tabumnit unakaaru ¢gaosa 0yéxaap panr ;KujioJapuHUHr (0ayi1) taBcugu

byéx MOMKAU 6unan MOMKAU
UIIUTOB OepuiiMaras OWIaH WIILJIOB
Oepuinran
CoBynra | Cysra CoByHr3
®daon ou-ku3mia 5 CX 3-4/3 2,5-3/3 4,5-5/5 4,5-5/5
@aon kyk 4 CII 4/3 3/3 4-5/5 5/5
daour s 5K 4/3 3/3 5/5 4,5-5/5
[Tpommon kyk [1;R 3-4/3 2,5-3/3 4,5-5/5 | 4,5-5/5
Ocrasun kyk HBP 3/3 3/3 5/4 5/4,5-5
®aon xaBopanr 53111 4/3 2,5-3/3 5/5 5/4
[Mu6akpon anBon R 3-4/3 3/3 5/4 4,5-5/3
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Tona HaMyHJIAPUHUHT KUJI0 MYCTaXKaMJIMTH KYpCaTKAYJIapy 7-KaaBajiia
KEJITUPUJITAH.

[y tapuka, «Koca-0y€x» ycynmu Oyiimua, daon O0yéxmapnan Qoiinananran
X0lija, TabuMil unakaaH (QU3NK-MEXaHUK >KUXaTAaH MYCTaxkaM TrasjiamaiapHu
UIU1ad YUKUII UMKOHUSITIIAPU TOMHIIJIH.

TaOuuii OKCUIUTM UTNIAKJAH [IOMH ra3jamManapHu UILIad YMKUII yU4yH TapKuO
MyCTaxKaMJIMTH Ba OYEK pexumu OenrwinaHau. bysm BaHHACMHUHT TapKuUOU
(r/eM’): 6YEK -4-5, omr Ty3u -10, 30 % 11 cUpKa KUCJIOTACH Ba KaJlbLMHAIMSIAHIAH
coma-1. bysam Baktm — 363-368 K xapoparma, 1 munyr. Mycraxkamuanmi:
M3MKAU -2-3 r/em?, 10 munyt, 363-368 K xapoparma. FOBum:  cynbdoHOI-2
r/eM?, 20 MuHYT, 353-363 K Xapopatia, cyHrpa MIHMK Ba COBYK CYBJA FOBHIIAIH.

Xynoca ypHuAa aWTUIl MyMKUHKH, Tabuuii umak xomamécura MOMKAU
GbyHKIIMOHANT TYpPyXJIapWHU TaliBaHA COMOJMMEpJAll WNaK TOJAJAPUHUHT
OYsUIMIIMHYA ~ SXINWIAITa Ba  KyJUlaHWiaérraH  OVEKiIap  MHTEpBaJIUMHU
KEHralTUpUIITa KaTTa UMKOHUSTIAp SIIUTUHKA O4Yaju, ¥3 HaBOaruaa, Oy Mapkasuit
Ocué pecnybnukanapu MWUIMK KUHUMIIapura MyJkKajlaHTaH [IOMM rasjaMalnap
ACCOPTUMEHTUHU OLIMPHUIIA MyXUM aXaMHsTra ora.

HuccepraimusHuar «Anuiad 4YMKWITaH KOMIIO3MIUSIHUHI aMaJuid Ba
UKTHCOAMIA axXaMHMSATH Ba OKCWUIM TOJAa, YyJIap AacoCHIard HIUIAPHUHT
MOAM(PUKANMATANAA KYJUIAHWINIIN J1€0 HOMJIaHTaH OemnHyn 600uaa nactiad
[T IMAMAOD ADb, mmuepuH Ba CyB aCOCHIArd IMOJUMEDP KOMIIO3HUIUSIIAPHU
XOCHJI ~ KWIHMIIHAHT  TEXHOJIOTHMK TH3UMHU  EpUTHWIHO, CYHT MOJIUMED
KOMIO3UIIMsJIapU  OWJiaH OOWMTWITaH XKyH ToJlalapd  MOAUUKAIUSICUHUHT



camapajy TeXHOJI(

I- yimyoBuninap;
II- peaxrop;
III- maxcyc
XAXXMJIA UJIMILL.

14-pacm. OKCHILIIN TOJAJTAPHA MOAU(PUKANMSAJIALI YYYH CyBIa IPUINUTAH
MOJIUMEP KOMIO3UIMAHU TAHEPJAIIHUHT TEXHOJOIUK cxemacu. Onruman
tapkubau [IT IMAMAOD Ab, muneput Ba CyB UIITUPOKHUAA MOTUMED
KOMITO3UIUSACUHY Talépiiall, YHUHT KOMIIOHEHTJIapH (TIOJIUMEp Ty3U, TIHIIEPHH,
CYB) ra MOC pelenTypa acocuaa TEXHOJIOTHK cXeMa sipaTWiraHku, OyHJa
KOMITO3ULIMSI KOMIIOHEeHTIapu yiyoBuu (1) nap opkanu apanamtupruy uauui (II) ra
yrkazuinaau Ba 30-80 MUHYT JaBOMHKIA XOHA Xapoparuia
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apaJalliTUpUIaAn, CYHrpa Tau€p OYiaran moJiMMep KOMIIO3UIUSICU MaxCyC WIWII
(II) nmam mypkam oOpKaJIM TaOWUA OKCHJI TOJACMHM MOoAWUKAIUsIa yIyH
y3aTuiaam.

[IyHuHrIeK, wiMui-aManuil TaAKUKOTIap HaTWKajlapura Kypa, Tabunii
OKCUJUIM UIaK TOJIAJIAPUHU CyBJa 3pyBYaH IOKOPU MOJIEKYJISIP KATHOH CUPT-(hao
MOJIJaJIap aCOCUIAaru MOJUMEDP KOMIO3HUIMSUIAPHUHT 3pUTMaIapy Ouiian
MOIU(UKALMSIIAI YIYH TEXHOJIOTHK PErllaMeHT UIuTad YUKWIIJIH.

Oxupru 60612 guccepTalys MaB3ycu Oyiinua aMasra OMUPUITaH WIMHMA
TaJIKUKOT UIIUIADUHUHT HaTWXanapu «Xopasm ruiamiaapu» xamaa «Hypau Tour
silk» MUK na anmpoOanusi KUJITMHTaHIUTH, OKCHIIIN UIIaK Ba )KYH TOJIAJIADUHU
MOM(UKAIMSIIAIT )KAPAEHUHUHT TEXHOJIOTUK PEIIAMEHT Ba TEXHUK IIAPOUTIapUra
Kypa OJIMHTaH MabJIyMOTJIAp, IIYHUHTICK, TEXHUK-UKTUCOIUN XHCOO-KUTOOIAp
HaTHXXalapyu Ba UCTUKOOJIIU JIOMKMXa axaMuaTH 0atadcuil KeITUPUITaH.

XVJIIOCA

HMucceprauua umuHu Oaxapumaa 11T IMAMAQOD Ab, muuepuH acocuaa
CYB/Ia 3pYBYaH MOJUMEP KOMIIO3UIUSAIAPUHU SPATUII Ba yJIAPHUHT KYH TOJACUHU
MomuUKaNMsUIal YYyH Kysuram OVindya OJIMHTaH acoCHil WIMHN Ba amajui
HaTWXajap Kyluaaruiap XucooaaHaau:

1. Monomep Ttypriamun ammoHut JIMAMAOD AB Ty3uHu Mabiym
OpraHuk J3puTyBUWiIap MmyxuTtuaa, 343 K xapoparga, MHHUIMATOp HWIITUPOKHIA



SPKUH-paJAUKa TMOJMMEPJAHUII KOHYyHUsTIapu aHukianau. LllyHuHrmex, okcui
TonanapuHu MoaudukanusiioBun cysaa spysuas [T IMAMAOD Ab Ba munepun
UIITUPOKUA TOJNMMEpP KOMIIO3ULMSHM HWIUIA0 YMUKHUIIHUHT WIMHHA  acociapu
KEITUPWIJIH.

2. Nmna® yukuiaran cyBaa SpyBYaH KOMIO3UIMSIAp JacTiad, OKCHI
TOJIaJlapuHU  MoAaudUKanusIamga KyinaHuinaad. KoMIO3UIUMSHUHT —KUMEBUM
CTPYKTypacuJgaru Typau TOJUPYHKIIMOHA TYPYXJAPHUHT MAaBXKYIJIUTH Tojia
V3WIMIIAHA ~ KECKMH XOJJa KaMauTupuimu Ba  (PU3HK-MEXaHUK XOCCAaHH
SXITUIAHUIITMHY TAbMUHIIAIIY aHUKJIaH 4. JKyH TOJNalapuHUHT AJIEKTPOH -
MHUKPOCKOIHUK Ba COPOLMOH TAJKUKOTIAPH TOJIa KATIaMU I03aCUHUHT
CHWJUIMKJIAHUIIYU Ba YJIAPHUHT MUKPOCTPYKTYPACH 3UWIALIMIINHU KYPCATAUKHU, Oy
3ca OKCHJI TOJTACUHUHT (PU3UK-KUMEBUHN XOCCATAPUHU SAXIIWIIAIITA, SHHU TOJTAHUHT
Y3WIHIITA YUIAMIIAIIUK TapaXxacuHUHT 45% Ta OIIuIInra Ba Bapuarus
koahpunuentinapu 33,7% nan 26,1% raga kaMaluImra Xu3Mar Kaaau.
Momudukanusnanran tona Tykwmmuaa 1000 Bep/coatna 207 goHa y3uiuimm
96,28% raya KaMaluIIM Ba Y3WIUII OFUPIUK Ky4Hura Kypa Ui cuaTuHUHT Ky3bHil
Y3rapuiuiapy SXIImIaHUuIIM Ky3aTUiaaau.

3. Tona Ba MakpomolleKynajap Yypracujia KOMIUICKCIApU XOCHJI OYIUIIN
XUCcOOUra )XyH KepaTUHU 03aCH YCTMOJICKYJISIP TEKUCIaHUIIUIApU coaup Oyinaau Ba
YHUHT (U3UK-MEXaHUK Ba TEXHOJIOTHK KYPCATKUWIAPUHUHT  SXIIAJIAHUIIHN,
IIYHUHTACK, TOJAHUHT sHaja OapKapop MYyBO3aHATIM Ba KaMpOK TapaHIJIAlTraH
XoJlaTra YTUIl UMKOHUHU OepaJiu.
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4. «Xopazm rTunamiapu» MUX ga amanra owmwmpwiran —Taxpuba
CHUHOBJApura Kkypa, TaOuWUi OKCWJUIM TOJIaJJApHU MOoAudUKAIUATIAIl  YUyH
SpaTUITaH TOJIMMEP KOMITO3UIIHSI TOJMAAPHUHT (PU3UK-MEXaHHUK Xama TEXHOJIOTHK
xoccanapuau 'OCT Tanabnapu acocuia sXIITUIANIHA TabMUHIANWTH. Vrkasunran
Tagkukomiap acocupa 2016 Jdwmnma 156 MWIIMOH  CYMIIMK — MKTHUCOAMM
caMapaJoOpJuKKa SPUIIWIIM Ba TaOWUM OKCWUIM TojdalapHu cyBiaa 3pyBuad [T
JIMAMAQOD Ab acocujmard KOMMO3WIIAS OwjlaH MOAM(pHUKAIUSIANI TEXHOJIOTHK
perIaMEeHTH TaBCUSI KWJIMHAIH.

5. Tabumii oxcwum wunak xoM amécura MDOMKAW xainkKacHHUHT
naBaHIJIaHUIIM TaOUMUN HUMNaK OYSUIMIIUHUHT SXIIWIAHUIINTA, KYJUIaHWIaéTraH
OYEKIap WHTEpBaJu KEHTrallMIIMra MMKOH siparaju,y3 HaBOaruja, Oy Mapkazuit
Ocué pecrnyOnukamapyn MIUIMH KAWMMIIapura MYyIDKaJJIaHTaH —Traszjamanap
ACCOPTUMEHTHHU KEHTaUTUPHIIIAa MyXUM axaMusarra sra. OKCUJUIN UIaK
TOJIAJJADUHU CYBJa 3pyBYaH IOKOPH MOJIEKYJISIp KAaTHOH CHUPT-Gaos Momjajap
acocuJarv TMOJUMEp KOMIIO3MIMSl JpUTManiapu OwuiaH MoauduKanusiam ydyH
TEXHOJIOTUK perJlaMeHT WIUIad YWMKWIAM Ba WIMHW-aMaaud  TaaKuKOTIap
HaTwxkanapura kypa «Hypmu tonr silk» MUX ma 2016 #tmnma 252 muH. cyMm
WWJUTMK MKTUCOIUM CcaMapaJopiiMKKa SPUILWIAN, ITIyHUHTIEK, TaOWUW WIaKIaH
WIUIAHTaH TIOWM Ta3jiamanapu y4yH TapKUOJIAPHUHT OUPUKTUPWIMINN Ba OYSIil
PEKUMU TaBCUSI KUJTUHAIN.
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HAYYHBIN COBET 14.07.2016.K/T.14.01 TP UHCTUTYTE OBIIEN
1 HEOPTAHUYECKOIN XUMHWU, HAYYHO
NCCIIEAOBATEJIBCKOM HEHTPE XUMHWHU U ®PU3UKU
MNOJMMEPOB, TAIIKEHTCKOM XUMHUKO-TEXHOJIOT'HYECKOM
NHCTUTYTE U TAIIKEHTCKOM I'OCYJAPCTBEHHOM
TEXHUYECKOM YHUBEPCUTETE IO MPUCYKJIEHUIO YUEHOM
CTEIIEHHU JOKTOPA HAYK

T'OCYJIAPCTBEHHOE YHUTAPHOE NPEJIPUSATUE «®AH BA
TAPAKKHET>»



HJABJIATOB PACYJI’)KOH MAMATKYJIOBNY

PABPABOTKA D®®EKTUBHBIX KOMITIO3UIIUHA JIJIA
MOINPUKALIMHU BEJIKOBbBIX BOJIOKOH 1 TEXHOJIOI'MN UX
HOJYYEHUA

02.00.07 — XumMHs ¥ TEXHOJIOIHs KOMIIO3UIMOHHBIX, JIAKO-KPACOYHbIX M PEe3HHOBBIX
MaTepuaJioB (TEXHUYECKHUE HAYKH)

ABTOPE®EPAT JJOKTOPCKOM JUCCEPTAIIUA

TAIIKEHT - 2016
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Tema JOKTOPCKOH JUCCEPTALIMHU 3aperucTpupoBana nox Homepom 14.07.2016/B2016.3.T731 B
Boicuieii arrectannonnoi komuccuu npu Kabunere Munucrpon Pecnydankn Y30ekucras.

JlokTopcKkast AuccepTanys BolodHeHa B [ocynapcTBeHHOM yHUTapHOM nipennpustin «Dan Ba
TapaAKKUETY.

ABTopedepar quccepTalii Ha Tpex A3bIkax (Y30eKCKUH, PYCCKHUM, aHIIMICKUN ) pa3MelIéH Ha
BeO-cTpanuiie Hayunoro CoBera no aapecy www.ionx.uz 1 O0pa3oBaTeiibHO-UH(OPMAI[HOHHOM TOpTaJIe
«Ziyonet» 1o anpecy www.ziyonet.uz.



Hayunbiii koHcyJabTaHT: UcmaninoB Posman UcpanioBuy
JOKTOP XUMUYECKUX HAyK, JOLEHT

Odunuanbubie onnoneHTs: UooaynaeB Axmaaxon CooupoBuy
JIOKTOp TEXHUYECKHUX HayK, nmpogdeccop

Myxugaunos baxonup ®axpuaiuHoBuY
JIOKTOp XMMHYECKUX HayK, TIpodeccop

CooupoB baxonup boiinyaaroBu4
JOKTOP TEXHHUYCCKUX HAYK

Benymas opranuzanus: HaMaHraHCKUil HHKEHEPHO - TEXHOJIOTHYeCKU
HHCTUTYT

3ammTa COCTOUTCA «__ » 2016 roma B «____ » yacoB Ha 3acenaHuu HaydHoro cosera
14.07.2016.K/T.14.01 npu HuctuTyTe 0OIIEH M HeopraHuueckod xumuu, HayuHo-mccnenoBaTenbCckoM
LHEHTpE XUMHA W (QU3UKK TONUMEPOB, TaIIKeHTCKOM XHMHUKO-TEXHOJOTHYECKOM HWHCTUTYTE H
TamkeHTCKOM roCyIapCTBEHHOM TEXHHYECKOM yHHuBepcuTere o aapecy: 100170, r.Tamkent, yin. Mupso
Viyroeka, 77-a. Temn.: (+99871) 262-56-60; dakc: (+99871) 262-79-90, e-mail: ionxanruz@mail.ru

Jokropckasi auccepraiys 3apeructpupoana B MHpopMamoHHO-pecypcHOM 1ieHTpe MHCTHTYTa

oO0Iieit u HeopraHuyeckoi xuMuu 3a Ne | ¢ koTtopoii MoxHO o3HakomuThes B PL] o aapecy: 100170,
r. Tamkent, ya. Mup3o Ynyroeka, 77-a. Ten.: (+99871) 262-56-60.
ABTopedepar nuccepTanuy pa3ociaH «_ » 2016 rona.
(mpoTokon pacchUIKH Ne oT 2016 r).
b.C.3akupos

[Ipencenarens HayuHoro coBera o npuCyXIeHUIO
y4€HOM cTeneHu JOKTOpa HayK, 1.X.H.

A.M.PeiimoB
Yuénblii cexkpeTapb HayduHOro coBeta o npucyxJaeHUI0
Y4YEHOU CTENEHU JOKTOpa HAYyK, J.T.H.

C.C.Hermaros
IIpencenarens Hayunoro cemunapa npu HaygyHoM cosete
T0 MPHUCYKICHUIO YIEHOH CTEIIeHHU TOKTOpa HayK, A.T.H. akagemMuk AH P V3
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BBE/IEHUE (anHOTALMSA JOKTOPCKOM TUCCEPTALIMHN)

AKTYaJIbHOCTb M BOCTPeOOBAaHHOCTH TeMbl Auccepranun. Ha cerogusmnamuit
JICHb PEIICHUE TEXHOJIOTMYECKUX 3aJa4 CBSI3aHHBIE PECypcaMHu  CbIpbsl U HX
nepepaboTKO SIBIIETCS KpailHE Ba)KHBIM B CBSI3U C BO3pAaCTaHHEM TPeOOBAHUI



MHPOBOT0 HACEJICHUsI K MPOIYKIMSIM Ha OCHOBE HATypalibHBIX BOJIOKOH. B 3Tnx
HEeJSIX, YAydIIeHHEe CBOWCTB OETKOBBIX BOJIOKOH, B YAaCTHOCTH IIEPCTSHBIX U
IIEJIKOBBIX BOJIOKOH SBJISIETCSI OJHUM W3 OCHOBHBIX 3aaay. [loaToMy ymydiieHHro
CBOMCTB HaTypaJIbHBIX BOJIOKOH Y/IEJIeTCsl 0c000€ BHUMaHUE.

3a rombpl HE3aBUCMMOCTHM B HAIllE CTpaHE HAIAAWIOCh MPOU3BOACTBO
BBICOKQUECTBEHHON TMPOAYKIIMM W3 HMMEIOIIETOr0 ChIPbs, OEJKOBBIX BOJOKOH, B
YaCTHOCTH IIEPCTAHBIX M MIEIKOBBIX BOJIOKOH, a TaKKe MepepadarhIBaIONINX HX
OTpaciii MPOMBIIIICHHOCTH, OBLIO Y/IEJIEHO BHUMaHUE Ha MOIU(DUKALIUIO pa3HBIMU
KOMIO3UTAMH B IEJSAX MOTYUYEHUs] BHICOKAYECTBEHHBIX MIEPCTSIHBIX M MIEIKOBBIX
BOJIOKOH M OBUIM JOCTUTHYTHI B KaKOH-TO Mepe yCIEeXu B MPOU3BOJACTBE U B
pe3yJibTare JierKas MPOMBIIUIEHHOCTh 3aHsjia CYIECTBEHHOE MECTO B IKOHOMUKE
Hamied cTpadbel. Ha cerogHsmHuii JeHh HAa COBPEMEHHO  00OPYIOBAaHHBIX
OPEANPUITUSIX  CTpPaHbl  MNPOUBBOIATCS  MPSIKU, TKaHW, Pa3HOBUIHbBIC
HIBEUHO-TPUKOTAXXHBIE  TOBApBbI, CIIELOECKIBI. Takne  BUABI  JIETKOU
MPOMBIIIJIEHHOCTH OOECIEYNBAIOT HE TOJIBKO BHYTPEHHBIA PBIHOK, HO U
EBponeiickue, Amepukanckue, Asuarckue u AQGpPUKaHCKUE CTPAHBI.

B wmupoBoM Macmitabe I1iefieHanpaBlIeHHOE WCCIEAOBAHUE TMOBBIMICHUS
KayecTBa MPSIUIBHOTO BOJIOKHA M MPOU3BOACTBO KAUECTBEHHBIX TKAHEU SIBISIETCA
KpaiiHe BaKHBIM, 10 3TOMY MOBOJY TaKUM 3aJadaM, KaK: IMOJIYyYE€HUE HATypaJbHbIX
BOJIOKOH HUMEIOIME KOMIUIEKCHbIC (DYHKIIMOHAIIBHBIE CBOMCTBa, M pa3paboTaTrh
HOBBIE TEXHOJIOTMH; TMOJYyYCHHE KOMIO3UIMOHHBIX MPSAWIbHBIX MaTepHaIOB W3
BOJIOKOH C HOBBIMH CBOWCTBAaMHM Ha OCHOBE OMOMOAM(DHUKATOPOB; pa3padoTKa
HOBOTO BHJIa BOJOKOH CO CHCHHAIBHBIMH OHO3AIUTHBIMU  CBONCTBaAMU
NpeIHA3HAYECHHbIE [IJI1 ACCOPTUMEHTOB JAETCKOM OAEXKbl; MOJYYEHHE BOJIOKOH C
HOBBIMHU CBOWCTBAMU JUIsl MaTepHAIOB (IUIEHYATOE MOKPHITUE PaHbl, MEIUIIMHCKUE
NepeBsA30YHble  OWHTHI)  MpEJHA3HAYEHHbIE  JJIi  MEOUIMHBI;  CO3JaHue
MOJIEPHU3UPOBAHHOM TEXHOJOTUH MOAU(PUKALIMY MPSAIUIBHBIX BOJIOKOH HA OCHOBE
NPUMEHEHHUS] HAHOYACTHUI, OMOTEXHOJIOTMYECKUX  JOCTHKEHMH M  HOBBIX
Kpacutelei, yaensieTcs 0co00e BHUMAaHHUE.

JlaHHOE AHCCEPTAIMOHHOE MCCIEIOBAHUE B ONPENEICHHON CTETIEHU CIIYXKHUT
BBIMIOJIHEHUIO 3aj1a4, npeaycMorpeHHbix B [loctanoBnenust Kabunera Munuctpos
Pecniy6nuku Y36exuctan Ne§ ot 22 saBaps 2015 roga «O H0MOTHUATENBHBIX Mepax
M0 COKPAIIEHUIO IMPOU3BOJCTBEHHBIX PACXOJ0B B IMPOU3BOACTBE M  CHIKCHUIO
cebectoumoctu mnpoaykuum» u Ne66 or 27 asrycra 2016 roga «O  mepax
YCOBEPIIICHCTBOBAHUS Pa3BUTHUSl JIETKOM MPOMBIIUIEHHOCTH B PecnyOnuke u
OpraHv3alMy yIpaBJI€HUS», a Takke B JPYrMX HOPMATHBHO-IIPABOBBIX
JIOKyMEHTax, MPUHSITHIX B TaHHOH cdepe.

CooTBeTCTBHE HCCICAOBAHNS C MPUOPUTETHBIMYU HANIPABJICHUSAMH
Pa3BUTHS HAYKHM U TEXHOJIOTUIl pecny0aukn. J[aHHOE Hcclie0BaHue
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BBIIIOJIHEHO B COOTBETCTBUU C IIPUOPUTETHBIM HAIIPABICHUEM Pa3BUTHUSA HAYKU U
texHonoruil pecnyonuku VII. « Xumuyeckne TeXHOIOTMU U HAHOTEXHOJIOTUM.
O030p 3apy0e;KHbIX HAYYHBIX HCCJICI0BAHUM 110 TeMe qucceprauuu. HayuHbie



UCCJIEIOBAHMS, HAIPABJICHHBIE HA CO3/IaHue dY(PPEKTUBHBIX KOMIO3UIIUNA U
TEXHOJIOTHH MOTYUYEHUS 1T MOIU(DUIIMPOBAHUS OETKOBBIX BOJIOKOH,
OCYIIECTBIISIOTCA B BEYIIUX HAYYHBIX IIEHTPAX U BBICHINX yUEOHBIX 3aBEJICHUSIX
Mmupa, B ToM uucie, Woolmark (CIIA), Procotex (benbrust), Tokyo University
(Anonus), Paris University (Opannust), Universitat Stuttgart (I'epmanus),
MockoBckuii ['0cytapcTBEHHBINM TEKCTUIIbHBIA YHUBEpCUTET UMeHH A.H.
Koceiruna (Poccust), UBanoBckuii ['ocynapCcTBEHHBIN XUMUKO-TEXHOJIOTUUECKUI
yauBepcuret (Poccust), TallkeHTCKUN MHCTUTYT TEKCTHIIBHOM U JIETKOU
npoMbllIuIeHHOCTH (Y30ekucTan), [ocynapcTBEeHHOE YHUTAPHOE MPEIIPUSTHE
«®aHn Ba TapakKuET» Npu TaIKEHTCKOM TOCYyJJapCTBEHHOM TEXHUYECKOM
yHuBepcurere (Y30eKucran).

B pesynbrare wuccienoBaHuii, MPOBEIEHHBIX B MHUPE MO CHEHHU(PUICCKAM
CBOMCTBaM MPSIAWIBHBIX BOJOKOH, MX MOAU(MDUIIMPOBAHMIO, a TAKXKE YIYUIICHUIO
Ka4ecTBa MPSAJUIIbHBIX BOJIOKOH, MOJIYYEHBI PsiJi HAy4YHBIX PpE3YyJlbTaTOB, B TOM
yucie: pa3paboTaHbl MOAM(PHUIIMPOBAHUE MPSAWIBHBIX BOJOKOH 3JIEKTPOHHBIMU
BOJIOKHAMH, KJIACCUYECKUMHU IEKTPOHHBIMHU 000PYIOBaHUSAMHU UITU
KOMIIOHCHTaMH,  KOTOpbIE  MOCHy)XaT  Kak  (YHKIUHU,  BBITIOJHSIIONINE
(bU3MONOTHYECKU MOHUTOPUHT, KOTOPhIE UMEIOT (PYHKIIMU TaKkue Kak, cTaOWJIbHAs
TEMIIepaTypa, SKOJIOTMYECKHM  YUCTas U  HEUTpaNM3yIollas  XUMHYECKOE
MOBPEXKJIECHUE U B TO ke BpeMs oOecredynBacT OMOXUMUYECKHUI aHaN3 KU3HEHHON
oe3omacnoctu (Woolmark, CIIIA), nomydeHnsl aHTHOAKTepUAIbHBIE HAaTypaJibHbIE
(xJomok, WIepcTh) BOJOKHA, MoAUUIMpPOBaHHbIE C BemiecTBoM  Bactekille,
KOTOPBI MMeeT aHTucentuueckoe cBoiictBo (Bactenet, CIIIA), cuHTE3UpOBaHbI
KaueCTBEHHbIEC BOJIOKHA CO CIENU(PUUECKUMU CBOWCTBAMU Ha OCHOBE MepepaboTKu
cMecell BOJIOKOH KakK, HaTypasibHble (IIEPCTb, XJIONOK M IIEJIK) U CUHTETHYECKUE
(monmusruUpHbIE U XJIOMOK, MOJMAMUJ, MOJUIPONUIICH, TMOIUAKPUIOHUTPUIOBHIE)
(Procotex, benbrus), mpou3Be/ileHbl KOMILUIEKCHO CBOMCTBEHHBIE (TEIJIOYCTOMYUBEIE,
IIYMOCTOWKHE, OMOU3ONISIIMOHHBIE) BOJIOKHA MYTEM MOJEPHHU3AIMU 000pYyIOBaHUN
OPEANPUITHS U MOIUDUIIMPOBAHUS HATypaIbHBIX (IIEPCTh, XJIOMOK) BOJIOKOH C
nonmmdbupamu  (MBaHOBCKUIA TOCYAapCTBEHHBIM  XMMHUKO-TEXHOJIOTUYECKUN
yHUBEpCHUTET, Poccusi), mpom3BeeHBl KOMILJIEKCHO-Ka4eCTBEHHbBIE (OMOAKTHBHBIC,
aHTUAJUIEPIrE€HHbIE, AHTUCTATUYECKHUE) IIEPCTSHbIE BOJOKHA M KOMIIO3ULIMOHHBIE
U3JIeNUs MMyTeM IJIa3MOXUMUYECKOTO MOJIUMDUITMPOBAHUS TEKCTHUIHHBIX BOJIOKOH, a
TaKke  Marepuaibl ¢ HAHOMOIU(PUIMPOBAHHBIMU BOJIOKHAMU W TEKCTUJIbHBIC
apMHpPOBAaHHbIE MaTepuaidbl U T'ePMETHUYECKU-TIOJIMMEPU3OBAHHbBIE IIEHYATHIE
Marepuasbl Ha OCHOBaHUHU (DYHKIIMOHAIBHBIX KOMIIO3UTOB U MOJMMEPO BOJIOKOHHBIE
komno3uThl (MBanoBckasi [ocymapcrBennass TexcrtunbHas —Axanemusi, Poccus),
MOJIYYEHBI MOJTUMEP-BOJIOKOHHBIE TEKCTUIILHBIE BOJIOKHA MyTEM MOAU(PUIIMPOBAHUS
noguMepa, OMOTONIMMEpPa W TOJHOCTHIO KOMIUICKTYIOIIMMH BEIICCTBAMH, 3aTEM
pa3paboTaHbl HAyYHbIE OCHOBBI
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yIpaBleHUsI UX MeXaHM4YeCcKuMu cBoiicTBamu (MockoBckuii [ocynapcTBeHHbIN
TeKCTWIbHBIA yHUBepcuTeT nMeHu A.H. Koceiruna, Poccus).



B Mupe mo mMomuduxanum OETKOBBIX BOJIOKOH, YCOBEPIICHCTBOBAHHHM HX
TEXHOJIOTUUECKUX TMOKa3aTresiel U TMOBBIIIEHUS KauyecTBa TOTOBOU MPOIYKIHMH IO
pAlly TOPUOPUTETHBIX HAINPABICHUW MPOBOIATCS MCCIEIOBAaHUS, B TOM YHCIIE:
NPUMEHEHHE METOoJa CTPYKTYpHOW MoAu(UKAIUU, TPUBOMAIIUNA K YIyYIICHUIO
(UBUKO-XUMUUYECKUX W MEXaHWYECKUX CBOMCTB; CO3JaHUE HOBBIX KOMITO3MIIUI
(YHKUIHMOHAIBHBIMUA TpYINIaMd Ha OCHOBE B3aMMHOM XMMHYECKOW BO3IEUCTBUU
BOJIOKOH ¢ Moaudukatopamu; pa3pabOTKa METOIOB IOJYYCHHS] HOBBIX
TEKCTWJIBHBIX BOJIOKOH Ha OCHOBE W3MEHEHUU JJIEKTPOPU3HMUYECKUX METO/IOB, Ha
CTPYKTYpYy OEJKOBBIX BOJIOKOH HMMEKIIMX KEPaTMHOBOE BEIIECTBO B MX COCTaBE;
YCOBEPILICHCTBOBAHUE TEXHOJIOTUM TMOJIYyYEHHUS] KOMIIO3UTOB U MOJIU(DHUKATOPOB
oOecreynBaronIe yIy4lIeHHbIe (PYHKIIMOHATIbHBIE CBOMCTBA M C WX IOMOIIBIO
CO3/1aTh TEXHOJIOTHIO MOAU(MUIIMPOBAHUS HATYPAIHHBIX BOJIOKOH.

CreneHbp H3y4YeHHOCTH mpodaeMbl. B nHTeparypax HIMPOKO OCBEUIEHBI
HAY4YHO-UCCJIE/IOBATEILCKUE pPabOThl, MPOBEACHHBIE B UEIAX MoAudUKAIUU
MOJINMEPHBIX KOMIO3UIUK ¢ OETKOBBIMU BOJIOKHAMHU U MPUJIAYX UM YIYUIIEHHOTO
(bu3MKO-MeXaHUYeCKoro cBoicTBa. B VY30ekucrane OenkoBOe BOJIOKHO (IIEPCTh U
HIEJIK) OTJIUYAIOTCSI C €r0 JOPOTOCTOMMOCTBIO M JIE(PUIIUTHOCTHIO ChIphs. HyxHO
OTMETUTh, YTO B MHUPE HE CYIIECTBYIOT BOJOKHA, MOAU(MUIIMPOBAHHOIO
OJIMHAKOBBIMHU CBOMcTBaMH. Kaxk/ioe W3 HUX UMeeT cBoeoOpa3Hbie cBoicTBa. M1 310
OPUBOAUT TOSIBICHUIO PA3IUYHBIX KOMIUIEKCOB  palOThl ISl Pa3IMYHBIX
monugpukaropoB. B nanubix wuccnenoBanusx (C.d.Mpantomun, M.®D.Koctsipo,
[1.M.I1anun, B.C.I1agerumac) 1ocTUruyThl MOAUPUIIMPOBaHUE OCITKOBBIX BOJIOKOH
MacCJSIHBIMUA KOMITO3ULIMSIMUA U YMEHbIIIEHHE OOpbhIBa BOJIOKHA B TEXHOJIOTMYECKOM
nporecce. OcymecTBieHbl MoAU(UKAIKSI OETKOBBIX BOJOKOH (C.®.Canos,
C.®.AckepoB, M.B.Kopuarun, JIL.LH.®panuesa, II.B.Bmacos, JIL.U. Tan3mok,
["N.TapacoBa, M.A.AckapoB, lO.T.Tommynaros, b.Oiixyxaes, W.M.McmanioB)
AMYJIbCUOHHBIMU KOMIIO3UMLMSAMH HA OCHOBE BOAOPACTBOPUMBIX  MOJUMEPOB
NPOM3BOJMMBIE B TPOU3BOACTBE W MX HAyuyHble pabOThl peaqu30BaHbl B
IPOU3BOJICTRE.

B mupe psa ydeHbIX TPOBOIAMIM MCCIIEN0BaTEIbCKUE PAOOTHI 1O pa3paboTke
nporecca mMonudukanu OeNKOBBIX BOJOKOH, B yacTHocTu P.Jovancic, D Jocic,
P.Erra, M.R.Julia, M. Radetic, Z. Petrovic, B.Tomcik, K.Shumacher, E.Heine, H.
Hocker, R.Breier, W.Giehl, Ifrim Savee, J.M.Gardamone, Fujishige Shonei, Koshiba
Yukie, T.Takagishi, N.Hayashi, K.Morimoto, M.Tahara, Lam Mong Hung,
Kitadzava Keidzo, Sukaiate Sahiti, F. Nakagawa, T.L.Phillips, T.J. Horr,
M.G.Huson, P.S.Turner, R.A. Shanks, P.Uunpa, A.Maram, H.butiraa, I'Hagmus,.

A.HoBopanoBckui, H.H.benses, E.JI.IlexTamena, A.H.Hegepos,
H.K.Bukynoa, H.M.Cununun wu3yyanu OuoXxuMuyeckue, (QepMeHTaTUBHBIE
BIIMSHUS W BIUSIHUE MHUKPOOPTaHU3MOB Ha CTPYKTYpy BOJIOKOH, A.B. Epmoiaesa,
O.U1. KynakoB peanu30BaJid BbICOKOYACTOTHBIE 3JIEKTPOPA3PSAHBIE JIy4Yd U 3TO B
CBOIO O4YEpedp YJAYYIIMIO OKpPACKY BOJOKHA W NPSIWIbHOrO cBoMcTBa, JLE.
Henuckuna, K.JI. AOy6akupoBa, O.K. Koxaryno, K.b.MycabekoB wu3syuanu
TBEPIOCTh BOJIbI U BIUSIHUE MOBEPXHOCTHO-AKTUBHBIX BEIIESCTB HA CBOMCTBA
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HIEPCTSHBIX BOJIOKOH, @ METOJ, MOAU(PUKAIMK IIeJIKa KOMIO3ULIUSIMU HAa OCHOBE
pa3MYHBIX OKpacok Obutn uccienoBanu A.b.MmmaroBeiM, C.CaauMIKaHOBBIM,
I11. I AGrypaxMOHOBOH, 3.M.PaxumoBoii, I1.I"MaxuioBoH,
H.M.AGnykansipoBoit, A.B.I'anueBbiM, WM. WM. MHcmaunoBeim u  OblIa
YCOBEPIICHCTBOBAHA  TEXHOJOTHS  NOJYYEHHUS]  KOMIIO3MLMM  3aMEHSIOLINX
CUHTETHYECKHE KPACUTENN U MOIU(UIIMPOBAHHBIC TIEITKA.

He cylecTBylOT HayyHBIX JaHHBIX KacaTelbHO HAay4YHBIX OOOCHOBAHUI U
TEXHOJIOTUM TMpolecca MPEAOXPAHCHUS] MEXaHO-XMMHUYECKUX ACCTPYKIHUH IyTeM
YAYYILIEHUs] KOMILJIEKCHO-TEXHOJIOTUYECKOTO CBOMCTBA U (PUBHKO-MEXaHUYECKHUX
CBOWCTB BOJIOKHA, NPU TOM, COXPaHsS CO3JAaHHUE IOJIMMEPHOW KOMIIO3ULHWHM HA
OCHOBE  BOJOPAaCTBOPUMBIX  YETBEPTUYHBIX  AMMOHHEBBIX  cOJel  AJid
MO (ULIUPOBAHUS OEITKOBBIX BOJIOKOH M TEXHOJOTUYECKUIA MPOLIECC MepepadoTKu.

Pelrenne 3Tux 3a/a4 MO3BOJIMT YIYUYUIUTh CBOWCTBA HATypaJbHBIX BOJIOKOH,
CHHU3UTh BIMSIHUE MEXAHO-XMMHUYECKOW JNECTPYKIIMM Ha HATypaJibHbIE BOJIOKHA,
co3/1aTh BBICOKI(DPEKTUBHBIN PACTBOPUMBIN KOMIO3UT U MOAU(UKATOPOB, YTO
SBJISIETCS] BAXKHBIM B TEKCTHJIBHOM ITPOU3BOICTBE.

CBsi3b TeMbI IMCCEPTALNH C HAYYHO-MCCJIE0BATEIbCKUMH PadoTaMu
BbICLLIET0 00Pa30BaTEeIbHOI0 YYPEKICHUA, I71¢ BBINOJIHEHA AUCCepPTalUs.
JlucceprailmOHHOE MCCIEA0BAHNE BBHINIOJIHEHO B paMKax IJIAHA HAYYHO
uccienoBarensckux padot ['ocynapcrBenHoro YuurtapHoro npennpusitust «Dan Ba
TapakKUET» pu TalIKeHTCKOM T'OCY/IapCTBEHHOM TEXHUUYECKOM YHUBEPCUTETE I10
teme 31-4-07 «OcBoeHNE XMMHUECKON TEXHOJIOTUHU MPOU3BOICTBA
MMIIOPTO3aMEMIAIOIINX KPACIIINX KOMIIO3ULIMI U3 MECTHOTO CBhIPhSl M OTXOJIOB
MIPOM3BOICTB /ISl KpaleHus: OETKOBBIX (IIEPCTh, HATYPAIbHBIN IIENK) BOJIOKOH U
MaTepHUaoB Ha X OCHOBE», a TAK)KE B paMKax MPHUKIIATHOIO IPOEKTa TEMBI Ha
ocHoBannu MOT-2015-7-18 «BBeneHne nonydeHust LEJUTI0I03bl XUMUYECKOM
nepepaboTKOM pa3HbIX MPUTOAHBIX MAPOK U IPOU3BOJICTBA HA OCHOBE OTXO/IOB
XJIONTKOOYUCTUTEIIHOTO ITPOU3BOICTBAY.

Heanio ucciaenoBanus ABISETCS pa3pad0TKa MOJTUMEPHON KOMITO3UIUU Ha
OCHOBE BOJIOPACTBOPUMBIX YETBEPTUUHBIX aMMOHUEBBIX COJICH JIJIsT MOAU(PUKALINH
HATypaJbHBIX OEJIKOBBIX BOJIOKOH U TEXHOJIOTUHU UX MOMy4YeHUS. 3aaaquu
HUCCJIe0OBAHMS:

ONPEAEIUTh ONTUMAIBHBIN COCTAB BOAOPACTBOPUMOM MOTNYETBEPTUUHON
comu N,N-auMeTHII-auini-3-MeTaK pUIOWITHIPOKCHITIIT aMmMoHui Opomua (T1C
JIMAMAOQOD AB) u B-metakpunionndTiii-N,N-TUMEeTUIMETHIICHKapOOKCH aMMOHUI
noguaa (MOMKAMN) BogopacTBOpUMBIX 3(PPEKTUBHBIX MOJIUMEPHBIX KOMITO3UIINN;

onpeeleHue METOJ0B MOAU(PUKAIMKU IIEPCTIHOTO BOJIOKHA C MOMOIUIBIO
BOJIOPACTBOPUMBIX 3(H(PEKTUBHBIX MOJIUMEPHBIX KOMITO3HUIIUH, a TAK)KE UX CBOUCTB,;

U3y4YEHUE ONTUMAJIbHBIX YCIOBUHM MPOLIECCa TPUBUTON KOTIOJIUMEPU3AIIUU
MOBMKAMU ¢ HaTypaiabHbIM OEJIKOBBIM IIEIKOBBIM BOJIOKHOM;
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HATYpaJbHOIO IIeNIKa JJIS PacIlMpEHUsi acCOPTUMEHTa TKaHEH W3 IleJKa MapKu
«XaH-ATnacy.

YCOBEPILIEHCTBOBAHUE MOJICPHU3UPOBAHHOMN TEXHOJIOTUYECKON CUCTEMBI
MOIU(UITMPOBAHUS HATYpaJbHBIX BOJIOKOH IpesyiaraeMoit 3PpeKkTuBHOM
KOMIIO3UIIMEH, COCTABIICHHE MaTepUalibHOTO OajaHca, TPOBEICHUE YKCIIEPUMEHTOB
¢ oOpasziamu MOAUMUITMPOBAHHOTO BOJIOKHA.

O0bekTOM MCCIEI0OBAHUA SBISIIOTCS YETBEPTUYHAsT aMMOHHUEBAsl COJb,
anTuIOpOMHUT, MOHOMOJIOYKCYCHASI KUCJIOTA, MOJIMYETBEPTHUYHAS aMMOHHUEBAsI COJIb,
HIEPCTSIHOE U IIETKOBOE BOJIOKHO.

IIpeameT wHccaexOBAHMsI COCTABISIET CHUHTE3 COCTABISIIOLIMX aMMOHHUEBBIX
TPYIIl  HU3KOMOJEKYJISPHBIX KaTHOHHO-TIOBEPXHOCTHO-AaKTUBHBIX BEILECTB U
BBICOKOMOJIEKYJISIPHBIX KaTMOHHO-IIOBEPXHOCTHO-AKTUBHBIX BEILIECTB, BbISBICHHE
METO/Ia CO3/IlaHHUS Ha WX OCHOBE BOJOPACTBOPHUMOWN MOJMMEPHOU KOMIIO3HIIUU U
Omnpe/ieJIeHne HMX ONTHUMAJIbHBIX MapaMeTpoB, MPU MOMOIUIM 3TOM KOMIIO3UIIUU:
U3y4eHue mpoiiecca Moau(puKaiu OeITKOBBIX (IIEPCTSHBIX U MIEIKOBBIX) BOJOKOH.

Metoabl ucciaenopanusi. K-, [IMP-cniekrpockonusi, 3JI€eMEHTHBIM aHAJN3,
b depeHmanbHO-TEPMUUECKUT aHau3, AIIEKTPOHHAS MUKPOCKOIIHS,
BUCKO3UMETPUS, JUIATOMETPUYECKUE METOJbl U HATSDKEHHE IOBEPXHOCTH,
CMauMBaHUE, TMOrPYyXKEHUE, TEeIUIoTa CMaYMBA€MOCTH, JIMHEWHAas IUIOTHOCTD,
pa3pbIBHAsI HArpy3Ka, pa3pbIBHOE YUIMHEHUE, BJIAKHOCTh, KpallIEeHUE U T.1.

Hayunasi HOBU3HA HCCJIEIOBAHMS 3aKII0YACTCS B CJICIYIOUIEM: BBISBICHBI
MOJIMMEPU3AIIUS B IPUCYTCTBUU MHUIIMATOPA MOHOMEPHBIX YETBEPTHUHBIX
amMoHueBbIX conell [IMAMAQOD Ab Ha OCHOBaHMM 3aKOHOMEPHOCTEU
CBOOOJIHO-PA/IUKAIIBLHON MOJIUMEPHU3AIMHU U IPEEMIIEMOE YCIIOBUE ISl CO3IAHUS
KOMITO3UIIUN B LIETISTX MOAU(PHUITUPOBAHNS OCIIKOBBIX BOJIOKOH HA MX OCHOBE;

MOKa3aHbl BIUSHUS (DYHKIIMOHAIU3UPOBAHHBIX IPYIIIT BOAOPACTBOPUMOM
MOJIUMEPHON KOMIIO3UIIUU U €€ OT/IEJIbHBIX KOMIIOHEHTOB Ha CTPYKTYPY, PU3UKO
MEXaHUYECKHE CBOMCTBA U TEXHOJOTUUECKHUE MTOKa3aTesid OEIKOBBIX BOJIOKOH, B
YaCTHOCTHU HIEPCTSIHBIX U HIEIKOBbIX;

OTIPE/ICNIEHO, YTO YIYYIICHHEe MEXaHHMYEeCKUX CBOWMCTB OEIKOBOTO BOJIOKHA
CBSI3aHO KaK C yCTpaHEHUEM MOBPEXKICHHUH, CYIIECTBYIOIIUX HA IMOBEPXHOCTH €T0
BOJIOKOH, TaK U peJlakcallued HaIpshKEeHUs OTACIbHBIX MaKpPOMOJIEKYJ KepaTuHa U
€ro HaJMOJIEKYJISIPHBIX 00pa30BaHU;

BBISIBJICHBI YCJIOBUSI TPOBEICHUS TMPOTEKAHUSI MPUBUTOW COMOIUMEPHU3ALINU
MEMKAMU c¢ HarypadbHBIM IIEJIKOM W pa3paboTaHa TEXHOJOTHYECKas CHUCTeMa
XUMUYECKON MOIU(PUKAIIMKA HATYPAIBHOTO OEJIKOBOTO IIEJIKA.

IIpakTHYecKkue pe3yabTaThbl HCCACAOBAHUS 3aKIIIOYAIOTCS B CIEAYIOIIEM:
npoBeieHa MOAU(DUKALKS IEPCTIHOTO BOJIOKHA BOJIOPACTBOPUMBIMHU
nosuMmepHbiMU komnozunusimu [1C IMAMAOD AB B MoepHU3UPOBAaHHOM
TEXHOJIOTHYECKOM IPoIecce 00pabOTKH MIEPCTIHOTO ChIPhS;

npeasiokeH YQPEeKTUBHBIN COCTaB MOJUMEPHON COJIM, MHOTOATOMHOTO CITHPTa
Y KOMIIO3UIIMU HA OCHOBE BOJIbL;
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OEJIKOBBIX BOJIOKOH M TEXHOJOTMYECKHE MTOKA3ATENM;

U3y4YEHbl OIbITHbIE 00pa3lbl MOAUGUIMPOBAHHBIX OEJTKOBBIX BOJIOKOH C
yAYUYIIEHHBIMA (U3UKO-XUMUYECKUMH W TEXHOJOTHYECKUMHU CBOMCTBAMH ITyTEM
AMWIAMHUPOBAHUS ~ MX  BOJOPACTBOPUMBIMHM  KOMIIO3HMIIMSIMH  Ha  OCHOBE
YETBEPTUYHBIX AMMOHHUEBBIX TPYIIIL;

U3yYEHbI TEXHOJIOTUYECKHUE CIIOCOOBI XMMUYECKON MOIU(DUKALIMH
HaTypaJIbHOTO IIEIKa MapKU «XaH-ATiac» B IPUCYTCTBUH YETBEPTUUHOMN COJIH
MBMKAMU Ha 0CHOBE MPUBUTON KOMIOIUMEPU3ALINH;

MCCJICTIOBAHBI OTIBITHBIC MTAPTUH IIETKA, XUMHYECKH MOAU(PHUITUTPOBAHHOTO
MOMKAMU, mapku «XaH-ATiacy.

JloCcTOBEpPHOCTH pPe3y/1bTAaTOB HCCae0BaHusl. [[0CTOBEPHOCTh PE3yAbTaTOB
UCCIIeI0BaHUSI 00OCHOBBIBAETCS SKCIIEPUMEHTOM ONTUMAJIBHBIX COCTABOB
KOMIO3ULMHU JUIsl STUJIAMUPOBAHUS IEPCTIHBIX BOJIOKOH C UCIIOJIb30BAaHUEM
MaTeMaTUYEeCKOro MJIaHUPOBAHUS METO/Ia «COCTaB-CBOMCTBOY. [IpaBOMOYHOCTD
HAy4YHBIX OCHOB 3aKJIIOUEHUN U PEKOMEHAALMI CChUIaeTCs Ha OOLIMpPHbBIE
HKCIEPUMEHTAJIBHBIE MaTepUalbl, IOJIYYEHHBIE C TIOMOLIBIO COBPEMEHHBIX
(U3UKO-XUMHUYECKUX U CIIEKTPOCKOMTMYECKUX METOZOB UCCIIE0BAHUS.

Hay4yHasi u npakTH4yecKasi 3HAYUMOCTb Pe3yJIbTATOB MCCJIeJOBAHUSA.
Hay4Holi 3HAYMMOCTbIO PE3YyJIBTaTOB UCCIEA0BAHNUS SBISIOTCS XUMUYECKUE,
(PU3HKO-XMMHUYECKHE aHATIN3bI, a TAKKE TEXHOJIOTHYECKUE UCCIIEIOBAaHUS
nonyuenusi BM KITAB 3akoHOMEpHOCTBIO pauKaIbHON MOJIMMEPHON pEaKIuu B
KaueCcTBE HAyYHOUN BaXKHOCTHU Pe3y/IbTaToB HccieaoBanud. [lomyueHHble HayYHbIE
PEe3yJbTaThI CIYKAT CO3/JaHUIO0 TEXHOJIOTUIO NMOyYEHUI HATypaIbHbIX BOJIOKOH C
yIy4IlIEHHBIMA CBOMCTBaMHU.

[IpakTuyeckas 3HA4UMOCTb paOOThI 3aKIFOYAETCSI B TOM, UYTO C TOMOLIBIO
METOJIOB (PH3NUECKO-XUMUIECKON MO (DHUKAIINA OSITKOBBIX IICJIKOBBIX U
HIEPCTSIHBIX BOJIOKOH IyTeM 3nmiiamupoBanus pactBopamu BM KITAB, a takxe
BBesleHHEM B ux makpomodsekyssl HM KITAB noka3zana BO3MOKHOCTB yIIy4ILIEHUS
UX CBOMCTB, @ TAKXE IO3BOJUT MOIYYUTh KAUECTBEHHYIO IMPOIYKIHUIO U3
MOIU(PUITTPOBAHHBIX OCITKOBBIX BOJIOKOH.

BHenpenue pe3yJabTaToB MccienoBaHus. /{15 HaTypaabHOTo OEIKOBOTO
BOJIOKHA HA OCHOBAHHMH PE3YJbTATOB HAYYHO-IPAKTUUECKUX UCCIEA0BAHUMN MO
CO3/IaHHIO MOJIMMEPHBIX KOMIIO3UIMI HA OCHOBE BOJIOPACTBOPUMBIX UYETBEPTHYHBIX
aMMOHHEBBIX COJIeH JUTIsl MO (DHUITUPOBAHUS OCIIKOBBIX BOJIOKOH U pa3paboTKa
TEXHOJIOTHUH UX MOJyUYEHHUS:

pa3paboTaHbl TEXHOJOTUYECKUE PETIIAMEHTHI TOJTMMEPHBIX KOMITO3HUITHH JIJIs1
MPUMEHEHHS B MOJIU(PUKALIMK HATYPAIbHBIX OCJIKOBBIX IIEPCTSHBIX U IIETKOBBIX
BOJIOKOH U yTBepkJieH (CrnpaBka [AO «¥Y3b6ekenrmicanoar» Ne [IM-19 ot 28
okTsi0pst 2016 roga). Ha ocHOBe pa3paboTaHHOTO periaMeHTa MOsBUIIaCh
BO3MOKHOCTb MOJTyYEHHUS XOPOLIO HaKpalIUBAEMOI U MPOYHOT0 OEIKOBOTO
BOJIOKHA yepe3 00aropaxMBaHUE IEPCTSIHOTO U IIEJIKOBOTO BOJIOKHA €
KOMITO3MIIMOHHBIMHM PACTBOPAMH Ha OCHOBE YETBEPTUYHBIX aMMOHHUEBBIX COJIEH;

TEXHOJIOTHSI TOIYUYEHUS OEITKOBBIX IIEPCTSIHBIX U IETKOBBIX BOJIOKOH
moaupunupoBanusie BogopactBopumbiMu BM KITAB no cucteme 'AO
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«Y30ekeHruicaHoat»y, B ToM uucie Obuia peanuzoBaHa B OO0 «Xopasm
rntamaapu» 1 OO0 «Hypau Tonr silk» (Copaska 'AO «VY36exenruncanoar» No
NX-15 or 6 okta0psa 2016 roma). Peanuzanus maHHOM pa3pabOTKu B 00pabOTKe
OEITKOBBIX BOJOKOH A(()EKTUBHBIMH KOMIIO3UTAaMH M MOAM(PUKATOPAMHU IO3BOJISET
VAYYIIATh UX CTPYKTYPY, (PU3HMKO-MEXaHHMYECKHUE CBOMCTBA M Ka4eCTBO, a TaK¥Ke
CHU3UTH 00pbIB Ha 20%.

Anpofanusi pe3yjbTAaTOB HCCJeI0BaHMA. Marepuanbl ArcCCepTallMOHHON
paboThl  TPEACTABISUINCH  HA  HIDKECHEAyomuX  MEXIyHapOmAHBIX U
Pecniybnukanckux — HaydHO-TpakTHueckux  KoH(pepenuusx: «CocrosHue u
NEPCIEeKTUBbl Pa3BUTUs opranuueckod xumuu B Kazaxcrane» (Anmarsi, 2002);
«Marematnueckue MeToAbl B TexHuke u TexHosorum» (Koctpoma, 2004);
«CoBpeMeHHasi XMMUYECKasi HayKa U ee MpuKiaaHbie acnekTs» (ymante, 2006);
«COBpEeMEHHOE COCTOSIHUE€ W TIEPCHEKTUBBI PA3BUTHS KOJUIOMJHOW XUMHUU U
HaHoxuMuM B Y30ekuctane» (Tamxkent, 2014); «International conference on
thermophysical and mechanical properties of advanced materials» (U3mup, 2014);
«Spring world congress on engineering and tehnology» (Illanxait, 2014);
«CoBpeMeHHOe o001miecTBo, oOpasoBanue u Hayka» (Tam6os, 2014); «Hooe B
TEXHUKE W TEXHOJOTUM B TEKCTWIBHOM NpoMbIIUIeHHOCTHY (Burtebeck, 2015);
«Metoapl cOeperamnMx pecypcoB Ha OCHOBAHUU HATYPAIbHBIX COCIUHEHUI)
(I'ynucran, 2016); «2016 International Conference on Advanced Materials Science
and Environmental Engineering» (Taunann, 2016); 25 oktsa6ps 2016 roxy naHHas
JMccepTalMoHHas pabora oOcyxknanach Ha HayyHoM cemMuHape B HHCTUTYTE
oOmeid ¥  aHOPraHMYECKOW  XUMHUH, HAYYHO-UCCJIEIOBAaTEIbHOM  IIEHTpE
NOUMEPHOW XUMHH U (QU3UKH, TalKeHTCKOM XHUMHKO-TEXHOJIOTHYECKOM
uHctutyte, 1o cnenuanmu3auuu  02.00.07 — «XuMHS W TEXHOJOTHS
KOMIIO3UIIMOHHBIX, JIAKO-KpPACOYHBIX W PE3UMHOBBIX MarepuaaoB» B HayuHom
Coere No  14.07.2016.K/T.14.01 npu Tamkenrckom [locygapcTBEeHHOM
TEXHUYECKOM YHUBEPCUTETE.

Ony0JuKOBAHHOCTH Pe3yJIbTATOB HccaenoBanus. [lo Teme nuccepramnuu
ormyOnukoBaHbl Bcero 33 HayyHbIX padot. U3 Hux 1 Mmonorpadus, 14 HaydHbIx
cTareil, B ToM yucie 9 B pecnyOIMKaHCKUX U 5 B 3apyOEKHBIX *KypHajax,
peKoMeH0BaHHBIX Briciieii arTectaiimonHoi komuccuet Pecriyonuku Y30ekucran
JUTSI ITyOJTUKAIMK OCHOBHBIX HAyYHBIX PE3YJABTATOB JOKTOPCKUX IAMCCEPTALIUN.

Crpykrypa m o0beM auccepranmu. CTpyKTypa AUCCEpPTallMd COCTOUT M3
BBEJICHMS, TMSATH IJIaB, 3aKJIIOUYEHMS, CIHMCOK HCIOJIb30BAHHON JIUTEpaTyphl,
npwioxkeHut. OobeM nuccepranuu coctapiser 184 ctpanu.
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Bo BBegeHum 0OOCHOBBIBACTCSI aKTyaJbHOCTh M BOCTPEOOBAHHOCTH
MPOBEJICHHOTO HCCJICNOBAHUA, 1LEJb W 33Ja4d HUCCIEIOBaHMS, XapaKTEPU3YIOTCS
O0OBEKT M TIpPEAMET, I[I0Ka3aHO COOTBETCTBUE MCCIECIOBAHUS MPUOPUTETHBIM
HaIMpaBJICHUSIM Pa3BUTHUSL HAYKU M TEXHOJIOTMI pecnyONMKH, U3JaraloTcsl Hay4dHas
HOBH3HA U NPAKTUYECKUE PE3YJbTaThl HUCCIEIOBAHUS, PACKPBIBAIOTCA Hay4yHas W
MpakTUYecKass 3HAYUMOCTh IIOJIYYEHHBIX pPEe3yJIbTaTOB, BHEAPECHHE B TIPAKTUKY
PE3YJBTATOB MCCIICIOBAHUS, CBEACHUS MO OMyOJIMKOBAHHBIM paboTaM U CTPYKTYpe
JUCCePTaLUU.

B nepsoii mase auccepranuu «CoBpeMeHHOe COCTOSIHUE MEeTO/10B
MOTU(PUIIUPOBAHUS 0€JIKOBBIX (IIEPCTAHBIX U IIEJIKOBBIX) BOJIOKOH»
MPOAHATU3UPOBAHBI COBPEMEHHOE COCTOSIHUE METOA0B MOIUMDUIIMIPOBAHUS
OEJIKOBBIX TEKCTHJILHBIX BOJIOKOH, 0OCHOBBIBAIOTCSI HauOo0JIee MpUeMIIeMbIe
NPUEMBI JI TOCTUKEHUS 11€JIM, OCHOBAHHBIE HA TPUMEHEHUH BOJOPACTBOPUMBIX
NOJINMEPOB U UX KOMNO3ULMKA. CHCTEMAaTU3UPOBAHbI U B KPUTUUYECKOM aCIIEKTe
pPacCMOTPEHBI TUTEPATYPHBIC TaHHBIC 110 MOIU(PUITUPOBAHUIO BBIITYCKAEMBbIX
MPOMBIIIUIEHHBIX OCJIKOBBIX BOJIOKOH, HAMPABJICHHBIE HA YAYUIlIeHUE UX (HPU3UKO
XUMUYECKUX CBOMCTB, CTPYKTYPHBIX U TEXHOJOTHYECKUX NTapaMeTPOB.

Bo Bropoii mase auccepranun «XUMHUYeCKHe COCTAaBbl BaXKHEHIIINX
KOMIIOHEHTOB KOMIO3UIMH, MyTH UX NMOATOTOBKY U MCNOJIb30BaHUE MIPH ITOM
(pu3uKo-XUMHUYECKHE METOAbl HCCIeT0BAHMID MTOCBSIIIEHA OCHOBHBIM IIEJISIM
uccaenoBanuil. TuatenbHO NpoaHATU3UPOBAHBI PE3YIbTaThl U3YUYEHUS MEXaHU3Ma
Y KUHETUYECKHX 3aKOHOMEPHOCTEN MOJIMMEPU3ALUA MOHOMEPHBIX YETBEPTUUHBIX
CoJIell Ha OCHOBE a30T- U rayioucoaepxkanux N, N — quaakui-amii-f3
METaKPUIOUIOKCUAITUIAMMOHUHN rajoreHu10B. OTMEUEHO, YTO CBOMCTBA
MOJIYYEHHBIX BHICOKOMOJIEKYJIIPHBIX COCTMHEHHUM OMPEAEIISIIOTCS BO B3aUMOCBSI3H C
0COOEHHOCTSIMU KHHETUYECKUX 3aKOHOMEPHOCTEH IMpoiiecca i MEXaHU3MOM
peakiuu. OTCrOa U BO3HHUKJIA HEOOXOAMMOCTh CHHTE3a U IPUMEHEHUS TaKUX
YETBEPTUYHBIX AMMOHHUEBBIX COJICH, KOTOPBIE JIaXKe TP MUHUMAJIbHBIX
KOHIIEHTpanusix odecrneurnBaiv Obl OETKOBBIM BOJIOKHAM TpeOyeMble XUMHUUECKHUE,
(U3UKO-MEXaHUYECKHUE U TEXHOJIOTHYECKUE CBOMCTRA.

N3ydyenne MexaHu3ma JACUCTBUS W POJM  CBOMCTB  YETBEPTUYHBIX
aMMOHUEBBIX COJIEM M UX PAaCTBOPOB OOJIETYWIIO pelieHue Borpoca 3pHEeKTUBHOTO
UX TpPUMEHEHUS s MoauduKanuu OEJIKOBBIX BOJIOKOH, YTO TO3BOJIHIIO
000CHOBaTh U pazpadoTaTh CIOCOOBI MOBKIMICHUS () (HEKTUBHOCTH CUHTE3UPYEMBIX



MOJIMYETBEPTUYHBIX aMMOHHMEBBIX COJIEH. YCTAaHOBIECHO, YTO  YETBEPTUYHbBIC
ammonueBbie ocHoBanusi KIIAB — HanOonee mHTEpECHBI U BeChbMa IEI000pPaA3HBI
JUTSI IPUMEHEHUS B Ka4eCTBE MOAM(PUKATOPOB OEITKOBBIX BOJIOKOH.

Ha ocHOBaHWHU BBIIEN3IIOKEHHOTO CHHTE3 MOJUYETBEPTUYHBIX AMMOHHUEBBIX
coiieii Ha 0aze a30T M TAJIOUJICOMAEPKAIINX COCIUHEHUH OTKPBIBAET IIMPOKUE
BO3MOXXHOCTM  JUISI TOJYYEHHS] Ha MX OCHOBE  BBICOKOMOJEKYJISIPHBIX
MOIU(MDUIUPYIOMNUX COSAMHEHUH C COOTBETCTBYIOIIMM XHUMHYECKUM COCTaBOM,
CTPOCHHEM MaKpOMOJIEKYJ, 3HAYEHUSIM MOJICKYJSIPHOW MACChI, a TAKXKE 3apaHee
3aJJaHHBIMUA CBOMCTBAMMU.
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B nwuccepranmonHoil paOoTe NpeCTaBICHBbI Pe3ylIbTaTbl KUHETUUYECKUX
HACCIJICNOBAaHNH CBOOOTHO-pATUKAIIBHOM MOJIMMEPHU3ALUU MOHOMEPHOU
YEeTBEPTUYHOW aMMOHHEBOW coiin Ha ocHoBe [ IMAMAQOD Ab B mnpucyrcrBum
WHUIMATOPA PAIUKATIbHON MOJMMEPHU3ALINU B CPEJIC OPTAHUYECKUX PACTBOPUTEIICH.
C uenpro oONpeneneHus: KUHETUYECKUX 3aKOHOMEPHOCTEH paauKalbHOU
nonmumepuzanun JIMAMAQOD Ab wuccienoBaHO BIUSHHUE Pa3IUYHBIX (DAKTOPOB:
KOHIIEHTpAalMM WHULMATOpa, MOHOMEPA, BIUSHUE TEMIIEPATypbl M PEAKIHOHHOMN
cpenbl Ha CKOPOCTh peakuuu. Mccnenys, B 4aCTHOCTH, BIUSIHUS TOJIIPHOCTU CPEIbI
HAa CKOPOCTh paJMKaIbHON TNOJMMEpU3alMU, OBbUIO YCTAaHOBJIEHO, 4YTO C
YBEIUYEHUEM AUDJICKTPUUECKOW KOHCTAHTHI CpEIbl YBEIUYUBAETCS CKOPOCTH
peakiuu, HanbOoJIbIIYI0 CKOPOCTh MOJMMEPHU3alMK 00€CTIEYMBAET BBHICOKOIIONISPHAS
cpena - fumetuindopmMamMuI.
[IpoBenenHbIie UccneA0BaHUS MTOKA3AJIM, YTO Ha MPOIECC CBOOOIHO paTuKaIbHOMI
MOJIMMEPU3ALIUU MOHOMEPHO ueTBepTuuHoi coiu [IMAMAQOD Ab Gosnbiioe
BJIMSIHUE OKA3bIBAIOT YCJIOBUS TPOBEACHUS PEAKILIMH, T.€. KOHUEHTPALUs HCXOAHBIX
KOMIIOHEHTOB, TeMIIEpaTypa, MOJSIPHOCTH CPEJIbI U ApyTrUe (PakTopshl.
CrpoeHue U cocTaB CUHTE3UPOBAHHBIX KaK MOHOMEPHOU U Tak MOJUMEPHON
COJIM TIOATBEPKIAEHBI aHAJIM30M 3JIEMEHTHOTO COCTaBa: yINIEpoAd, BOLOPOAA, a30Ta,
opoma. (Tabm. 1).

Tab6auna 1
JuieMeHTHBIN cocTaB MOHOMepHoii u [1C IMAMAOD Ab
HanmenoBan JIeMEHTHBIA COCTaB
W€ BeIIecTBa
BBIYHCIIEHO, % HalaeHo, %
C H N Br C H N Br

MonomepH 47,48 5,03 47,29 5,06 28,48
asi cCoyb

[TonmumepH 47,48 5,03 46,81 5,10 28,62
asi coJib




Ha ocHoBanuu npoBeICHHBIX KUHETUUECKUX UCCIEAOBAHUI MEXaHU3M
CBOOOTHO-PAIMKAILHOM MoIMMepu3aIi MonomepHoi comu JJIMAMAOD Ab
MO>KHO MPEACTaBUThH B HUKE NMPUBEIACHHEHN cXeme:

I. OOpa3zoBaHNe MTHULMUPYIOUIUX PAIUKAIIOB:

A
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II. Poct nenu:

A

OOpbIB  1EMM TPOUCXOIUT 32 CYET peaKkUud PEKOMOMHAIMU  PACTYIIUX
MaKpOpaIMKaJOB.

Ha ocHOBaHuM  pe3yJbTartoB  MCCIEIOBAaHUM  BJIEMEHTApPHOE  3BEHO
MOJIMMEPHOM YETBEPTUYHOM aAMMOHMEBOW COJIM, MONYy4YeHHOM Ha ocHoBe [IC
JIMAMAQOD Ab MOXHO MPECTaBUTh CIEIYIOMNUM 00pa3oMm:

A

Crpykrypsl MoHOMepHO# 1 [IC JIMAMAQOD Ab Obutn AOKa3aHbl ¢ TOMOIIBIO
meronoB K- u [IMP-cniekrpockonuu. B wactHoctn, MK-ciekTpbl oiay4eHHbIX
MOJTMMEPHBIX COJIe CHUMaNUCh Ha criekTpodoromerpe «Spekord - 7SUR» B
MHTepBale IIMH BoiH 500-4000 cM™'. JIiis 3ydeHHss MUKPOCTPYKTYPBI GEIKOBBIX
BOJIOKOH JI0 U TTOCJI€ UX MOJU(HUKAIIMU UCIIOJIb30BAH AIEKTPOHHO
MUKPOCKOIIMYECKUN METO/.

st MmomuuKayy - yaydiieHusl Ka4eCTBEHHBIX TMoKa3aTellield HaTypajbHOTO
OEJIKOBOTO BOJIOKHA ObUla TpUMEHEHa 00pabOoTKa KOMIIO3UIIMSIMU Ha OCHOBE
BOJIOPACTBOPUMBIX MMOJMMEPOB M MX IMOJIUYETBEPTHUUHBIX COJIEM MHOTOATOMHBIX
cnuptoB. Hano momnarark, 4TO KOMITIO3MIIMM BOJOPACTBOPUMBIX IOJIMUMEPOB U UX
cojielt OyayT CloCOOCTBOBaTh CHUKEHHIO CTEIIEHU MOBPEKIEHHOCTH MOBEPXHOCTH



BOJIOKOH, a TaK)K€ YBEJIIMUCHUIO CBSA3M MEKJy BOJOKHAMu. BerencrBue ynpouHeHus
MUKPOCTPYKTYPbl CHUKAETCS BOPCUCTOCTh KaK OT/IEIbHBIX BOJIOKOH, TAK U MPSIKU B
ueiaoM. Kpome Toro, MakpomoJsieKyibl BOJOPACTBOPUMBIX MOJMMEPOB U UX COJEH
KaKk TUIpOQUIbHBIE BEIIECTBA TOXXE CHOCOOCTBYIOT CTAOMIM3AIMU BIAXXHOCTH
BOJIOKHA.

B cBsa3u  BBINIEOTMEUEHHBIM, BO3HUKJIA HEOOXOAUMOCTh BCECTOPOHHOTO
U3y4eHUS (PUBUKO-XMMUYECKHX CBOMCTB BCEX KOMIIOHEHTOB, COCTABIISIFOIINX
KoMIo3uIuu. M3ydyeHue BIMSHUS TPUPOJLI U KOHIEHTPALMU BOJIOPACTBOPHUMOTO
MOJINMEPA U €ro COJIeH Mmoka3ao, YTO pacTBOPHI BCEX MOJ00paHHBIX
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BBICOKOMOJICKY/ISIPHBIX COCAMHCHUI B HE3HAYUTEILHOW CTCIICHU CMAuyHBaOT
OeskoBbIE BOJIOKHA (Tab. 2).

M3 monydeHHBIX MAaHHBIX TaKXe BHJJIHO, YTO IPH OTOM HaOIIOHAcTCs
3HAYUTENIbHOE YIIYYIIICHHEe MEXaHWYECKHX CBOMCTB OCIIKOBBIX BOJIOKOH, OCOOCHHO,
NpPOYHOCTH Ha pasphiB. [lpu 3ToM Hambonee >PGEKTHUBHBIMU SIBISIOTCS BOJIHBIC
pactBopsl [IC IMAMAOD AB.

['maBHOEe BHUMaHWE OBUIO YIEJEHO HCCIEIOBAHUIO IMAPAMETPOB OEITKOBBIX
BOJIOKOH TIOCJIe 00pabOTKHU MOJMMEPHON KOMIO3UIMEN, ToJlydyeHHOM Ha ocHoBe [IC
JAMAMAOQO?D AB. Beuit u3ydeHsl BA3KOCTh pacTBOpPa MOJMMEPHON KOMITO3UIIMH Ha
ocuose [1C IMAMAOD AB (V) u oOpeIBHOCTb OEIKOBBIX BOJIOKOH (VY,) TOCIE MX
06pabotku Ha ocHoBe [IC IMAMAOQOD AB, ruiieprHa U BOJIBI.

Tabnuna 2
3aBHCHMOCTD (PU3MKO-XUMHYECKUX CBOMCTB BOJTHBIX PACTBOPOB
KOMIIO3UIIMOHHBIX NMOJTUMEPOB M UX COJIel 0T KOHIEHTPAIUH

Konnenrparn Buemmnnii OTtHoCHu DIIEeKTPO CmaunBae IToromn
vs BUJI T. np M OCTh s1e
noJInMepa, pacTBopa BSI3KOCT | OBOJHOCT OeJIku 3a MOCTh
Kr/M° b, JU1/T b, 60 cek., % Oecnka,
10*Om™! Jachl
[TonmuaumeTHIaMUHOATUIIMETAKPUIIAT
0,5 OCJIBIN, 4,30 1,10 12,0 24
po3pavyH
1,5 S — 5,40 1,35 15 24
2,5 KeJITOBAT. 8,60 3,55 20 24
OKpacKH
5,0 15,50 7,30 20 >24
10,0 43,50 13,20 25 >24
[TonmuaumeTmn-amini - — METaKpUIOMIOKCUITUIIAMMOHUM OpOMUT




0,5 Oeblid, 1,10 1,41 40 15
MIPO3paYHbIN

1,5 1,30 1,75 50 20
2,5 1,43 2,13 70 >24
5,0 1,83 3,06 80 >24
10,0 3,10 5,10 100 >24

[TonmuanmMeTnIaMUHOATUIMETAKPHUIIAT MOHOMOAYKCYCHOM KUCIIOThI

0,5 OebIiA, 1,110 0,051 40 10
IPO3pavyHbI

1,5 # 1,215 0,060 60 15

2,5 1,321 0,069 90 20

5,0 1,321 0,095 100 >24

10,0 1,486 1,050 100 >24

Becbma oueBHIHBIM SBJISIETCS W TO, YTO B pe3yjbTare MoaudUKaIUu
CBOMCTB OEJIKOBBIX BOJIOKOH CYIIIECTBEHHO BUIOM3MEHSAIOTCS KaK MOJIEKYJsIpHas,
TaK ¥ HAJAMOJIEKYJISIPHAsI — CTPYKTYpbI. B CBsI3U € 3TUM IPOBOAWIIMNCH ITOBEPXHOCTH
YATPATOHKHUE CPE3BI 10 U MOCIE MOAUPHUKALIMN BOJIOKOH.

C nomoIp0 MaTeMaTHYeCKOTO METO/1A TIIaHUPOBAHUS HKCIIEPUMEHTA
COCTaBJIEHA MOJEIb 3aBUCUMOCTH «COCTAB-CBOMCTBOY» MOJIMMEPHON KOMIIO3ULIAN

41
[IC JAMAMAOD Ab, Ha OCHOBE KOTOpPOM ompeleiaeHa ONTHUMalbHas
KOHIICHTpAITUs KOMIIOHEHTOB VIS o0paboTku OEJIKOBBIX BOJIOKOH,

CIOCOOCTBYIOIIAS] CHUKEHUE UX OOPBIBHOCTH.

B Tpertnent naBe nuccepranun «McesienoBanne CTpyKTypbl 4 (PU3MKO
MeXaHMYeCKHUX CBOMCTB MOAU(UINPOBAHHBIX 0€JIKOBBIX BOJOKOH» ITOJIPOOHO
OMMCAaHBI PE3yIbTaThl IPOBEACHHBIX AIEKTPOHHO- MUKPOCKOITUYECKUX
uccienoBanuii Ha mpubdope mapku Tecna-242 E. YasrpaTtoHKue cpes3bl BOJOKOH
ObUIM MOJIyYEeHbI Ha YIbTpOMUKpoTOME YMT-2.

Puc.l m 2. mnpuBeneHsl 3JIEKTPOHHBbIE MHUKpOGOTOrpadUu HCXOIHBIX U

MOIU(PUITIPOBAHHBIX OCIKOBBIX BOJOKOH BOJOPACTBOPUMBIMH TOJUMEPHBIMU
kommo3unusamu Ha ocHose I1C IMAMAOD Ab.



A A

1 - ucxoonoe 6onokno; 2- nocie 1-ucxoonoe 6onoxno,; 2-nocue
00paboOmKU ¢ NOTUMEPHOT 00paAboOmMKU C NOTUMEPHOU KOMNO3UYUELL
komnosuyueti Ha ochoge I11C Ha ocnoge 11C IMAMAOD Ab Puc.2.
JIMAMAOD Ab JJIEKTPOHHO -

Puc. 1. DuekTponHo MHKPOCKONNYECKHEe CHUMKH PelIMK
MHMKPOCKONNYECKHE CHUMKH ¢ MOBEPXHOCTH HATYPAJIbHBIX
HATYPAJbHBIX 0€JIKOBBIX BOJIOKOH 0eJIKOBBIX BOJIOKOH

Ha mnoBepxnoctu (puc.2.) BUIHBI XapaKTepHbIC [JIsi OEJIIKOBBIX BOJIOKOH
CKJIQZIKW, PACIOJOKEHHbIE TIOJ YIIOM K ocu BojiokHa. [locrme o00paboTku
nosmMepHor kommnosunuerd Ha ocHose [1C [IMAMAQOOD AbB noBepXxHOCTb BOJIOKOH
CTaHOBUTCS O0JIee OJJHOPOAHOM, B 00IIEM OoJiee CIIaKeHHOM.

Ha ocHoBaHMM MUKPOCKONHUYECKUX HCCICIOBAHUN CJIEIYET OTMETUTh, YTO
HAJIM4YWE TIOJUMEPHOW KOMIO3WIIMM HAa OEJNKOBBIX BOJOKHAX, IO3BOJISET
VAYYIICHUIO TepepadaThiBAEMOCTH BOJIOKHA HW3-3a CIVIQ)KUBAHUS TOBEPXHOCTU U
COXpPaHEHMUsl MOBBIIICHHOMW BJAXHOCTM BOJIOKOH 34 CYET MCHOJIb30BAHUS
rupoUIbHBIX 100aBOK. MeTo0M cOpOILIMu TTapoB BObI, OBLIIN OICHEHBI
CTEIMEHU MOPUCTOCTH MUKPOCTPYKTYPbl 00PAOOTAHHBIX MOJUMEPHONU KOMIIO3UIIUEH
BOJIOKOH.  OmpeneneHbl  yaenbHash  MOBEPXHOCTb,  paguyc ©H  00BbEM
cyOMukpockonuueckux nop. Ha puc. 3. mpencrasieHsl JaHHbIE KaK UCXOJIHOTO, Tak
U 00pabOTaHHBIX OEJIKOBBIX BOJIOKOH C TMOJIMMEPHBIMU KOMIIO3UIIMOHHBIMU
pacTBOpPaMH.

A

1-ucxoaHOE BOJIOKHO
2-niociie 00pabOTKU KOMIIO3UIIUEH
Ha ocHoBe [IC IMAMAOD AB.



Puc. 3. CopOounsi napoB BoabI 0€JIKOBBIM BOJIOKHOM

U3 puc. 3 BUgHO, YTO N30TEpMa COPOIIUHU MapOB BOJIbI BOJIOKHOM UMEIOT S -
o0Opasnyto hopmy. YCTaHOBIEHO, YTO 3HAUCHHS COPOIIMHU MapOB BOJBI OEIKOBOTO
BOJIOKHA U3MEHSIIOTCS 1MOcie 00pabOTKU MOIUYETBEPTUUHOM COJIbto HAa ocHOBE [1C
JAMAMAO?D AB. 1o noarBepkaaeT U3MEHEHUS TIJIOTHOCTH YIIaKOBKU
CTPYKTYPHBIX 2JIEMEHTOB MTOBEPXHOCTH BOJIOKHA.

N Tak mnpm o0O0pabOTKE BOJOKOH BOJOPACTBOPUMBIMHM  TOJMMEpPAMH
MUKPOCTPYKTYPbl HX IOBEPXHOCTH BOJIOKOH YMPOUHSIOTCS, TaKXXE MPOUCXOIUT
YIUIOTHEHHE CTPYKTYPbl BOJIOKOH.

Nuaye roBopsi, MO)KHO OTMETUTb, YTO 0OpaOOTaHHOE HATypajbHOE OEIKOBOE
BOJIOKHO PacTBOpaMM MOJUMEPHON komno3unuu Ha ocHoBe [IC JIMAMAOD Ab
MO3BOJISIET YIAYUIIUTh UX CTPYKTYPHBIE CBOMCTBA.

MO’XKHO 3aKJIFOUUTh, YTO B HACTOSAIIEH paOOTe HAMU MPEAIPHUHSTA MOIBITKA
00001IeHUsI TaHHBIX [0 MEXAHO-XUMUYECKOM AECTPYKUMU HATypaJbHBIX BOJOKOH
HAa OCHOBE KEepaTWHA IIEPCTH U pa3paboTaHbl CIOCOOBI €€ YCTpaHEHHUS IyTeM
CO37IaHUsI  KOMIIO3UIIMOHHBIX  MaTepHaJIOB HAa OCHOBE  BOJOPACTBOPHUMBIX
NoJIMMEPHBIX cojied. Kak ObL10 MoKa3aHo BhIIIE, 4TO 00pabOoTKa OEIKOBBIX BOJIOKOH
pacTBOpaMu BOJOPACTBOPUMBIX IMOJMUMEPOB, UX COJIE, MHOTOAaTOMHBIX CIIUPTOB
CYILIECTBEHHO YIy4YIIAIOT (PU3UKO-XUMUYECKUX U MEXaHUYECKUX CBONCTB BOJIOKOH.
[Ipu sTOM, YyCTaHOBJIEHO, UTO 00Jie€ BBHICOKUMH MEXaHWYECKUMU CBOMCTBAMU
00J1a7a710 BOJIOKHO, B COCTAaB KOTOPOTO BBEJEH pacTBOp, coctosmuid u3 2,5% IIC
JAMAMAO?D AB 5,0 % mmunepuna u 92,5 % Bozpbl.

B kauecTBe BOIOpPacCTBOPUMOTO MOJUMEPa, B OCHOBHOM, ObLI BbiOpan [1C
JIMAMAO?D AD 1o cienyomum OpuurHaAM:

* IpHU1aeT OEITKOBOMY BOJIOKHY Hanbosiee BHICOKHE (DH3NKO-MEXaHHUCCKUE
CBOMCTBA,;

* JIETKO PacTBOPSIETCS B BOJIE.

Bri0op miuiieprHa Toke OCHOBaH Ha €ro JOCTYIMHOCTH, O€3BPEIHOCTH U
OTCYTCTBHUIO HETIPUSATHBIX 3aI1aX0B.

KommuiekcHbIe pe3ynbTaThl UCCIEI0BAHUMN (PU3UKO-MEXaHUYECKUX CBOMCTB
psKU U3 OEIKOBOTo BOJIOKHA, 00padoTanHoro pactBopom [1IC IMAMAOD Ab u
(baOpu4HbIM 3aMacIuBaTEeIeM IPeCTaBICHbI B TabIuUIE 3.

43

JlanHble TaONMWMIBI ITOKA3bIBAIOT, YTO y MPSHKA M3 OEITKOBOIO BOJIOKHA,

00pabOTaHHOTO  BOJAOPACTBOPUMOM  MOJMMEPHOM  KOMIIO3MIIMEH, HECKOJIBKO

BO3POCIIU JIMHEHHAS TJIOTHOCTh, Pa3phIBHOE YIIIMHEHUE W Pa3phIBHOW HArpy3Kke 1o
CPaBHEHHUIO C TIPsHKEH ¢ (paOpUUHBIM 3aMaCITMBATEIIEM.

Haubonee mneHHble AaHHBIC MOJMYYEHBI B Cilydae NMPUMEHEHHUS B KadeCTBE



BogopactBopumMoro mnonumepa JIMAMAOD Ab npu xoHueHrpamuu 2,5%,
muuepuHa — 5,0% oT mMacchl pacTBopa. YiIydlleHUE BCEX yKa3aHHBIX MOKazarenen
OETKOBOTO BOJIOKHA CBSI3AHO C YCTPAHEHUEM TIOBEPXHOCTHBIX TMOBPEKICHHIMA
BOJIOKOH.

N3 nmanHbix Tabn. 4 BuUgHO, YTO 0O0paboTKa TMPSHKA  PACTBOPAMH
BOJIOPACTBOPUMBIX TOJIMMEPOB CHOCOOCTBYET VYAYUILIEHHIO Ipollecca Bs3aHUS
TPUKOTaXKa: HAOMIOAACTCS CHIIKEHHE OOpPBIBHOCTH IpH BszaHuW OT 0,62 mT/Kr mo
0,5 mIT/KT, 9TO €CTECTBEHHO JAaeT BO3MOXKHOCTh CHUKEHUS Opaka (BeIpe3a) oT 8,8%
1o 6,7% -6,1. Cnenyer oTMETUTh, YTO HaMOOJIEe ONTUMAILHBIM SIBJIIETCA PACTBOP
Ha ocHOoBe [IC IMAMAQOD Ab mnpu ero koHuentpauuu 2,5%. B atom ciyuae
HAOIOMAaeTCsl CHUKEHHE OOPBIBHOCTH M3-3a HATMYMS HETPONPSIICHHBIX yYaCTKOB B
nBa paza (ot 0,20 mo 0,10). [To-BuguMOMY, MaKpOMOJIEKYJIbI BOJOPACTBOPUMOTO
NoJIUMEpa, a TakKe MX BTOPUYHBIE OOpa3oBaHMsI B3aUMOJICUCTBYIOT C JTHUMHU
y4acCTKaMH MPSKUA U YACTUYHO YCTPAHAIOT MOBPEKICHUS €€ 1e(PEKTHBIX YUACTKOB.

Tab6uuna 3
Bansinue komnozunuu [1C IMAMAQOD AbB Ha cBoiicTBa NPSIZKU

[Tokazarenb C pabpuunbim C pactBOpoM
3aMacCJInBaTEIIEM IC
JIMAMAOD
Ab
dakTHUeCKas TMHEIHAs MI0THOCTD, T, 29,3 30,0
Koaddunment Bapuaruu mo 2,48 2,03
JIMHEHHON IIIOTHOCTH, %
BnaxsaocTh, % :HOMHHAIbHAS 17,48 17,60
(dakTryeckas 10,9 12,8
@dakTuyeckas pa3pblBHas Harpys3ka 180,4 194,1

npu BiaxHoctu 10,0%

Koapdpunuent Bapuanuu mno 17,2 14,0
pa3pbIBHOM Harpyske, %

OtHOCuTENbHAS pa3pblBHAS HAarpy3Ka 6,0 6,40
npu BraxHoct 10,0%

Pa3psiBHOE ynyimHenue, % 8,9 9,3

Uucno kpydeHuid Ha 1 M 480 498

Koaddurment kpytru 26,08 26,87
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Taoauna 4



Biusinue cocTaBa pacTBOpa Ha MPOXOAUMOCTD 0€JIKOBOM MPSI2KU MPH

BA3AHUU
[Tomumep u ero OOpBIBBI 110 MPUYUHAM, IIT/KT Bripes
KOHIIeHTpaIwus, % (bpak),
oO0TIHiA nojoM | Hemp | yromme | apyrue o
Ka WII om H. UIU | TPUYUH
psan. | yTOHIIEH BI
KonTponbHas 0,62 0,10 0,20 0,15 0,17 8,8
obpaborana
napaguHIPOBAHUEM
[1C IMAMAOD 0,54 0,10 0,15 0,14 0,15 7,2
Ab 1,5 0,50 0,10 0,10 0,12 0,18 6,1
2,5
I[1C IMAMAOD 0,56 0,11 0,14 0,12 0,19 7,3
1,0 0,58 0,13 0,16 0,15 0,14 7,5
1,5

HaGmionaercs ynyunienue (pu3nKo-MeXaHUUE€CKUX CBOMCTB U, 0COOCHHO,
1MW TPUKOTAXXHOTO nojiotHa. Ha puc. 4
A4E€CKHE KPUBBIE BOJIOKOH JI0 U TIOCIIE

A

Puc. 4. Tepmoxumuueckue
KpuBbIe HcxoaHoro (1) u
00padoTaHHOT0 PACTBOPOM
IHC IMAMAO?D AB (2)

0€JIKOBOT'0 BOJIOKHA

[TonoxurenbHbIe 3HAYEHUS YIUTMHEHUS (nedopmartum) Ha
TEPMOMEXAHUUYECKUX KPHUBBIX BO3pAaCTAOT OY€Hb MEMIEHHO 10 453-463 K, 3arem
CIEAYEeT BTOPOW PEIAKCALIMOHHBIA MEPEXOJl, KOTOPBIM BBIPAXKAECTCA PE3KUM
YBEJIMUCHUEM YJIMHEHUsI BOJIOKHA. Takoil MemIeHHbIH pocT medopmaruu a0 463
K, no-suauMomy, CBSi3aH C HaJIMYHUEM B BOJIOKHE MAaKpOMOJEKYI M MX BTOPHYHBIX
o0pa3oBaHUN PpA3NUYHON CTENEHH YCTOWYMBOCTH, UYTO CBSI3aHO C HAJIUYUEM
pa3IMYHOrO poJa HANPSHKEHHBIX YYACTKOB B  CTPYKTYpe BOJOKHA. OITO
NOATBEPKIaeTCs U (POPMOM U30METPUUYECKOTO HArpeBa.



W3 puc. 5. BUIHO, 9YTO KPUBBIC HMECIOT JIBA MAKCUMYyMa, OTPaKAOIIIHE
ye OEJIKOBOTO BOJIOKHA.

45

Puc.5. Kpusbie
U30MeTPUYECKOr0 HATPeBa
ucxoaHoro (1) u
00paboTAHHOT0 PACTBOPOM
IHC IMAMAO?3 AB (2)
0eJIKOBOI0 BOJIOKHA

Eciu nepsoii u3 Hux (no 348 K) oObsicHsieTcs mepecTpoilkod CUCTEMBI
MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBUSL M3-3a YJAJICHHUS] MOJIEKYJ BOJbBI, TO BTOPOH
MakcuMyMm (458-463 K), BepoATHO, BO3HUKAET B pe3yJibTare pejakCalluOHHBIX
SABJICHUW, CBSI3aHHBIX C IEPECTPOMKOM HANPSIKEHHBIX YYAaCTKOB MaKpPOMOJEKYI
KepaThHa M WX BTOPUYHBIX 00pa3oBaHmii B 0ojiee yCTOWYMBOE M PAaBHOBECHOE
coctosiHue. Ha TepmomexaHnyeckuit KpuBoil oOpaser; O€JIKOBOrO BOJIOKHA C
pacteopom [IC JIMAMAOD Ab Takxke UMEIOTCS OTpHUIlAaTEeNIbHbIE 00JacTh
nedopmanuu (273-393 K), MakcuMyM KOTOpOW MPUXOAMUTCS HA 0OJee BBICOKYIO
TEMITEpaTypHYIO 00JIaCTh, YeM Y UCXOTHOTO OCIIKOBOTO BOJIOKHA.

CrnenoBarenbHO, 00paOOTaHHOE BOAHBIMM PACTBOpPAMH IOJIUMEPOB Oolee
rUAPOPUIBHO, U yAAJIEHUE MOJIEKY BOJBI U3 €ro MOp NPOUCXOIUT MEIJICHHEE, YeEM
Yy UCXOJTHOM IIEPCTH.

JanpHelimee yBenuueHwe temmeparypsl g0 453 K He cmocoOcTByeT
M3MEHEHHUIO CTPYKTYpHI 00pasiia, 4To, MO-BUIUMOMY, CBSI3aHO C BO3HHKIIIEM OoJiee
YCTOMYMBOM  HAIAMOJEKYJISIPHOW CTPYKTYpOM W  pPaBHOBECHBIM COCTOSIHUEM
pPacHoIOKEHUI MaKpOMOJIEKYJl KEpaTUHA U UX BTOPUYHBIX oOpa3zoBaHuil. [loatomy
pe3koe yBenuueHue aedopmanud HaOmomgaeTcs Tonbko mpu 453-463 K
(aHAMOTMYHO  HMCXOJHOMY  00pasily), Korga  JHEpPrusi  B3aUMOJICUCTBUS
MEXMOJIEKYJISIPHBIX BOJOPOJIHBIX CBA3€H pacciabieHO M BOJIOKHO IMPOSIBIISET
CIIOCOOHOCTH K BA3KOMY TEUEHHUIO.

Ha kpHBBIX U30METPUUECKOrO HarpeBa OeJKOBOro BosiokHa ¢ pactBopoM [1C
JIMAMAOD Ab  nHaOmomaeTrcs  OIMH  MakCUMyM,  COOTBETCTBYHOLIUMN
TeMIiepatypHoii obiactu Oosiee HU3KOH, yeMm y ucxomHoro BosiokHa (403 K). Oto
YKa3bIBa€T Ha TO, YTO MEPECTPOilKa B CTPYKTYpPE BOJIOKHA, COMPOBOKIAIOLIASICS C
NEPEXOA0M MAKPOMOJIEKYJl KepaThHa W UX HaJIMOJIEKYJIApHBIX 00pa3oBaHUM,
TpeOyeT MEHbIIIE SHEPTeTHUECKUX YCUIHMA, YeM Y UCXOHOTO OEJIKOBOTO BOJIOKHA.



Takum 00pa3zoM, MOXKHO 3aKJIIOYUTh, YTO MOAUDHUIIMPOBAHHOE HATYypPaTIbHOE
OEJIKOBOE BOJIOKHO pacTBOpaMU MOJUMEPHBIX KoMmmo3uluii Ha ocHoBe [IC
JIMAMAQOD Ab 1no3BojisieT ylIy4dlIuTh UX CTPYKTYpHbIE CBOMCTBA. YCTaHOBJIEHO,
YTO MOJIMMEpHAsi COJIb 00pa3yeT ¢ KepaTUHOM HaTypaJbHOTO OEJIKOBOTO BOJIOKHA
BOJIOPOJIHBIE U KOOPIUHAIIMOHHBIE CBSI3U. DIIEKTPOHHO-MUKPOCKOITUYECKUMU,
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COpOLIMOHHBIMU HCCIEAOBAaHUSMHU OCITKOBBIX BOJIOKOH ITPU MOIU(DUITUPOBAHUHT
BOJIOKOH KoMno3unusiMu Ha ocHoBe [IC JIMAMAQOD Ab u muuepuHa, moka3aHo
CINIA)KMBAHUS TOBEPXHOCTHU CJIOEB BOJIOKOH M YIJIOTHEHUSI KX MUKPOCTPYKTYPBI.
Hrak, cTpykTypa 6€I1KOBOTO BOJIOKHA CTAaHOBUTCS 00Jiee paBHOBECHOM, MEHEE
HaNPsHKEHHOM U 0oJiee yCTOMYHUBOM.

B uyerBeproi mmaBe jgucceprauuu «XUMHYecKas ~ MoaM(puKanus
HATYPaJIbHOIO LIeJIKa OKHMCJIMTEJbHO-BOCCTAHOBUTEIbHBIM
HHUIMUPOBAHMEM» TIpUBeJcHA MHPOpMAIHMS 00 MCCICIOBAHUAX, HAIPABICHHBIX
Ha COBEPIIECHCTBOBAHHME IMOATOTOBKH HATYPaJIbHBIX OCJIKOBBIX HUTEH K TKAu€CTRBY.
[TockOMbKYy XOpOILIO M3BECTHO, YTO MPUYUMHON BBICOKOM HEPaBHOMEPHOCTH
HATSDKEHUST ¥ OOpPBIBHOCTH  HATypallbHBIX  OCNKOBBIX HHUTEH IO  BCEM
TEXHOJIOTUYECKUM MEPEXOJaM SBISIETCS BBICOKAasE HEPOBHOTA IMIEJIKA-ChIpLA 10
JMHEWHOM TJIOTHOCTH U HECOBEPIIIEHCTBO TEXHOJIOTHYECKOTO 000PYI0BAHMUSI.

Pe3ynwrarel ucciaenoBanuii 1eOpMaMOHHBIX KPUBBIX JIJIS PA3HBIX 110
CTPYKTYp€ BOJIOKOH IPUBEACHBI HAa puc. 6. 3 prucyHka 6 BUIHO, 4TO

[ypajabHOTO WIENKA C CEpULIMHOM -5,5%, a

1 — dubpowun; 2 — hpubpouH ¢
CEPUIITHOM.

A Puc. 6. Jlepopmanuonnble

KPHUBbI€ BOJIOKOH IIICJIKA.

N3 atoro ciemyer, 4TO BOJOKHA C CEPHULIMHOM XECTYE, XOTS pa3pbIBHOE
HanpsDKeHUe JJI TOrO M JAPYroro OKa3bIBarOTCs OJIM3KUMU. DTO 3HAYUT, YTO B
BOJIOKHAX C CEpUIIMHOM, KOTOPBIA 3aHMMaeT 3aMETHYIO JOJI0 IOINEPEYHOro
CEUEeHUsS] HUTHU, MNPOUCXOAUT pacHpeleleHHe Harpy3Kd MEXIy CEpULIMHOM U
(¢uOponHOM, B pe3yiabTare KOTOPOIO M JOCTHraeTcs pa3pblBHAs MPOYHOCTH
BOJIOKOH HaTypajibHOTO 1énka 5,5%, nim ~11%.

Htak, nenecooOpa3sHOCTh NMPHUAAHUS HATYpaJbHBIM BOJOKHAM YIYYIIEHHBIX
(U3HKO-MEXaHUYECKUX U CNEeHM(PUUECKUX CBOMCTB, OCOOCHHO HJisi HATypaJbHOTO



IeJIKa, MCIOJIB3yeMOro JIJIsi TPOU3BOICTBA MEAMIIMHCKUX HUTEH, OaKTEPUIIUTHBIX
TKaHEH, a TAKXKE CIICUAIbHO OKPAIIEHHBIX TKAHEH «XaH-aTJIaca» U BECbMa BaKHO.
Otcrona u OoJblllasg 3HAYUMOCTb HCIIOJIB30BAaHUS IPOIECCOB  MOAUUKAIIUN U
3¢ (HEeKTUBHOM TEXHOJIOTUHU NepepadOTKU BOJIOKOH IIENKa, a TaKXKe IIEPCTH.

Kaxk 6110 0TMEUEHO BBIIIIE, OOJIBIINE BO3MOXKHOCTH B MOJIU(DUKAITAN
CBOMCTB III€JIKAa OTKPBIBACT, IPUBUBOYHAS COMOIMMEPH3AIINs BOJIOPACTBOPUMBIX
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MOJINMEPOB, & UMEHHO, MTOJINYETBEPTUYHBIX aMMOHHEBBIX COJIEH - yHUKaJIbHOTO BM
KITAB coemunenus, To ectb MOMKAMW no3BoiistioT 00JIbIIHE BO3MOKHOCTH.
3HauuTeNbHOE coliepKaHue (PYHKIIMOHAIbHO-aKTUBHBIX IPYIIN OEIKOBBIX BOJIOKOH,
CIOCOOHBIX c031aBaTh A(H(HEKTUBHBIC OKUCITUTEIIBHO BOCCTAHOBUTEIIBHBIE CUCTEMBI,
CIOCOOCTBYET MPOBEJICHUIO IPUBUBOYHON COIOJIMMEPU3ALNU ITPH OTHOCUTEIIBHO
HEBBICOKMX TeMIieparypax. s pa3paboTKu TEXHOIOTUYECKH MPUEMIIEMOTO
MeTOJla CUHTE3a U ObUIH pa3paboTaHbl OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
cuctembl KMOMKAU-niepcynbdar marpust (ITH)».

B kauectBe oOpa3slia HMCMOIB30BaH LIEIK-CHIPEl], OTBAPEHHBIN B TeueHue 20
MUHYT [pU TEMIEpaType KUIIeHHs pacTBopa, coaepxkamero 0,08% Na,CO; u
0,04% wmba 1pu momyiae BaHHbl  1:50, MHOTNOKpaTHOro  IMPOMBITHIN
JUCTWIMPOBAHHOM BOJOM M BBICYLIEHHBIM [0 IIOCTOSHHOM Macchl. Ilponecc
npuBuBKM nposoauan npu 303-323 K B Teuenue 2 4, npu 3HaueHuu pH 4,0-4,5
(puc. 7). IlomydeHHble 00pa3libl MOTPYKAJIM B 3apaHEe TEPMOCTATUPOBAHHBIN

1-323 K (6e3 11H); 2-303K;
3-313K (mpucyrctBuu [1H)
Puc. 7. 3aBUCHMOCTL BBIX0/1a
NMPUBHUTOIO COMOJIUMEPA OT
NMPOAOJLKUTETbHOCTH

A peaknuy npH Temieparype.

Crnenyer OTMETUTb, YTO HCHOJB30BAHHAS TEXHOJOTUS OOpabOTKH IIenKa
peareHTaMu CHocoOCTBYET OOpa30BaHMIO PAJUKAIOB, WHULUPYIOIIUX HPUBUTYIO
conommmepmzaunn MOMKAWM Ha  DNOBEpXHOCTH  IIENKOBOM  HUTH. B
KOMIUIEKCOOOPa30BaHUU MOTYT y4acTBOBaTh M JIpyrue (yHKLIHOHAJIbHBIE PYIIIbI.
B Tom wumcne azor nentuaHoi cBa3u (puc. 8). [lpuBuTas conommmepuzanus
MOMKAUN k HarypanmbHOMYy WIENKYy-chipiy B mnpucyrctsuu IIH mnposenena B



BOJHOM pacTBOpE MOHOMepa Ipu temneparypax 303-323K.

WUrak, BhoepBble TNOKa3aHa  BO3MOXXHOCTb  NPOTEKaHUS  MPUBUTOU
conmonmumepuzami MOMKAMUW ¢ HaTypasJibHBIM MIEJNKOM 32 CYET OO0pa3oBaHMS
OMHAPHBIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX WHUIMUPYIOIIUX CHCTEM MEX]Y
amuHorpynmoil ¢uobpounna u IIH mnpu HeBbicokux Temmneparypax. Jlanee,
YCTaHOBJIEHO, YTO KOHLIEHTPALlMsi MOHOMEPOB, TEMIIEpaTypa U MPOAOIKUTEIBHOCTh
peakuuu BIUAIOT Ha creneHb npuBuBku MOMKAU k
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HaTypaJIbHOMY IIEJIKY-CBIPILY B BOIHOMU cpene. Ha puc. 8 nmpeacraBieHbl
178

1-0,125%; 2-0,25%;
3-0,5%:; 4-1,0%.
Puc. 8. 3aBucumoctnb
KOJIMYeCTBA, IPUBUTOIO
A MAMKAHM ot
NMPOAOIKHTETbHOCTH

peaKn Uy B MPUCYTCTBHH
ITH

OTBapeHHBIN MIEIK-ChIpel] MoMeIaii B Koja0y ¢ pactBopom MOMKAU u
[TH u nepememinBaiy Mpy HarpeBaHUU B T€UEHUE onpeieieHHoro Bpemenu. [locne
OKOHYAHMS  PEAKIUU  IIENK-ChIpell BBIHUMAJIM M3  KOJOBI, IPOMBIBAJIH
JTUCTUJUTMPOBAHHONW BOJIOM M BBICYIIMBAJIM JO MOCTOSSHHONW MacChl MPU KOMHATHOM
TeMIeparype.

CrereHb TPUBUBKU ONPEIEISUIM IO pPa3HUIIE MacChl IIEIKa-ChIpia 10 U

MOCJIE PEaklMd W TO COACP’KAaHWIO a30Ta, BRIUYMCICHHOMY MO0 MeTomy Kembaens
(Tabm. 5).

Tadauua 5
Biausinue ycoBuid peakiiuu Ha creneHb NpuBUBKH MOMKAMU Kk mejky
[TpogomxuTenbHOC Macca menka-coipia IIpusec, %
Th PEaAKIUU 1ocjie peakiuu, r
1 0,2035/0,2024 1,75/1,2
2 0,2151/0,2044 7,35/2,4
3 0,2201 /70,2050 10,00/2,5

Mpumeuanus: 1) B yucnurene — npu remneparype 323K, B 3namenaresne — 313K.



2) macca menka-ceipra a0 peakuuu — 0,2000 r

Takum o00Opa3oM, HamMu BIEpPBbIE IMOKa3aHa BO3MOXXHOCTb IPUBUTON
cononmmmepmzauun  MOMKAWM ¢  HarypadbHbIM IIEIKOM-CBIPIIOM 34 CYET
00pa3zoBaHusi OMHAPHBIX HHULIMUPYIOIIMUX CUCTEM MEXKy aMUHOTPYIIION cepulirHa
v [TH npu HEBBICOKMX TeMmeparypax.

Ha puc. 9: npencrapieHbl SKCIIEpUMEHTAIbHBIE JAHHBIE TIO COPOUPYIOIIEH
CIOCOOHOCTH MPUBUTOTO COIOIMMEPA IIEJIKA MPU KPAIICHUE Pa3IMYHbIMU
KPAaCUTEISIMHU.

Haunyummii pesynsrar moiaydeH s npsMoro 3esieHoro KX v mpsiMoro
po3oBoro cBeronpounoro C. XapakTepHO, 4TO TPH OKpacKe OOBIYHOTO IIENKa
po30BBIM cBeTONPOUHbIM C ObUIM TOJyYeHbl OYEHb CBETIIbIE TOHA, a IIPHU OKpacCKe
MPUBUTHIX MOIUDUIIMPOBAHHBIX 00pa3oB-odeHb sipkue. OrcyrcrBue rpynn -NH,
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y mpsmoro skentoro K 200 pe3ko yMeHbIIaeT KOJIWYECTBO COPOMPOBAHHOTO
Kkpacutens. Hanuuune pa3zHO0Opa3HbIX KOMIUIEKCOOOpA3yHOUIUMX TPYII Y MPSMOIo
3esieHoro KX moBbIlIaeT KOJIMYECTBO COPOMPOBAHHOTO KPACUTEIISL.

A A

Puc. 9.1. 3aBucumMocTb KOJIHYECTBA Puc. 9.2. 3apucumoctnb
COpOMpPYyeMOro KpacureJis Ha KOJIMYeCTBa COPOUPYEMOro Kpa
00b14HoiI (1) 1 MoauUUIMPOBAH HOE cUTeJIA HA 00bIYHbIN (1) 1

(2) meJak oT KOJIMYECTBA MOAU(PUIIUPOBAHHBIHN (2) HIEJK OT
npusutoro MOMKAMN: npsmoit KOJINYeCTBA IPUBUTOIO

kearbii K. MDOMKAMU: 3eaensnli KX.



A A

Puc. 9.3. 3aBucumoctnb Puc. 9.4. 3aBucUMOCTH KOJIUYECT
KOJIN4eCTBAa COPOUPYEMOro Kpa Ba COPOMPYEMOIr0 KPacUTeJIsl HA
cuTe A HA 00bIYHbIH (1) 1 00b1uHbIi (1) 1 MoTuUIUPOBaH
MOAM(PUIIUPOBAHHBIN (2) HIEJK OT HbIA (2) mIeJK 0T KOJIM41eCTBA
KOJIMYECTBA PUBUTOIO npuBuToro MOMKAMN: akTtus
MOMKAMN: po3ossiii C. HBIH 5KeJIThIU.

JInsi yCTaHOBJIEHHS ONTUMAJIBHBIX MapaMeTpoOB MpoIecca KpalleHus u
YCTOWYMBOTO  3aKpeIJICHUS KpacutTedss oOpamieHo Obulo  BHUMaHHE Ha
KOHIIEHTpAlUMU KpacuTesasl W 3aKpernuTesis, TEMIIepaTypy U HpOAOTIKUTEIbHOCTH
3aKpeIUICHUs] Ha KOBAJICHTHYIO (DUKCAIMI0 aKTUBHBIX Kpacutened. KomamdecTBo
KpacuTesl Ha BOJIOKHE YCTAHABJIMBAIU IyTEM KOJOPUMETPUPOBAHUS PAaCTBOPOB
OKpAIlIEeHHBIX O00pa3loB B KOHIICHTPUPOBAHHOW CcepHOU Kuciore. OObEKTOM
UCCIIeIOBaHUI ObUT aKTUBHBIE KPACUTEH.
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[TonyuyeHHbIE SKCIIEPUMEHTANIbHBIEC JAHHBIE TOKa3aHbl HA pucyHkax 10-13.

A



A

Puc. 10. 3apucumocts pukcanuu npenaparoB MOMKAMU (1) u ALY (2)
cutero 4 CIII ot koHeHTpanuu B HA CTeNeHb (PUKCAIUN AKTUBHOIO
KPaCcWIbHOW BaHHe cuHero 4 CIII na BosioOKHe
Puc.11. Bausinne KOHIEHTPALMHA

A A

Puc. 12.3aBucHMMOCTB CTENIEHU Puc. 13. 3aBucuMoCTh CTENEHN
(pukcanuu akTUBHOIO cHHero 4 ¢puxcanuu aktuBHoro cunero 4 CIII
CII ot Temnepatypsbl 00padoTKH OT BpeMeHH 3aKpenjeHus
MOMKAH MOMKAU

MakcuManpHOM (uUKcanu KpacuTens Mpu  ucnoiab3oBanuu MOMKAU
JOCTUTAIOT TPU 3HAYUTEIIbHO MEHbIIEH KoHueHTpauuu (puc. 11), wem JIIV.
OnTumanbHbiM  KomudectBoM s JLIY MoxHO cumtate 60-100 r/mm’, mms
MOMKAMH - 2-3 1.

CopO1roHHBIE TOKa3aTeid 00pa3IOB IIEJIKOBOTO BOJOKHA, OKPAIIEHHBIX
AKTUBHBIMU KpaCHUTEIIAMH, MO (DUITMPOBAHHBIE MOJINYETBEPTUYHBIMU
amMoHuBeBbIMU coyisiMu 110 ['OCT 9733-61 npuBenenst B Tabm. 6. [lomyueHHbie
JAHHBIE TOKa3bIBAIOT, UTO (UKcanus BCEX HUCCIAEAOBAHHBIX Kpacurtenen
yBenuuBaercs Ha 20-70 %.
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Tabmuua 6
Bausinue o0padorkn npenaparom MOMKAMUN Ha pukcanmnio akTMBHBIX
KpacureJiel, I/Kr BOJIOKHA

Kpacurenb He O6paboranx
00pabOTaHHBIX BIX

MOMKAU MOMKAU
AKTHUBHBIN sipKO-KpacHbIil 5 CX 13,0 16,5
AxtuBHBIN cuani 4 CIII 32,5 82,0
AXTHUBHBIN 3e1eHbIA 50K 13,5 45,5
[Tpormon cunmit [1;R 9,0 40,0
Ocra3un cunuiit HBP 12,0 25,0
AKTHBHBIN TOITyOO0# 53111 11,2 29,0
[{ubakpon anbrit R 8,0 30,0

[TokazaTenu ke MPOYHOCTU OKPACOK 00Pa3IOB MPUBEIACHBI B TA0. 7.
Taoauuna 7
XapakTepuCTHKA MPOYHOCTH OKPACOK (0aJ1J1) aKTUBHBIX KpacuTeJ el

HA HATYPAJbHOM IIeJIKe

Kpacurens He o6paboTanubix O6paboTaHHbBIX

MOMKAU MOMKAU

K MBLTY K TIOTY K MBUTYy | K MOTY

AKTHUBHBIN sipKo-KpacHbiil 5 CX | 3-4/3 2,5-3/3 4,5-5/5 | 4,5-5/5
AxtuBHbIM cunuii 4 CIII 4/3 3/3 4-5/5 5/5

AXKTUBHBIH 3e1eHbIi 50K 4/3 3/3 5/5 4,5-5/5

[Ipormon cunmit [1;R 3-4/3 2,5-3/3 4,5-5/5 4,5-5/5

Ocra3ud cunuit HBP 3/3 3/3 5/4 5/4,5-5
AxTuBHBIN TOyOO0# 53 11 4/3 2,5-3/3 5/5 5/4




[ub6akpon ambrit R 3-4/3 3/3 5/4 4,5-5/3

Taxum oOpazom, 0OHApYKEHA BO3MOKHOCTH TOTYUYEHUS (PU3HKO
MEXaHUYECKH MPOYHBIX TKAHEW U3 HATYPaJIbHOTO LIEJIKA PU UCIIOIb30BaHUU
AKTUBHBIX KpACUTEJICH 110 METOIYy «KOCa-0ysK».

VYcTaHOBNIEH peXUM KpalleHWusT M 3aKperuieHus OeJIKOBBIX OCHOB JUIS
aBpOBBIX TKaHEN W3 HarypaibHOro menka. CocraB KpacWJIbHOW BaHHBI (r/em’):
Kpacutenp-4-5, mnoBapeHHas  conb-10, 30%-Hasg  ykcycHas ~ Kuciaora W
KaJIbIIMHUPOBaHHasA coja-1. Bpems kpaienus - 1 muH, npu temneparype 363-
368K. 3axpemnenne: MOMKAMU -2-3 r/cm’® B TeueHnn 10 MUH, IpH TeMIIepaType
363-368K. IIpombiBKa: cymbhoHOI-2 T/cM’ B TeueHnH 20 MHH, TIPH TeMIepaType
353-363 K, B nociienyemnieM B TEIJION U XOJI0IHOM BOJIE.

MO’KHO 3aKJIIO4MTh, YTO MPUBUBKA K HIENKY-ChIpLy 3BeHbeB MOMKAN
OTKpPBIBACT OOJBIINE BO3MOXKHOCTH JIJIsl YAYUIIICHHUS] HAKPAITUBAEMOCTH BOJIOKOH
1IeJIKa, PaCIIUPEHUs UHTEPBAJIa OKPACKU IIMPOKO MIPUMEHSEMbIX KpacUTeNIeH, 4To
0COOEHHO Ba)KHO JIJIsl yBEJIMUEHUSI aCCOPTUMEHTA aBPOBBIX TKaHEH JJIst
MIPOU3BOJICTBA HAIMOHAIBHOM 071K 1bl, 0COOCHHO, B LleHTpaibHO — a3UaTCKuX
peciyOnuKax.
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B naroit miasel qucceprannu «lIpakTuyeckue 1 IKOHOMUYECKHE ACHEKThI
Pa3pa0oTaHHbLIX KOMIIO3MIMIA M MX HCIOJIb30BAaHHE NpH  MoOIAMGUKALMHU
0€JIKOBBIX BOJIOKOH M NPSIKM» OCBEIIEHA TEXHOJOTMYECKas CXeMa IOJIy4YECHHMs
nosmMepHor komnosuuuu Ha ocHoBe [IC JIMAMAOD Ab B coueraHuu cC

TJTUIICPUH KHOJIOTU U
MOTU (UK MEPHBIMU
KOMIIO3HUL

1 A

U3MEPUTENH;
II- peakrop;
III- émKOCTh

cHenuaabHOro

00BEMa.



Puc.14. Texnosornyeckasi cxema NpUroTOBJIeHHs BOAOPACTBOPUMbIX
MOJIUMEPHBIX KOMIO3UIUI 1151 MOAU(pUKAIUU 0eJIKOBBIX BOJIOKOH. Co3/1aHa
TEXHOJIOTHYECKAsI CX€Ma Ha OCHOBE PELENTYPbl B COOTBETCTBUU C ONTHUMAIbHBIM
coctraBom [1C IMAMAOD Ab, muiiepyHa U NPUroTOBJICHUST TTOJIMMEPHOM
KOMIIO3UIIMU B MIPUCYTCTBUH BOJIbI 1 €70 KOMIIOHEHTaMH (IIOJIMMEpPHAst COJib,
[JIUMLEPUH, BOJIa), YTO 3/I€Ch KOMIIOHEHTHI KOMITO311U Yepe3 uzMepurens (1)
nepexoaut B éMkocTh nepemeniuBanus (1) u nepememuBaercs B Teuenuu 30-80
MUHYT B KOMHaTHOM TeMIIEpaType, 3aTe€M I'OTOBAsI HOJUMEPHAss KOMIIO3ULIUS
nepeaaéres B criennaibHblil éMKoCTh (I1I) myTem onprickuBanus AJis
MOIU(UKALIMKI HATYPaJIbHOTO BOJIOKHA.

Taxke pa3paboTaH TEXHOJOTMUECKHH peryiaMeHT Ha MOJTY4YEHHS IIEeTKOBBIX
BOJIOKOH Ha OCHOBAHUM pE3YJbTaTOB HAYYHO-NPAKTHUUECKUX HCCIEAOBAHUMN 10
MOIU(PUKAIIMK OSITKOBBIX BOJIOKOH KOMITO3HUITUSIMUA BOAOPACTBOPUMBIX TOJTHUMEPAMU
Ha ocHoBannu BM KIIAB.

B nocnenHell miaBe NMpOBENEHHBIE HAYYHO-UCCIIENOBATEIBCKUE PE3YJIBTATHI
obutn anpooupoBanbl B OO0 «Xopazm runamiiapu» 1 OO0 «Hypnu tonr silky,
TEXHOJIOTMYECKUN pPErIaMeHT Ipoliecca MoaupUKaIMK OETKOBOTO M IIEPCTSIHOTO
BOJIOKHA CBEIEHUS O TEXHUUECKUX YCIIOBUM, a TAKXKE PE3YyJIbTAThl TEXHUKO
ASKOHOMMYECKHX PACUETOB 3aHYUMOCTh IEPCIEKTUBHOTO MPOEKTA.

3AKVIIOYEHUE

[Tpu BBHITIOJIHCHUH JUCCePTAIMOHHOMN paboThI o CO3/IaHHIO
BOJIOPACTBOPUMBIX TMOJIUMEpPHBIX KoMmo3uiuii Ha ocHoBe IIC IMAMAOD Ab B
COYETAaHMM C TJIMIEPUHOM ¢ OCHOBHBIMHU HAyYHBIMH U TMPAKTUYCCKUMU
pe3yibTaTaMd MO TMPUMEHEHUI0O WX B MOAU(UKAIMU MIEPCTSIHOTO BOJIOKHA,
SBIISIEOTCSL:
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1. BHecEéH ompeneneHHbI BKJIAJ B pa3pabOTKy HAyYHOTO OOOCHOBAaHHUSA IO
CO3[IJaHUI0  BOJOPACTBOPHUMBIX IMOJUMEPHBIX KoMIo3uuuid Ha ocHoBe [IC
JIMAMAOD Ab B coyeTaHuum ¢ DIMUEPUHOM M YCTAHOBJIEHBl HAyYHbBIC
3aKOHOMEPHOCTU  CBOOOJIHO-PaJMKaJIbHON  MOJMMEPHU3AUUU  MOHOMEPHBIX
YEeTBEPTUUHBIX aMMOHUEBBIX conell JIMAMAQOD Ab B npucycTBUM HHUIIMAATOPA
npu 343 K B cpefie U3BECTHBIX OPTAHUYECKUX PACTBOPUTEIIEH.

2. Pa3pabotanHble BOIOPACTBOPUMbBIE KOMITO3HIIMH, IIPEX]IE BCETO, OYIyT
WCTIONIb30BaHBI JIJ1s1 MOAU(UIIMPOBAaHMSI OEITKOBBIX BOJIOKOH. BBISBIIEHO, UTO
HaJINYUE B XUMHAYECKOU CTPYKTYpPE KOMIIO3ULIMM PA3JINYHbBIX
NnoJu(YHKIMOHAIBHBIX TPYIII PE3KO YMEHBIIAET OOPBIBHOCTH BOJIOKHA U YIIyYILIAET
ero (U3MKO-MEXaHMYECKUE CBOMCTBA. DIEKTPOHHO MUKPOCKOIIMYECKUMU U
COpPOITMOHHBIMU UCCIICIOBAHUSAMU IIEPCTIHBIX BOJIOKOH, MOKA3aHO CITIA)KHBAHHE
IIOBEPXHOCTHU CJIIOEB BOJIOKOH U YIUIOTHEHUE UX MUKPOCTPYKTYPBI, YTO OYEHD
BaYKHO B MPOIIECCaxX UX MOCIEAYIOMHUX MepepaboToK, U ATO YKA3bIBAET UTO



yAay4daroTcs (PU3UKO-XMMHUYECKUE CBOMCTBA OENKOBBIX BOJIOKOH, T.€ IPOYHOCTh Ha
pa3phiB BOJIOKHA yBennuuBaeTcs Ha 45% u koddpunmeHTs Bapuanum
ymeHbInarTcs ot 33,7% 1o 26,1%. [pu npsbku MonudUIIMpoBaHHOTO BOJIOKHA
HaOJI0/1aeTCsl CHUXKEHUE OOPBIBHOCTU POBHUIIBI Tpu nipsiaeHuu ot 207 wt Ha 1000
Bep/yac 10 96,28% u ynydilleHHe KauecTBa MNPSHKU 1Mo KodhdUIIMEHTaM Bapyaluu
10 Pa3pbIBHOM HArpys3Ke.

3. Ilpoucxomut  BbBIpaBHUBAHHUE  HAJIMOJICKYISIPHBIX  IOBEPXHOCTEU
HIEPCTSHOTO KepaThuHa 3a cueT (OPMUPOBAHHS KOMILIEKCOB MEXKIY BOJOKHOM H
MaKpOMOJIEKYJIOM M yJydlleHue (PU3UKO-MEXaHUYECKUX CBOMCTB, a TaKxkKe
HOSBIIAETCS BOBMOXKHOCTB, YTO BOJIOKHO CTAHOBHUTCSI Ooyiee CTAaOMJIBHBIM U MEHEe
TYTOM.

4. OnbITHBIMHM UCIIBITAHUSIMH, IPOBENEHHBIMU B yciioBUsx OO0 «Xopaszm
rujiamiapu» ObLJIO YCTAHOBIIEHO, YTO MOJIMMEPHAsi KOMITO3ULIUA JJIsl 00padOTKH
OEJIKOBBIX BOJIOKOH U MPSKU MPUBOAUT K YIYUIICHUIO UX KaK (DU3UKO
MEXaHUYECKHUX, TaK U TEXHOJIOTHYECKUX CBOMCTB B COOTBETCBUM TPEOOBAHUI
I'OCTa. Ha ocHOBaHMY MTPOBECHHBIX UCCIIEIOBAHUN PEKOMEHI0BaH
TEXHOJIOTMYECKUN PerfiaMeHT N0 MOAU(PUKALIMU CBOMCTB OEIKOBBIX BOJIOKOH
pacTBOpaMu BOJIOPACTBOPUMBIX MOJIUMEPHBIX KOMIIO3UIMI Ha ocHOBe [1C
JIMAMAQOD ABb c sxonomuuecknm 3¢ dexrom 3a 2016 rog 156 miH. cym.

5. TlpuBuBka k mienky-ceipity 3BeHbeB MOMKAMW oTkpbiBaeT Oolibliive
BO3MOXKHOCTH  JJIi  YAYYLIECHUS HAKPAUIMBAEMOCTH  HATypaJIbHOTO  IIEJIKa,
paciiupeHusi HMHTepBajla OKpPackd LIMPOKO MPUMEHSEMbIX KpacuTelleld, dYTo
0COOEHHO Ba)KHO ISl YBEJIMUCHHUSI ACCOPTUMEHTA TKaHEeH ISl HallMOHAIbHOM
oleXnbl, ocobeHHo, B llenTpasbHO Asuarckom peruoHe. Pexkomenuyercs
TEXHOJIOTHUYECKUNA PEMIAMEHT HAa OCHOBAaHUU PE3YJIBTAaTOB HAYYHO-NPAKTUUYECKHX
UCCIEIOBaHUN 10 MoAu@UKAuMU  OEJKOBBIX BOJOKOH BOJOPACTBOPUMbBIMU
nosmMepamu Ha ocHoBannn BM KIIAB wn peanmnsoBan B 2016 rony OOO «Hypnu
tonr silk» ¢ sxoHomMudyeckum dddexkrom 252 MIH. CyMOB B TOJ, TaKXe
PEKOMEHAOBAH PEXUM KpAallleHUS U 3aKPEIUICHUS OCHOB JUISI aBPOBBIX TKAaHEU W3
HATypaJIbHOTO ILIEJIKA.
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INTRODUCTION (annotation of doctoral dissertation)

Actuality and relevance of the subject of dissertation. Nowadays solutions
of technological issues related with raw material resources and their treatment is



considered to be extremely important due to increasing of demands of world
population to the goods made of natural fibers. At this point improving properties
of protein fibers, especially wool and silk fibers is considered to be one of the basic
tasks. That is why in order to improve the properties of natural fibers is paid special
attention.

During the independence years in our country is established production of
high quality goods of existing raw materials, i.e protein fibers, especially wool and
silk fibers, also their treatment industry branches, there was drawn attention to
modifying with different composites in order to get high quality wool and silk
fibers and there were achieved considerable progresses in the industry and as a
result light industry took special place in the economy of the country. Nowadays in
modern equipped factories of our country are produced yarns, fabrics, different
garment-knitting goods, uniforms. Such types of light industry are providing not
only local market but also European, American, Asian and African countries as
well.

In the world scale the targeted research on increasing the quality of textile
fiber and production of good-quality fabrics is extremely important, that is why to
the following tasks are given special attention: receiving natural fibers from
existing complex functional properties and develop new technologies; receiving
compositional textile materials from fibers with new properties on the basement of
biomodifyers; development of new type of fibers with special bioprotective
properties that consigned for children clothes’ assortment; receiving fibers with
new properties for the materials (filmy cover of wound, medical dressing bandages)
consigned for medical use; creating modernized technologies of modifying textile
fibers based on usage nanoparticles, biotechnological achievements and new dyers.

The following dissertation work considerably serves to implement the tasks
given in the Decree of the Cabinet of Ministers of the Republic of Uzbekistan No. 8
from January 22, 2015 «About additional measures on reduction in expenditure in
industry and reducing prime cost of production» and No. 66 from August 27, 2016
«About measures of perfection of development of light industry in the republic and
organizing the management» also other normative documents related with the
branch.

Compliance of the research with priority areas of scientific and
technological development of the Republic of Uzbekistan. The current work is
conducted in accordance with priority directions of development of science and
technologies of the Republic of Uzbekistan VII «Chemical technologies and
nanotechnologiesy.

The review of international research studies on the subject of the
dissertation. Scientific researches directed to creating effective compositions and
technologies for receiving for modifying protein fibers are conducted in the leading
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scientific centers and higher educational establishments, such as Woolmark (USA),
Procotex (Belgium), Tokyo University (Japan), Paris University (France),
Universitat Stuttgart (Germany), Moscow State Textile University named A. N.



Kosygin (Russia), Ivanovo State Chemical-technological University (Russia),
Tashkent Textile and Light Industry Institute (Uzbekistan), State Unitary Enterprise
«Fan va Tarakkiyot» under Tashkent State Technical University (Uzbekistan).

As a result of conducted researches in the world on specific properties of
textile fibers, their modification, and also improving the quality of textile fibers,
there were achived several progresses such as: there were received textile fibers by
modifying textile fibers with electronic fibers, classic electronic equipment or
components, which have functions such as sustainable temperature, ecological pure
and neutralizing chemical injury with the functions such as carries out
physiological monitoring, that provides biochemical analyzing of life secure.
(Woolmark, USA), antibacterial natural fibers (cotton, wool) modified with
substance Backtile, which has antiseptic property (Bactenet, USA), there were
synthesized good-quality fibers with specific properties by treating fiber blends
such as, natural (wool, cotton and silk) and synthetic (polyether and cotton,
polyamide, polypropylene, polyacrylonitrile) (Procotex, Belgium), there were
produced complex-property (thermostable, noise-proof, bioisolated) fibers through
modernizing equipments in the factory and modifying natural fibers (wool, cotton)
with polyethers (Ivanovo State Chemical-Technological University, Russia), there
were prodiced complexive-quality (bioactive, antiallergen, antistatic) wool fibers
and compositional goods through plasma-chemical modification of textile fibers
and were developed materials with nanomodified fibers and hermetically
polymerized filmed materials based on functional composites and polymeric fibered
composites (Ivanovo State Textile Academy, Russia), there were received
polymeric-fibered textile fibers through modifying polymer, biopolymer and totally
components of substances, then were studied scientific basements of managing
their mechanical properties (Moscow State Textile University named by A. N.
Kosygin, Russia).

In the world society there were conducted several researches in the sphere of
modifying protein fibers, perfection of their technological indications and
increasing quality of final product, especially, in the following priority directions:
using method of structural modification that leads to improving physical-chemical
and mechanical properties; creating new compositions with functional groups based
on chemical influence of fibers and modifiers; designingn receiving method of
textile fibers by changing physical method based on usage of electric-physical
methods on structure of protein fibers consisting of keratin substances; perfection
of technology of receiving composites and modifiers with functional features and
with their assistance creating technologies of modifying the natural fibers.

The level of knowledge of the problem. In the literature are widely
enlightened scientific-research works that were conducted in order to modify
polymer compositions with protein fiber and supplementing them improved
physical-mechanical properties. In Uzbekistan protein fiber (wool and silk) is
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considred to be high-costly and deficiency of raw material. It is necessary to note
that in the world do not exist fibers that modified with the same properties. Each of



them has peculiar properties. And this leads to appearance of different complex
works for different modifyers. In these researches (S. F. Ivanyushin, M. F. Kostyro,
P. M. Panin, and V. S. Padegimas) were achieved modifying protein fibers with oil
compositions and decreasing breakage of fiber in technological process. There were
implemented modifying protein fibers (S. F. Sadov, S. F. Askerov, M. V. Korchagin,
L. N. Franseva, P. V. Vlasov, L. I. Ganzyuk, G. I. Tarasova, M. A. Askarov, Yu. T.
Tashpulatov, B. Ayhujaev, I. 1. Ismailov) with emulsion compositions based on
water-soluble polymers produced in the production and their scientific works were
implemented in the industry.

Several scientists in the world have conducted researches on developing
process of modification of protein fibers, particularly, P.Jovancic, D Jocic, P.Erra,
M.R.Julia, M. Radetic, Z. Petrovic, B.Tomcik, K.Shumacher, E.Heine, H. Hocker,
R.Breier, W.Giehl, Ifrim Savee, J.M.Gardamone, Fujishige Shonei, Koshiba Yukie,
T.Takagishi, N.Hayashi, K.Morimoto, M.Tahara, Lam Mong Hung, Kitadzava
Keidzo, Sukaiate Sahiti, F. Nakagawa, T.L.Phillips, T.J. Horr, M.G.Huson,
P.S.Turner, R.A. Shanks, R. Indra, A. Marash, N. Biygee, G. Nadmid.

A. Novogorodskiy, N. N. Belyaev, Ye. L. Pehtasheva, A. N. Neverov, N. K.
Vikulkva, N. M. Sinitsin have studied biochemical, enzymatic influences and
influence of microorganisms to the structure of fibers. A. V. Yermolaeva, O. L.
Kulakov implemented high-frequency electric-discharge rays and it improved
dyeing of fiber and textile properties, L. Ye. Deniskina, K. D. Abubakirova, O. K.
Kojagulov, K. B. Musabekov studied firmness of the water and influence of
surface-active substances on properties of wool fibers, and method of modifying
the silk with compositions based on different dyers were studied by A. B. Ishmatov,
S. Salimjanov, S. G. Abdurakhmanova, Z. M. Rakhimova, S. G. Majidova, N. M.
Abdukadirova, A. V. Ganiev, I. I. Ismailov and was perfected technologies of
compositions that replace synthetic dyers and receiving modified silk.

Do not exist scientific data regarding to scientific basements and technologies
of process of protection of mechanical-chemical destruction by improving complex
technological and physical-mechanical properties of fiber, at the same time keeping
creation of polymeric composition based on water-soluble quarternary ammonium
salts for modifying protein fibers and technological process of treatment.

Solution of these issues will allow improving properties of natural fibers,
reducing influence of mechanical-chemical destruction on natural fibers, creating
high-effective soluble composite and modifiers that are very important in textile
industry.

Connection of the thesis research with the thematic plans of research
scientific works. The following scientific dissertation work is completed in
accordance with the plans of scientific researches in the conditions of State Unitary
Enterprise «Fan va Tarakkiyot» under Tashkent State Technical University on the
theme ZI-4-07 «Mastering the chemical technology of producing the import
substituting productions of dyeing compositions of local raw materials and
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production waste for dyeing protein (wool, natural silk) fibers and materials on



their basement»; and also in the frame of IOT-2015-7-18 «Implementation of
receiving cellulose through chemical tretreatment different eligible brands and
production based on cotton-cleaning production waste.

The research objective is considered development of polymer compositions
based on water-soluble quarternary ammonium salts for modification of natural
protein fibers and technologies of receiving them.

Tasks of the research:

defining optimal compound of water-soluble polymeric compositions based
on poly-quaternary salt polymer salt dimethyl, allyl B-methacryloilhydroxyethyl
ammonium bromide (PS DMAMAOE AB) and f-methacryloilethyl- N,N
dymethylmethylencarboxy-ammonium iodide (MEMKAI) water-soluble effective
water-soluble polymeric compositions;

identifying methods, also properties of modifying wool fiber by using water
soluble effective polymeric compositions;

studying optimal conditions of process of grafted copolymerization
MEMKALI with natural protein silk fiber;

determining optimal conditions of improving dyeability of natural silk for
diversification of fabrics of silk brand «Khan Atlasy;

perfection of modernized technological system of modifying natural fibers
with offered effective compositions, compilation of material balance, conducting
experiment of samples of modified fiber.

Object of research are quarternary ammonium salt, allyl bromide,
monoiodineacetic acid, polyquaternary ammonium salt, woolen and silk fibers.
Subject of research are synthesis consisting of ammonium groups LM CSAS (low
molecular cation) and HM CSAS (high molecular CSAS), identifying method of
creation on their basement water-soluble polymer compositions and their optimal
parameters by this composition: study the process of modification of protein (wool
and silk) fibers.

Research methods. Studying IR-, PMR-spectroscopy, elemental analysis,
differential-thermal analysis, electronic microscopy, viscometer, dilatometric
methods and surface tension, wettability, sink ability, heat of wettability, linear
density, explosive load, explosive elongation, moisture, dyeing etc.

The scientific novelty of the thesis research lies in the following: there was
identified acceptable conditions of polymerization in presence of initiator of
monomeric quaternary ammonium salt PS DMAMAOE AB based on free-radical
polymerization kinetics and revealed acceptable condition of creating compositions
for modifying protein fibers on their basement;

there were shown influence of functionalized groups of water-soluble polymer
compositions and its separate components on the structure, physical-mechanical
properties and technological indicators of protein fibers, particularly woolen and
silk fibers;

there was defined that improvement of mechanical properties of protein fiber
is due to as with fault clearing, existing on the surface of the fiber, so with
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relaxation with strain of separate macromolecules of keratin and its supramolecular
formations;

there were defined conditions of conducting passing of grafted co
polimerization of MEMKAI with natural silk and developed technological system of
chemical modification of silk fiber through grafted co-polimerization with
MEMKALI by the method of oxidation-reduction initiating system; Practical
results of the study are as follows:

there was conducted modification of wool fiber with water-soluble polymeric
compositions PS DMAMAOE AB in modernized process of treatment of raw wool;

there was offered effective compound of polymer salt and compositions of
multi-atomic spirits based on water;

there was perfected technology that allows improving properties of protein
fibers and technological indicators;

there were studied experimental samples of modified protein fibers with
improved physical-chemical and technological properties by ennoblement them
with water-soluble compositions based on quaternary ammonium groups;

there were studied technological methods of chemical modification of natural
silk brand «Khan Atlas» in presence of quaternary salt (MEMKAI) based on
grafted co-polimerization;

there were researched experimental set of silk brand «Khan Atlas» by
chemically modified MEMKAL.

Reliability of the obtained results is substantiated by determining optimal
compounds of compositions for ennoblement of wool fibers by using method of
«Compound-property» of mathematical planning experiment. Competence of
scientific bases of conclusions and recommendations are refers to vast experimental
material received with usage of modern physical-chemical and spectroscopic
methods of research.

Theoretical and practical signification of the research findings. There were
conducted scientific, chemical, physical-chemical and also technological researches
of receiving high-molecular CSAS with regularity of radical polymer reactions as
scientific results of the research. Received scientific results serve to creating
technologies to get natural fibers with improved properties.

Practical value of the research is that shown opportunities of improving their
physical-mechanical properties by the metods of physical-chemical modification of
protein and wool fibers through modification with solutions high-molecular CSAS
and insertion them to macromolecules of low-molecular CSAS, also it allows
receiving good-quality production from modified protein fibers.

Implementation of the research findings. There was developed technology
of receiving wool fiber based on scientific-practical researches results on creating
polymeric compositions based on water-soluble compositions solutions on the
basement of PS DMAMAOE AB for modyfing protein fibers and their recieving:

there was designed technological order of polymeric compositions for usage in



modification of natural protein wool and silk fibers and approved (Reference of SJS
«Uzbek light industry» No. DM-19 from October 28, 2016); as a result, there
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will be opportunity of getting well-dyeing and sustainable protein fiber through
ennoblement of woolen and silk fibers with composition solutions based on
quaternar ammonium salts;

technology of received natural protein woolen and silk fibers that modified
with water-soluble high molecular CSAS based on the system of SJS «Uzbek light
industry», particularly was implemented by LLE «Horazm gilamlari» and LLE
«Nurli tong silk» (Reference of SJS «Uzbek light industry» No. IH-15 from
October 6, 2016). Implementation of the following order in treatment of protein
fibers with effective composites and modifiers improved their structure, physical
mechanical properties and quality, also allow decreasing breakage to 20%.
Approbation of the work. Results of the research were reported in the following
International and local scientific conferences: «Condition and prospective of
development organic chemistry in Kazakhstan» (Almaty, 2002); «Mathematical
methods in technician and technologies» (Kostroma, 2004); «Modern chemical
science and its applied aspects» (Dushanbe, 2006); «Modern position and
prospective of development of colloidal chemistry and nanochemistry in
Uzbekistan» (Tashkent, 2014); «International conference on thermo-physical and
mechanical properties of advanced materials» (Izmir, 2014); «Spring world
congress on engineering and technology» (Shanghai, 2014); «Modern society,
education and science» (Tambov, 2014); «Novelty in technician and technology in
textile industry» (Vitebsk, 2015). «Frugal methods of resources based on natural
compoundsy (Gulistan, 2016); «2016 International Conference on Advanced
Materials Science and Environmental Engineering» (Thailand, 2016); in October 25
of 2016 the following dissertation work had passed the discussion through the
Scientific seminar at Institute of of general and inorganic chemistry, Scientific
research center of polymer chemistry and physics, Tashkent Chemical technological
Institute, on qualification No. 02.00.07 — «Chemistry and technology of composite,
varnish-paint and rubber materials» in the Scientific Council No.
14.07.2016.K/T.14.01 under Tashkent State Technical University. Publication of
finding. Based on the subject of the dissertation work there were published total 33
scientific works, such as 1 monograph, 14 scientific papers of them were published
in journals recommended by the Higher Attestation Commission of the Republic of
Uzbekistan for the publication of basic scientific results of doctoral thesis,
including 9 of them were published in national and 5 in international journals.

The structure and the scope of the dissertation. The dissertation work
consists of an introduction, five chapters, conclusion, list of references and
appendixes. The volume of the thesis is 184 pages.
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THE BASIC CONTENTS OF THE DISSERTATION

In the introduction part of the dissertation is substantiated topicality and
demand of conducted researches, goal and tasks of the research, its object and
subject are described, also substantiated its adequacy with priority directions of
development science and technologies of the Republic of Uzbekistan, also there
was formulated scientific novelty of the research, given practical results of the
dissertation work, enlightened scientific output and practical importance of the
research, given information on implementation of research results in practice,
published scientific articles and structure of dissertation work.

In the first chapter of the dissertation work «Modern condition of
modifying method of protein (wool and silk) fibers» was analyzed modern
condition of methods of modifying protein textile fibers, substantiated more
reasonable methods for achieving aim based on usage water-soluble polymers and
their compositions. There were systematized and distinguished in critical aspect
literature data on modification of produced industrial protein fibers, directed to
perfection of physical-mechanical properties, structural and technological
parameters.

In the second chapter of the dissertation work «Chemical structure of main
components of composition, its preparation and using physics-chemical
methods in it» is devoted to the main goals of the research. There were thoroughly
analyzed results of studying mechanism and kinetic regularity of synthesis of
polymerization of monomer quaternary salts based on Nitrogen-and-haloids
containing N, N —dialkyl-allyl- B-methacryloiloxyethylammonium halogenides.
There were noted that properties produced by high-molecular compounds are
defined in interaction with features of kinetic regularity process and mechanism of
reaction. Hence arises importance of synthesis and usage of such quaternary
ammonium salts, which even during minimal concentrations could provide protein
fibers with required chemical, physical-mechanical and technological properties.
Studying mechanism of action and role of properties of quaternary ammonium salts
and their solutions simplified solution of issue of their effective use for modifying
protein fibers that allowed substantiate and develop methods of increasing
effectiveness of synthesized polyquaternary ammonium salts. There was established
that quaternary ammonium base CSAS — are more interesting and rather
purposefulness for using them as modifiers of protein fibers. Based on
abovementioned synthesis of polyquaternary ammonium salts in the base of



nitrogen and haloids containing compounds open wide opportunities for producing
high-molecular modifying compounds based on them with corresponding chemical
composition, frame of macromolecules, molecular mass value, also beforehand
applied properties.

In the dissertation work there were presented results of kinetic researches of
free-radical polymerization of monomer quaternary ammonium salt based on
DMAMAOE AB in presence of initiative radical polymerization in the
environment of organic solvents.
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In order to define kinetic regularities of radical polymerization of DMAMAOE
AB there were studied influence of different factors: concentrations of initiatives,
monomer, and influence of temperature and reaction environment on reaction rate.
While studying, particularly, influence environment polarity on
radical polymerization rate, there were established that with increasing dielectric
constant of environment increases reaction rate also, greater polymerization rate is
provided by high-polar environment - dymethilphormamide.

Conducted researches further showed that conditions of conducted reactions
have great influence on the process of free-radical polymerization of monomer
quaternary salt DMAMAOE AB, i.e. concentration of initial components,
temperature, polarity of environment and other factors.

Frame and composition of synthesized as well as monomer and polymer salt

are proved by analyze of elemental compound: carbon, hydrogen, nitrogen,
bromide. (Table 1).

Table 1
Elemental compound of monomer and PS DMAMAOE AB
Name of Elemental compound
substance
calculated, % found, %
C H N Br C H N Br

Monomer salt | 47,48 5,03 47,29 5,06 28,48
Polymer salt 47,48 5,03 46,81 5,10 28,62

Based on conducted kinetic researches mechanism of free-radical
polymerization of monomer DMAMAOE AB salt can be represented as in the
following order:

I. Formation of initiative radical:



II. Chain growth:

A

Open circuit happens due to the reaction of recombination of growing macro
radicals.
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Based on results of researches elemental unit of polymer quaternary
ammonium salt, produced on the basement of PS DMAMAOE AB can be
presented as following:

A

The structure of monomer and PS DMAMAOE AB were proved in assistance
with IR- and PMR-spectroscopy methods. In particular, IR-spectrum of produced
polymer salts we taken off on spectrophotometer «Spekord-75UR» in wavelength
interval 500-4000 sm™'. For studying microstructures of protein fibers before and
after modification, there was used electronic-microscopic method.

For modification — perfection of quality indicators of natural protein fiber there was
used processing with compositions on the basement of water-soluble polymers
based on poly-quaternary salts of multi-atomic spirits. It is necessary to mention that
compositions of water-soluble polymers and their salts promotes to decreasing the
damage rate of fiber surface, also to increasing bonds between fibers. Owing to
strengthening of microstructure there decreases fluftiness as for specific fibers so
for yarn at all. Besides, macromolecules of water-soluble polymers and their salts as
hydrophilic substances also promote stabilizing moisture of the fiber. In regards
with abovementioned, there arose necessity of thorough study of physical-chemical



properties of all components that contain compositions. Studying influence of
character and concentration of water-soluble polymer and its salts showed that
solutions of all selected high-molecular compounds solutions moisten protein fibers
in insignificant grade (table 2).

From received data it can be seen that at the same time can be observed
significant improvement of mechanical properties of protein fibers, especially,
durability of fibers for breakage. At the same time water solutions, such as PS
DMAMAOE AB are considered to be more effective ones.

Main attention was paid to the research of parameters of protein fibers after
processing of polymer compositions produced on the basement of PS DMAMAOE
AB. There were studied solution viscosity of polymer composition on the basement

of PS DMAMAOE AB (U,) and thread breakage of protein fibers (Uy) after their
processing based on the PS DMAMAOE AB, glycerin and water.

Rather obvious is that as a result of modification of protein fiber properties
significantly transform as molecular so their supramolecular — structure. Because of
this there were conducted surface ultrathin slices before and after modification of
fibers.

With the help of mathematical method of planning the experiment there was
compiled dependence model «compound-property» of polymer composition of PS
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DMAMAOE AB based on which optimal concentration of components were
identified for processing protein fibers that allows to decreasing their breakage.
Table 2
Physical-chemical properties of water solutions of compositional polymers
and their salts from concentration

Concentratio External Relative Electrocon Moiste Sink
n of the appearan | viscosity du ctivity, nin g ability of
polymer ce of the | length/gr 10° proteins protein,

kg/m’ solution ‘Om™! in 60 hours
sec., %
Polydymethilaminoethylmethakrylate
0,5 white 4,30 1,10 12,0 24
transpare
1,5 nt 5,40 1,35 15 24
2.5 stightly 1 ¢ 69 3,55 20 24
yellowish.
5,0 dyeing 15,50 7,30 20 >24
10,0 43,50 13,20 25 >24
Polydimethyl-allyl B-methacryloilhydroxyethyl ammonium bromide




0,5 white 1,10 1,41 40 15
transparent

1,5 1,30 1,75 50 20

2,5 1,43 2,13 70 >24

5,0 1,83 3,06 80 >24

10,0 3,10 5,10 100 >24

Polydymethilamonethylmethakrylate with monoiodine acetic acid

0,5 white 1,110 0,051 40 10
transparent

1,5 1,215 0,060 60 15

2,5 1,321 0,069 90 20

5,0 1,321 0,095 100 >24

10,0 1,486 1,050 100 >24

In the third chapter of the dissertation work «Structure of modified protein

fibers and implementation of physics-mechanical properties» are described
results in details which were brought by electronic-microscopic researches, by
device Tesla-242 E. Ultrathin slices of fibers were produced on ultra-microtome

UMT-2.

Fig.1 and fig.2 are given electronic microphotographs of initial and modified

protein fibers by water-soluble polymer compositions based on PS DMAMAOE

AB.

On the surface of Fig.2 are seen typical folds for protein fibers, located on the
miter to the axis of fiber. After processing with polymer composition based on PS
DMAMAOE AB the surface of fibers become more homogeneous, and in general

smoother.

Based on microscopic researches it is necessary to state that existence of
polymer composition on the surface of fibers allows to improving treatment of
fibers due to smoothness of the surface and keeping high moisture of fibers at
expense of using hygrophilous additives.
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A A

1 — initial fiber; 2- after processing polymer composition based on PS

with polymer conditions based on PS ~ DMAMAOE AB

DMAMAOE AB. Fig.2. Electronic -microscopic pictures
Fig. 1. Electronic -microscopic of replica with surface of natural
pictures of natural protein fibers protein fibers

1-initial fiber, 2-after processing with
- - - ‘ i m there were studied ranges of
;ompositions of fibers. There
: of submicroscopic pores. In Fig.
ith composition of protein fiber

A

1-initial fiber
2-after processing
with composition
based on PS
DMAMAOE AB

Fig. 3 Sorption of water steams of protein fiber

From the Fig. 3 it is seen that isotherm of water steam sorption by fiber has S
— type shape. It was established that values of sorption of water steam of protein
fiber are changed after processing with poly-quaternary salt based on PS
DMAMAOE AB. This proves changes of packaging density of structural elements
of fiber surface.
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As it is during processing of fibers with water-soluble polymers of
microstructure the fiber surface hardens and at the same time happens compacting
the structure of fibers.

In other words, we can note that processed natural protein fiber with solutions
of polymer compositions based on PS DMAMAOE AB lets improve their structural
properties.

We can make conclusions that in the following work we have undertaken a
trial to make generalization of data on mechanical-chemical destruction of natural
fibers based on keratin wool and were developed methods of its elimination
through creating compositional solutions on the basis of water-soluble polymer
salts. As was shown above that processing of protein fibers with solutions of
water-soluble polymers, their salts, multi-atomic spirits improve physical-chemical
and mechanical properties of fibers. In addition, there was established that with
higher mechanical properties possess fiber the compound of which introduced
solution containing PS DMAMAOE AB of 2,5%, 5,0% of glycerin and 92,5% of
water.

As water-soluble polymer there were mainly chosen PS DMAMAOE AB
due to the following reasons:

* imparts protein fiber the higher physical-chemical properties;

- easily dissolves in the water.

Selection of glycerin is also based on accessibility and innocence and
absence of odor nuisance.

Complex results of researches of physical-chemical properties of yarn made
of protein fiber processes with solution PS DMAMAOE AB and factory made
greaser are brought in the table 3.

Table 3
Influence of compositions of PS DMAMAOE AB on yarn properties
Indicator With With solution
factory PS
made DMAMAOE
greaser AB
Actual linear density, T 29,3 30,0
Coefficient of variation on linear density, % 2,48 2,03
Moisture, nominal 17,48 17,60
actual, % 10,9 12,8
Actual breakage load during moisture 10,0% 180,4 194,1
Coefficient of variation on breakage load, % 17,2 14,0




Relative breakage load during moisture 6,0 6,40
10,0%

Permanent strain, % 8,9 9,3
Quantity of torsion per 1 m 480 498
Coefficient of twist 26,08 26,87

Data given in the table show that yarn of protein fiber that processed with
water-soluble polymer composition rather grew linear density, permanent strain,
and decreased coefficients of variations of density and explosive load in comparison
with yarn with factory made greaser.
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More valuable data were received in case of using PS DMAMAOE AB as
water-soluble polymer in concentration of 2,5%, glycerin of 5,0% out of the mass
of solution. Perfection of all shown indicators of protein fiber is related with
elimination of surface defect of fibers.

From the data of the table 4 it is seen that processing of yarn with solutions
of water-soluble polymers improves the process of knitting fabrics: it is observed
there decreasing thread breakage during knitting from 0,62 pc/kg to 0,5 pc/kg, that
definitely promotes increasing waste (cut) from 8,8% to 6,7-6,1%. It is necessary
to note that more optimal solution is considered to be solution based on PS
DMAMAOE AB during its concentration equal to 2,5%. In this case it is observed
there decrease of breakage die to presence of unknotted areas to two times (from
0,20 to 0,10). In our opinion, macromolecules of water-soluble polymers and their
secondary formations interacts with these areas of yarn and partially eliminates
damages of defected areas of yarn.

Table 4
Influence of compound of solution on passability of protein yarn while
knitting
Polymer and Breakages due to reasons, pc/kg Cut
its , (Waste)
concentration, Total | Needle unkn Thicke Other %
o breakages | ott ed ne d or reasons
thinned
Controlled 0,62 0,10 0,20 0,15 0,17 8,8
processed with
paraffinizing
PS 0,54 0,10 0,15 0,14 0,15 7,2
DMAMAOE 0,50 0,10 0,10 0,12 0,18 6,1




AB 1,5
2.5

PS 0,56 | 0,11 0,14 0,12 0,19 73
DMAMAOE | 0,58 | 0,13 0,16 0,15 0,14 7,5
1,0
1,5

It is also observed their perfection of physical-mechanical properties and
especially passage of wool yarn while knitting fabric linen. In the fig. 4 were
presented comparative thermal-mechanical curved fibers before and after
modifying processing.

Positive values of elongation (deformation) on thermo-mechanical curve
increase very slowly till 453-463 K, then follows second relaxation transition which
is expressed by sharp increase of elongation of fiber. Such slow growth of
deformation till 463 K, is probably related with existence macromolecules and their
secondary formation of different level of sustainability in fiber which is related with
existence of different kinds of stressed area in the fiber structure. This is proved by
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A

Fig. 4. Thermo-chemical
curve initial (1) and
protein fiber processed
with solution PS
DMAMAOE AB (2).

From the fig. 5 it is visible that curves have two maximums that reflects
existence of internal stress in protein fiber structure.

If first of them (till 348 K) is explained with system transition of inter
molecular interaction due to removal of water molecules, then second maximum
(458-463 K), probably, arises in the result of relaxation occurrence related with
transition of stressed areas of keratin macromolecules and their secondary
formation in more sustainable and equal condition. In the sample of thermo
mechanical curves of protein fibers with solutions PS DMAMAOE AB also exists



num of which corresponds to
fiber.

vith water solution polymers is

s from pores happens slower than

Fig.5. Curves of isometric
heat of initial (1) and protein
fiber processed with solution

PS DMAMAOE AB (2).

Further increase of temperature till 453 K does not promote change of sample
structure that probably is related with arising more sustainable supramolecular
structure and equilibrium condition of locations of keratin macromolecules and
their secondary formations. That is why sharp increase of deformation is observed
only at 453-463 K (adequate to initial sample), when
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energy of interaction of inter-molecular hydrogen bonds is weakened and fiber
shows ability to viscous stream.

On curve isometric heat of protein fiber with solution of PS DMAMAOE AB
1s observed one maximum corresponding to temperature sphere with lower than
initial fiber (403 K). This indicates that rearrangement in fiber structure that is
followed by transition of keratin macromolecules and their supramolecular
formations, requires less energetic efforts rather than initial protein fiber.

Accordingly, we can conclude that modified natural protein fiber with
solutions of polymer compositions based on PS DMAMAOE AB allows to improve
their structural properties. It was set that polymer salt forms hydrogen and
coordination bonds together with keratin of natural protein fiber. By electronic
microscopic, sorption researches based on data of parameters of microstructures of
modified protein fibers and there were identified while processing fibers with
compositions based on PS DMAMAOE AB and glycerin. Thus, structure of protein
fiber becomes more equilibrium, less strained and more sustainable.

In the fourth chapter of the dissertation work «Chemical modifying initiated
natural silk by recovery-oxidation method» is given information of researches
directed to perfection of preparing thread for weaving. As far as it is well known
that reason of high irregularity of strain and thread breakage on all technological



high unequality of raw-silk on linear density and
[uipments.
eformational curves for different fibers on

1 — fibroin; 2 — fibroin with sericum.

Fig. 6. Deformational curves of silk
fiber.

From the figure 6 it is visible that pre-explosive elongation of natural silk
fiber with sericum is -5,5%, and without sericum is- ~11%.

Hereof it is followed that fibers with sericum are harder even explosive
tension for it and others are close. This means that in fibers with sericum which has
considerable share of cross-section of thread, there happens distribution of load
between sericum and fibroin, the results of which achieves 5,5 % or ~11%
explosive density.

Thus practicability of conferring improved physical-mechanical and specific
properties to natural fibers, especially for natural silk that is used for manufacturing
medical suture, bactericidal tissues, also special dyed fabrics
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«Khan-Atlas» are rather important. Hence it is a great value of using modification
processes and effective technologies of processing of silk fibers and wool. Great
opportunities in modification of properties of silk reveals as it was mentioned
above, grafting copolymerization of water-soluble polymers, especially
poly-quaternary ammonium salts — is unique high-molecular bonds, i.e. MEMKALI
opens wide opportunities. Significant content of functional-active groups of protein
fibers which allow to creating effective oxidation-reducing systems, promote
conducting grafting copolymerization during relatively low temperatures. In order
to develop technologically admissible procedure of synthesis there were developed
oxidation-reducing systems « MEMKAI-Persulphate Sodiumy.

As a sample there was used raw-silk that was boiled during 20 minutes at
temperature of boiling of solution containing 0,08% of Na,CO; and 0,04% of soap
in bathe module of 1:50, repeatedly washed with distilled water and dried till steady
mass. Process of drafting were conducted at 303-323 K during 2 hours, at value of
pH 4,0-4,5 (fig. 7). Collected samples submerged in advanced thermo stating
solution KtMEMKAI-PS».

It is necessary to note that using technology of processing of silk with



reagents promote formation of radicals that initiate grafting copolymerization of

MEMKALI on surface of silk thread. In formation of complexes can also participate

other functional groups. For instance, nitrogen peptizes bonds (fig. 8). Grafted

copolymerization of MEMKALI to the natural silk-raw in presence of PS there was
)3 K and 323 K temperatures.

1-323 K (without PS); 2-303 K;
3-313K (in presence of PS).
Fig. 7. Dependence of output of
A grafted copolymer from response
duration at temperature.

So, it was shown first time the opportunity of passing of grafted
copolymerization of MEMKALI with natural silk at expense of formation of binary
oxidation-reduction initial systems between amino groups of fibroin and PS at low
temperatures. There was set that concentration of monomers, temperature and
duration of reaction influence on the level of grafting of MEMKALI to the natural
silk-raw in water environment. In the fig. 8 are presented results of researches
accordingly.

1-0,125%; 2-0,25%; 3-0,5%;
4-1,0%.
A Fig. 8. Dependence of quantity
of grafted MEMKALI from

duration of reaction in presence
of PS

Heated silk-raw was inserted in the flask with solution MEMKALI and PS and
mixed at heat during certain time. After finishing reaction, silk-raw was removed
from flask, washed with distilled water and dried till constant mass at room



temperature.
Level of drafting was identified based on the difference of raw-silk mass

before and after reaction and based on content of nitrogen, calculated on Keldel
method (table 5).

Influence of reaction conditions on the level of grafting MEMKALI to tlrll:‘ls)illis
Duration of the Mass of raw-silk after reaction, gr Overweight, %
reaction
1 0,2035/0,2024 1,75/1,2
2 0,2151/0,2044 7,35/2,4
3 0,2201/0,2050 10,00/ 2,5

Note: 1) in numerator — at temperature 323 K, in denominator — 313 K
2) mass of silk-raw till reaction — 0,2000gr

Thus, it was shown by us first time the opportunity of passing grafted
copolymerization of MEMKAI with natural silk-raw at expense of formation of
binary initiating systems between amino groups of sericinum and PS at low
temperatures.

In the fig. 9: are shown experimental data of sorption ability of grafted
copolymer silk at dyeing with different pigments.

Much more result was received for direct green JH and direct pink fade-proof
C. It 1s typical that during dyeing of ordinary silk with pink fade-proof C, there was
received very light shade, and during dyeing the same grafted with modified
samples — were very light. Absence of groups-NH, in direct yellow K 200 sharply
decreases quantity of absorbed pigment. Existence of variable complex formatting
groups of direct green JH increases quantity of absorbed pigment.
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Fig. 9.1. Dependence of quantity of absorption pigment to ordinary (1)
absorption pigment to ordinary (1) and modified (2) silk from the
and modified (2)silk from the quantity quantity of grafted MEMKALI:
of grafted MEMKALI: direct yellow K. green JH.

Fig 9.2. Dependence of qualities of

A A

Fig. 9.3. Dependence of quality of absorbing pigments to ordinary (1)
absorbing pigments to ordinary (1) and modified (2) silk from the
and modified (2) silk from the quantity of grafted MEMKAI:
quantity of grafted MEMKALI: pink C. active yellow.
Fig. 9.4. Dependence of quantity of
In order to establish optimal parameters of dying process and sustainable
fixing of pigment there was paid attention to concentration of pigment and fixer,
temperature and duration of fixing to covalent fixation of active dyers. Quantities of
pigments on the fiber were identified through colorimetric of solutions of dyed
samples in concentrated sulphuric acid. The object of the research was chosen active
dyers.
Produced experimental data are shown in figures 10-13.
When using MEMKALI of maximal fixations of pigment gains significantly
lower rather than (fig. 11), DSU. For the optimal quantity for DSU can be
considered 60-100 gr/dm’, for MEMKALI - 2-3 gr.
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A A

Fig. 10. Dependence of fixation of blue specimen of MEMKAI (1) and DCU (2)
4 SSh on concentration in dyeing bathe on fixation level of active blue 4SSh on
Fig.11. Influence of concentration offiber

A A

Fig 12.Dependence of levels of Fig 13. Dependence of levels of
fixation of active blue 4 SSh at fixation of active blue 4 SSh at time of
temperature of MEMKALI processing fixing MEMKAI

Indicators of density of dyed silk fibers samples, modified with poly
quarternary ammonium salts that belong to wet processes on GOST 9733-61 are
given in the table 6. Received data show that fixation of all researched pigments
increase on 20-70 %.

Indicator of the durability of pigment of samples is brought in the table 7.
Thus here 1s revealed opportunity of producing physical-mechanical durable fabrics
from natural silk while using active dyers on «Kosa-buyak» method. There was
established mode of dyeing and fixing protein bases for silk fabrics from natural
silk. Structure of dyeing bathe (gr/sm’): dyer -4-5, cookery salt-10, 30%-acetic acid
and calcinated powder -1. Duration of dyeing - 1 minute at temperature 363-368 K.
Fixing: MEMKALI -2-3 gr/sm’during 10 minutes at temperature 363-368 K.
Washing: sulphonol -2 gr/sm’during 20 minutes at temperature 353-363 K and



consequently in warm and cold water.
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Table 6

Influence of processing by specimen MEMKALI on fixation of active pigments,

or/kg per fiber
Dyer Not processed Processed with
with MEMKAI MEMKALI

Active light red 5 SX 13,0 16,5
Active blue 4 SSh 32,5 82,0
Active green 5J 13,5 45,5
Procyon blue P;R 9,0 40,0
Astasia blue NVR 12,0 25,0
Active blue 53Sh 11,2 29,0
Cyathium bacron scarlet R 8,0 30,0

Table 7

Characteristics of sustainability of pigments (rate) of active dyers on
natural silk

Dyer Not processed Processed with
with MEMKAI MEMKAI
to soap to sweat to soap to sweat

Active light red 5 SX 3-4/3 2,5-3/3 4,5-5/5 4,5-5/5
Active blue 4 SSh 4/3 3/3 4-5/5 5/5
Active green 5J 4/3 3/3 5/5 4,5-5/5
Procyon blue P;R 3-4/3 2,5-3/3 4,5-5/5 | 4,5-5/5
Astasia blue NVR 3/3 3/3 5/4 5/4,5-5
Active blue 53Sh 4/3 2,5-3/3 5/5 5/4
Cyathium bacron scarlet R 3-4/3 3/3 5/4 4,5-5/3

We can conclude that grafting MEMKALI to raw silk unit opens huge



opportunities for improving dye ability of silk fibers, widening intervals of dyeing
of widely used dyers that especially important for increasing range of silk fabrics
for national clothes, particularly, in Central Asian countries.

In the beginning of fifth chapter of the dissertation work «Practical and
economical aspects and using protein fiber in modifying on the basement of
their thread» there were presented technological scheme of producing polymer
compositions based on PS DMAMAOE AB in accordance with glycerin and water,
also effective technologies of modifying wool fibers developed by polymer
compositions (fig. 14).

There was created technological scheme based on formulation in accordance
with optimal compound of PS DMAMAOE AB, glycerine and preparing polymeric
composition in presence of water and its components (polymeric salt, glycerins,
water), that components of composition passes to the tank of mixing (II) through
meter (I) and is mixed during 30-80 minutes in a room temperature. then final

product is tran: ural
fiber.
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A

I- meters; 11

reactor; 111
special

volume tank.

Fig. 14. Technological scheme of preparing water-soluble polymeric

compositions for modifying protein fibers.

Also there was designed developed technological order to get silk fiber based
on the results of scientific-practical researches on modification of protein fibers
with water-soluble polymer compositions based on high-molecular CSAS.

In the final chapter results of development were approbated in LLE
«Khorazm gilamlari» and LLE «Nurli tong silk» and given in details developed
claimed technological order and technical conditions of processing modification of
protein fibers of silk and wool, technical-economical calculations and prospective
values of project.

CONCLUSION

While conducting dissertation work on creating water-soluble polymer
compositions on the basis of PS DMAMAOE AB with glycerin, and main scientific
and practical results on usage them in modifying wool fibers we can make the



following conclusions:

1. On dissertation there was developed scientific basement of creating water
soluble polymer compositions based on PS DMAMAOE AB in accordance with
glycerin and was established scientific regularity of free-radical polymerization of
monomer quaternary ammonium salts of DMAMAOE AB in presence of initiator,
at temperature 343 K in environment of known organic solvent.

2. Developed water-soluble compositions, first of all, were used for
ennoblement of protein fibers. There was set that existence of compositions of
different poly-functional groups in chemical structure rarely decreases fiber
breakage and improves physical-mechanical properties. By electronic -microscopic
and sorption researches of wool fibers there was shown surface smoothing of fiber
layer and density of their microstructure which is very important in their following
processing as well, i.e durability to fiber breakage increases to 45% and variation
coefficients decrease from 33,7% to 26,1%. There was observed decreasing rove
breakage while knitting from 207 pc per 1000 rotating/hour till 96, 28% and
improvement of yarn quality on variation coefficient on explosive load.
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3. There was observed alignment of supramolecular surface of woolen
keratin due to formation of complexes between fiber and macromolecules and
improving physical-mechanical properties, also was approved that fiber becomes
more stable and less tight based on the experiment.

4. Experimental tests conducted in the conditions of LLE «Khorazm
gilamlari», there were established that using polymer compositions which was
developed by us for processing protein fibers and yarns, resulted in perfection of
their physical-mechanical and also technological properties and in accordance with
requirements GOST as well. Based on conducted researches there was developed
technological order on modification of protein fibers with water-soluble polymer
composition solutions based on PS DMAMAOE AB with economically effect for
the amount 156 million soums in 2016.

5. There was also proved that grafting MEMKALI to raw-silk unit opens huge
opportunities for improving dyeability of natural silk, and for widening intervals of
dyebility of widely used dyers that extremely is important for increasing range of
fabrics for national clothes, especially in Central Asian region and there was
developed grafting MEMKALI link to raw-silk opens big opportunities to improve
dyeability of natural silk, widening dyeing interval of used dyers which is very
important for increasing range of fabrics for national clothes, especially in Central
Asian region. There was developed technological order for silk fiber based on
scientific-practical researches results on modifying protein fibers with water soluble
HM CSAS substances polymer compositional solutions and in it was implemented
in 2016 in LLE «Nurli tong silk» with annual economic efficiency for 252 million
soums also at the same time developed regime of dyeing and grafting the basements
of silk fabrics from natural silk.
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